BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia’Viét Nam (VN) (11)
CUC SO HUU TRI TUE

1-0026940

AO1IN 57/18; C11D 3/48; AOIN 25/30; (13) B
AOIN 33/12; AOIN 37/18; AOIN 37/44;
AOIN 41/04; AOIN 57/00; A61K 31/66;
A61K 8/41; A61K 8/42; A61K 8/44;
A61K 8/46; A61K 8/92; A61Q 19/10;
A61Q 5/12; A62D 1/02; BO1F 17/00;
CO07C 209/12; CO7C 211/21; CO7C
219/08; C07C 231/12; CO7C 237/16;
C07C 303/18; CO7C 69/533; CO7C
69/593; CO8G 65/26; CO8K 5/01; CO8K
5/20; CO9K 15/28; CO9K 8/00; C11C
3/00; C11C 3/08; C11D 1/00; C11D
1/04; C11D 1/28; C11D 1/62; C11D
1/65; C11D 1/74; C11D 1/83; C11D
1/90; C11D 1/92; C11D 1/94; AOIN
25/02; AOIN 25/04

(51)2016.01

(21) 1-2013-01259 (22) 25/10/2011

(86) PCT/US2011/057616 25/10/2011 (87) WO 2012/061106 10/05/2012

(30) 61/406,547 25/10/2010 US; 61/406,570 25/10/2010 US; 61/406,556 25/10/2010 US

(45) 25/01/2021 394 (43) 25/11/2013 308A

(73) STEPAN COMPANY (US)
22 W. Frontage Road, Northfield, IL 60093, United States of America

(72) ALLEN, Dave, R. (US); BERNHARDT, Randal, J. (US); MALEC, Andrew, D.
(US); WOLFE, Patrick, Shane (US).

(74) Coéng ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) CHE PHAM GLYPHOSAT TREN CO SO HGP PHAN THU BUGC TU QUA
TRINH CHUYEN VI DAU TU NHIEN



(57) Séng ché dé cap dén ché pham glyphosat trong nudc bao gom chét hoat dong bé mat
duoc tao ra tir nguyén li¢u san xuét dau ty nhién duogc chuyén vi. Ché phém nay bao g@)m
mudi glyphosat, nudc va chit hoat dong bé mit duoc tao ra tir axit Cyo-C;7 chira mot lién
két khong no thu dugc tur sy chuyén vi, axit octadexen-1,18-dioic hodc din xuit este cua
chung. Chét hoat dong bé mait duogc chon tir Co hodc C, amin oxit, Cyo hodc C, quat, Cy,
Cy; hoac Ci¢ amidoamin, C;, hodac C,, amidoamin oxit, C,, imidazolin quat, C,o hoac C,
amidoamin quat, C,o, C; hodac C,¢ betain, C;4 amidoamin betain, C,g diamidoamin, Cg
diamidoamin oxit, C;g diamidoamin diquat, C3 diamidoamin oxit quat, C;3 diamidoamin
oxit betain, C;3 diamidoamin monobetain, C;3 diamidoamin monobetain quat, Cg este
amidoamin quat, va amidoamin va din xuét duoc oxy hoéa hodc dugc tao bac bon cua
ching thu duoc tur dau co hodc dau dau nanh tu chuyén vi hoac chuyén vi chéo. Chét hoat
dong bé mit nay anh huéng dang ké dén do 6n dinh cia ché pham glyphosat dam dic ¢
nhiét d6 trén va dudi nhiét do trong phong va tao ra hiéu qua tét bang hodc tot hon cac san
pham thuong mai khac.
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Linh vuc ki thuat du’c_i’c dé cap

Sang ché dé cap dén ché phim glyphosat, va cu thé 1a cac hop phan hitu ich c6

trong ché phim nay thu dugc tir qué trinh chuyén vi dau tu nhién.
Tinh trang k§ thuit ciia sing ché

N-phosphonometylglyxin (“glyphosat™) 1a thudc diét co da biét dwoc ding cho
14 va dugc ap dung sau khi ndy mam. Khi ché phdm glyphosat duge ding cho 14 xanh
hodc than, glyphosat di chuyén qua cdy, vi vdy lam chét toan bo ciy. Glyphosat hoat
dong bang cach phd v& enzym thuc vat, EPSP syntaza, tham gia vao viéc san xuét axit
amin cin thiét cho sy phat trién cta cdy. Vi enzym nay khong c6 mit & ngudi hoidc
dong vat, nén glyphosat c6 ddc tinh rit thip d6i voi nguoi hodc dong vat. Glyphosat
thuong duoc bao ché va duoc ap dung dudi dang mudi ndng dung hoa tan trong nudc,

vi dy, muoi kali hodc isopropylamin.

Chét hoat dong bé mit duoc st dung 1am chét phu tr¢o trong ché phém mudi
glyphosat dé ting cuong higu quéa diét co. Chét hoat dong bé mit gitp cac ché phim
nay hoat dong béng cach cdi thién hai khia canh cta giot phun: lam w6t bé mat 14 va su
tham nhép cua giot phun qua 16p cutin cta 14 vao cac mo thuc vét. Chét phu tro con hd
trg trong viéc di chuyén thubc diét cd c6 hé théng trong toan bd cay. Nhiéu loai chét
hoat dong bé mit di duoc nghién ctru la thich hop dé sir dung (xem, vi du, danh sach
toan bd céc loai chét hoat dong bé mit duge néu trong cac patent M¥§ sb 7,049,270 va
7,135,437). Van d& dugc giai quyét cia ché phdm glyphosat 14 1am cach nao dé bao
hop phan glyphosat chira nuwéc ndng do cao trong khi vin gitr duge do on dinh tét, dic
biét 12 & nhiét d6 lanh hodc nhiét d6 cao (xem, vi du, Cong bd don yéu ciu cép patent

My s6 2009/0318294).

Ché phiam glyphosat dd duoc diéu ché chira cac chét hoat dong bé mat nhu oxit
amin béo, amidoamin, alkylbetain va cac hop phin khac (xem, vi du, cic patent M¥ sb
6,908,882 va 6,992,046, cac Cong bd don yéu ciu cap patent My sb 2010/0113274 va
2009/0018018). Céc chit hoat dong bé mit nay dugc tao ra bang cach tao din xuét amit

hodc este béo thu dugc tir triglyxerit, thuong la cac chét béo dong vat hodc thuc vat. Do
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d6, phan béo clia axit hodc este nay thudng s& co tir 6 dén 22 nguyén tir cacbon véi hdn
hop gdm cac mach no hodc khdng no bén trong. Tuy thudc vao ngudn nguyén liéu, cac
axit hodc este béo thudng co thanh phén Ci6 dén C2; chiém wu thé. Vi du, sy metanol
héa ctia diu ddu nanh tao ra metyl este no clia axit palmitic (Cie) va axit stearic (Cis) va
metyl este khong no cua axit oleic (Cis chita mot li€n két khéng no), axit linoleic (Cis
chra hai lién két khong no) va axit a-linolenic (Cis chira ba lién két khong no). Este béo

1a nguyén lidu ban dau t6t dé diéu ché amin oxit, amidoamin hogc alkylbetain.

Céc cai tién gin day trong cac chét xtc tac chuyén vi (xem J.C. Mol, Green Chem.
4 (2002) 5) tao co hoi d& tao ra chidu dai mach gidm, nguyén liéu san xuat chira mot lién
két khéng no, c6 gia tri dé diéu ché céc chit téy rira va chat hoat dong bé mat, tir dau ty
nhién gidu Ci6 dén Cz2 nhu dAu dau nanh hogc diu co. DAu ddu nanh va dau co c6 thé
kinh té hon, vi du, diu dira, 12 nguyén liéu ban dau truyén théng dé didu ché cac chit tiy
rira. Nhu duoc giai thich bai gido su Mol, sy chuyén vi dua vao viéc chuyén hoa olefin
thanh sin phAm méi bing céch pha v& va bién dbi lién két doi cacbon-cacbon do phtrc
chit carben kim loai chuyén tiép gy ra. Su ty chuyén vi ctia este béo khong no ¢6 thé
tao ra hdn hop can bing ctia nguyén liéu ban dAu, hydrocacbon khong no bén trong va
dieste khong no. Vi dy, metyl oleat (metyl cis-9-octadexenoat) dugc chuyén héa mot
phan thanh 9-octadexen va dimetyl 9-octadexen-1,18-dioat, trong d6 ca hai san phdm
d8u gdm chit yéu la chit ddng phan trans-. Su chuyén vi lam ddng phan héa mot cich
hidu qua lién két d6i cis- clia metyl oleat 8 tao ra hdn hop c4n bing clia cac chit déng
phén cis- va trans- trong ca nguyén li¢u ban du “chua duge chuyén héa” va cac san

phdm chuyén vi, trong d6 chit ddng phén trans- chiém wu thé.

Su chuyén vi chéo clia este béo khong no véi olefin tao ra olefin méi va este
khong no mdi ma co thé ¢4 chiéu dai mach giam va cé thé khé diéu ché duoc theo cach
khac. Vi du, su chuyén vi chéo metyl oleat va 3-hexen tao ra 3-dodexen va metyl 9-
dodexenoat (cling xem patent My s 4,545,941). Olefin cudi ciing 1 dich téng hop dic
biét mong mubdn, va Elevance Renewable Sciences, Inc. gén ddy da mo ta cach thic cai
tién d& didu ché chung béng cach chuyén vi chéo olefin ndi va a-olefin véi sy c6 mat
ctia chit xuc tac ruteni alkyliden (xem cOng bd don yéu cdu cip patent My sb
2010/0145086). Nhidu phan tmg chuyén vi chéo c¢6 mit a-olefin va este béo khong no
(12 ngudn nguyén lidu olefin ndi) da dugc md ta. Do véy, vi dy, phan img cla diu d4u

nanh véi propylen, sau d6 thity phén tao ra 1-dexen, 2-undexen, axit 9-dexenoic va axit
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9-undexenoic, cung véi cac chat khac. Mic du cé s&n este béo khong no (tir sy chuyén
vi chéo dAu tw nhién va olefin) c6 chidu dai mach giam va/hogc chiém wu thé 14 cdu hinh
trans- cla loai khong no, nhung chat hoat dong bé mét thuong khong thu dugc tir cac

nguyén lidu san xuat nay.

Céc tac gia sang ché ghn ddy d4 mo ta céc hop phin méi thu dugc tir nguyén ligu
san xuét dya trén co s tu chuyén vi dau ty nhién hoic chuyén vi chéo dau ty nhién va
olefin. Cu thé, cac tac gia sdng ché nhan dién duoc esteamin va este quat, amit béo, amin
béo va amidoamin, amin bac bdn, betain, sulfobetain, alkoxylat, sulfonat, sulfo-estolit
va céc hop phan khac thu duge béng céch tao din xut nguyén liéu san xuét don nhét
(xem céc hd so don dang dugc ddng xir Iy s6 102-073PCT, 102-074PCT, 102-075PCT,
102-076PCT, 102-077PCT, va 102-080PCT (twong ung vdi cac s6 don sau day
13/878,550, 13/878,556, 13/878,972, 13/878,981, 13/879,786 va 13/880,007), tat ca déu
duoc nop vao ngdy 25 thang 10 nim 2011. Nguyén li€u san xuét, bao gdm axit C10-C17
chira mot lién két khong no thu duge tir qua trinh chuyén vi, axit octadexen-1,18-dioic,
va dn xuét este cta chiing, tt hon néu c6 it nhét 1% mol trans-A° khong no. Vi kha
ning truyén d6 6n dinh cta chét hoat d6ng bé mit cu thé hoic hdn hop clia cac chét hoat
d6ng bé mit cho ché phim glyphosat trong khoang nhiét d6 rong khong dé duoc suy ra
tir cAu tric cht hoat dong bé mit, nén cac tac gia sing ché da tién hanh c4c nghién ctu
thir nghiém & quy mo 16n dé x4c dinh cac phan nhém cla chét hoat d6ng bé mit c6 céac

loi ich nay.

Lép chét hoat dong bé mit méi ludn duge quan tim d6i v6i cac nha san xuét ché
phdm glyphosat. Van ¢6 nhu cdu d6i véi chat hoat dong bé mit trén co s céc ngudn cé
thé ti tao dwoc dé 1am cAc chit thay thé cho cac chit hoat dong bé mit gbc dau. Nguon
nguyén li¢u tyr nhién truyén théng cua cac axit va este béo dugc sir dung dé tao ra chat
hoat dong bé mit thudng cé chu yéu 1a (hoidc chi cd) chét ddng phan cis- va khdng c6
cac phﬁn béo khéng no mach tuong dbi ngén (vi dy, Cio hodc Cr2). Su chuyén vi hoda
hoc tao co hdi dé tao ra céc tién chét c6 mach ngén hon va cha yéu 1a chit déng phan
trans-, ma c6 thé tao ra tinh ning dugc cai thién khi cac tidn chét ndy dugc chuyén héa
thanh cac hop phan san phim d4u ra (vi du, trong chét hoat dong bé mit). S& ¢6 loi néu
céc nha san xuét ché phim nhan dién dugc céc phan nhém cu thé clia chat hoat dong bé
mit thu duoc tir ngudn nguyén liéu c6 thé tai tao dugc va c6 cac thudc tinh mong mudn

cho ché phdm glyphosat.
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Ban chit ky thuit ciia sing ché

Sang ché dé xuét ché pham glyphosat trong nudec. Ché phim nay gbm mudi
glyphosat, nuéc va chét hoat dong bé mit duge tao ra tir axit C10-Ci7 chira mot lién két
khong no thu dugc tlir qué trinh chuyén vi, axit octadexen-1,18-dioic, hodc dAn xuét este
ctia ching. Chét hoat dong bé mit dugc chon tir Cio hodic Ci2 amin oxit, Cio hodc Ci2
quat, C1o, C12 hodc Ci6 amidoamin, Cio hodc Ci2 amidoamin oxit, C1o imidazolin quat,
C1o hodc Cr2 amidoamin quat, Cio, C12 hodc Cie betain, Ci¢ amidoamin betain, Cis
diamidoamin, C1s diamidoamin oxit, C1s diamidoamin diquat, Cis diamidoamin oxit
quat, Ci1s diamidoamin oxit betain, Cis diamidoamin monobetain, Cis diamidoamin
monobetain quat, Cis este amidoamin quat va amidoamin va dan xudt dugc oxy héa
ho#c duoc tao bac bdn cua chung thu dugc tir dau co hoic dau d4u nanh ty chuyén vi

hodc dugce chuyén vi chéo.

Céc tac gia sang ché d4 ngac nghién phét hién ra ring chit hoat dong bé mit duoc
néu trén diy tao ra do bn dinh tt cho ché phim glyphosat ndng dd cao & nhiét 49 cao
hon va thap hon nhiét d6 trong phong va thyuc hién c6 két qua tét bang hogc t6t hon cac

ché phim thwong mai khéc.
M3 ta chi tiét sang ché
Sang ché d& cap dén ché phim glyphosat trong nudc bao gdm mubi glyphosat,

nuéc va chit hoat dong bé mit dugc tao ra tir qua trinh chuyén vi dau tu nhién.

Céac mudi glyphosat thudng thu dugc bang céach trung hoa axit glyphosat ¢6 ban
trén thi truong trong dung dich nudce. Axit glyphosat ¢6 ban trén thi trudng va c6 thé thu
duoc tir ngudn nguyén liéu mong mubn bit ky. Mot nguyén li€u thuong mai thong
thirong dugc st dung 1a axit glyphosat c6 néng d6 khoang 90,5%. Hop chét bazo (vi du,
hydroxit kim loai kiém ho#ic amin) duoc lam lanh thich hgp thuong duoc bb sung vao
bot nhéo chira axit glyphosat trong nudc kém theo trn hidu qua dé tao ra glyphosat ddm
diic. Cac mudi glyphosat thich hgp bao gbm cac mudi kim loai kiém (liti, natri, kali),
cic mudi amoni, cac mudi cta alkylamin (cdc mudi metylamin, etylamin,
isopropylamin), cac mudi cta alkanolamin (etanolamin, dimetyletanolamin), va dang
tuwong ty. Céc vi du bd sung, xem cac patent My s6 7,316,990; 7,049,270; 6,277,788,
4,965,403; 4,405,531 va 4,140,513, dugc vién dan & day nham muc dich tham khao.

U'u didm cua céc hop phan theo séng ché 12 @ 6n dinh cta ching trong pham vi
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nhiét d6 rong tham chi & néng d% cao. Do vy, ché phdm glyphosat t6t hon 13 chua it
nhit 30% khbi luong duong luong axit, t5t hon nita 14 it nhit 36% khéi lugng duong
lwong axit, va tot nhat 13 it nhét 39% khéi lugng dwong luong axit, ciia mudi glyphosat.
Tét hon 13, mudi glyphosat gdm kim loai kiém, t6t hon nita 12 natri hozc kali, va tot nhat
13 kali. D8i véi kali glyphosat, 39% khéi lugng duong lugng axit (dwong lugng axit -
acid equivalent - a.e) (hodc 39% khéi lugng “a.e.”) tuong tng véi khoang 48% khéi
luong ctia mudi kali vi mudi kali ¢6 phén tir lugng cao hon axit véi hé s6 khoang 1,23.
Do vdy, cin ding khoang hon 23% khéi lugng clia mubi kali dé dugc luong axit
glyphosat twong dwong nhu cé thé dugc tao ra boi axit tinh khiét. P6 tan cta axit
glyphosat trong nuéc 1a thp, khoang 2% khdi luong t6i da (xem céc tai li¢u tham khao
d3 néu trén ddy). Uu diém khac ctia viéc sir dung nude mudi glyphosat 13 d& van chuyén,

da xtt 1y, va d& sir dung san pham.

Lugng nude duge st dung thuong nim trong khoang tir 5% dén 50% khéi Iugng,
t6t hon 1 tir 15% dén 40% khéi lugng, va tt hon niva 13 tir 25% dén 35% khéi luong.
MOot cach thuan loi, ché phém glyphosat dugc cung ce"lp ho#c dugce ban & dang dam dac
va chita lugng nude t8i thidu cAn dé hoa tan céc thanh phin. Ngudi tiéu ding c6 thé pha

lodng ndng d6 dam dic ndy véi nude dé str dung thong thuong.

Chét hoat dong bé mat dugc tao ra tir su chuyén vi diu tu nhién dugc dé cap dén.
Tuy nhién, khdng phai tt c& céc hop phin nay déu thich hop dé sir dung. Qua tién hanh
thir nghiém & quy mo 16n, biét dugc ring cac nhém chét hoat dong bé mit cu thé tao ra
ché phdm glyphosat véi d6 n dinh t6t hon trong pham vi nhiét do rong so vdi céc chit

thuong mai khac.

Do véy, chét hoat dong bé mit thich hop thu dugc tir axit C10-Ci17 chira mdt lién
két khong no thu dugc tir qua trinh chuyén vi, axit octadexen-1,18-dioic, hodc dAn xuét
este ciia chung va duge chon tir Cio hodc Ci2 amin oxit, Cio hodc Ci2quat, Cio, Cr2 hoac
Ci6 amidoamin, Cio hoic Ci2 amidoamin oxit, Cio imidazolin quat, Cio hodc Ci2
amidoamin quat, C1o, C12 hodc Cis betain, Ci6 amidoamin betain, Cis diamidoamin, Cig
diamidoamin oxit, Cis diamidoamin diquat, Cis diamidoamin oxit quat, Cis
diamidoamin oxit betain, C1s diamidoamin monobetain, C1s diamidoamin monobetain
quat, C1s este amidoamin quat, va amidoamin va dAn xuét duoc oxy hoa hoic dugc tao
bac bdn ctia ching thu dugc tir dau co hoic diu d4u nanh tu chuyén vi hoac chuyén Vi

chéo.
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Luong chét hoat dong bé mit duoc sit dung thudng ndm trong khoang tir 0,1%
dén 15% khéi luong, t5t hon 1a tir 1% dén 10% khéi lwgng, va tt hon nita 1a tir 2% dén

5% khéi luong.

Nhu céc vi du minh hoa dudi day, ché phim glyphosat theo sédng ché c6 do 6n
dinh t6t & nhiét do cao hon va thip hon nhiét d¢ trong phong. Céc tac gia sing ché da
thAy ring chi mot s§ phan nhém cua hop phan dugc thir nghiém nay dugc thyc hién c6
két qua t5t bang hodc t5t hon mAu kiém tra, trong khi céc hop phin khéc, thuong cé chu

tric tuong tu, duge thuc hién kém trong thir nghi€ém nay (xem bang 5).

Axit C10-C17 chirta mét lién két khéng no, axit octadexen-1,18-dioic, hodc din
xuét este ctia ching diing 1am chét phan mg dugc tao ra tir sy chuyén vi ddu tu nhién.
Thong thudng, céc chat nay, dic biét 13 axit mach ngén va din xuét (vi dy, axit 9-
dexylenic hodc axit 9-dodexylenic) khé thu dugc, trir khi thyc hién trong phong thi
nghiém véi gid thanh kha cao. Tuy nhién, do cc cai tién gin ddy trong chuyén vi chét
xUc tac, cac axit ndy va dén xuét este clia ching c6 thé didu ché duoc véi lugng 16n véi
gia thanh vira phai. Do vy, axit C10-C17 chita mét li€n két khong no va este dugc tao ra
mdt cach thuén loi béng cach chuyén vi chéo dau ty nhién véi olefin, t6t hon 14 a-olefin,
va dac biét 13 etylen, propylen, 1-buten, 1-hexen, 1-octen, va dang twong tu. Viéc tu
chuyén vi ddu ty nhién hoic tién chit axit Cio hodc este (vi du, metyl 9-dexenoat) tao ra

diaxit C1g hodc dieste c6 hiéu suét t6i wu khi nd 1a sdn pham mong mudn.

Tét hon 13, it nhit mdt phin cta axit C10-C17 chita mdt lién két khong no ¢6 “A°”
khdng no, tic 1a lién két doi cacbon-cacbon trong axit C10-C17 & & vi tri 9 so v6i axit
cacbonyl. N6i cach khéc, tdt hon 1 c¢6 bay nguyén tir cacbon gitta nhém axit cacbonyl
va nhém olefin & Co va C1o. D8i véi axit Cii .17, mach alkyl ¢6 1 dén 7 nguyén tr cacbon,
14n luot duge gén vao Cio. Tét hon 13, mitc khdng no it nhit 1a 1% mol trans-A°, tt hon
ntta 13 it nhét 25% mol frans-A°, tét hon nita 14 it nh&t 50% mol rrans-A%, va con tt hon
nita 13 it nhit 80% trans-A%. Mttc khong no ¢6 thé 16n hon 90% mol, 16n hon 95% mol
hogc thdm chi 100% mol trans-A°. Trai lai, axit béo ngudn gbc tu nhién c6 A’ khong no,
vi du, axit oleic, thudng c6 ~100% chit ddng phan cis-.

Mic du ty 1€ hinh hoc frans- cao (ddc biét 1a hinh hoc trans-A°) ¢ thé 13 mong
muén thu duge tir sy chuyén vi cac amin béo va céc dan xuét theo sang ché, nhung ngudi

¢6 hibu biét trung binh trong linh vuc k¥ thuat ndy s& hidu ring cdu hinh va vi tri chinh
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xac cia lién két d6i cacbon-cacbon s& phu thudc vao céc diéu kién phan tmg, viéc lya
chon chit xtc tic, va cac yéu té khac. Cac phan tmg chuyén vi thudng kéo theo viée
ddng phan hoa, ma c6 thé mong muén hodc khong mong mubn. Xem, vi dy, G. Djigoué
and M. Meier, Appl. Catal. A: General 346 (2009) 158, nhét 13 Fig. 3. Do viy, ngudi c6
hiéu biét trung binh trong linh vyc k¥ thuét nay c6 thé thay dbi cac didu kién phan tmg
d diéu chinh mic ddng phan héa hodc thay dbi ty 16 cia céc chit dong phﬁh cis- va
trans- dugc tao ra. Vi dy, 1am néng san phém chuyén vi vOi su c6 mat cua chét xuc tac
chuyén vi khéng hoat héa ¢6 thé cho phép ngudi c6 hidu biét trung binh trong linh vyc
k§ thuat nay thiic dAy sw di chuyén lién két d6i dé tao ra san phim c6 ty 18 hinh hoc
trans-A° thép.

Ty 1€ cao ham luong chit ddng phan trans- (so véi c4u hinh toan cis- thong
thuong cua este hodc axit tw nhién chira mét lién két khong no) tac dong dén cac tinh
chét vat 1y khac nhau cua céc hop phin chit hoat dong bé mit thu duoc tir chét ddng
phén ndy, bao gdm, vi dy, trang thai vét Iy bién dbi, khbéng néng chay, kha ning nén
chéc, va céc tinh chét quan trong khéc. C4c sy khac nhau nay cho phép cdc nha nghién
ctru st dung chit hoat dong bé mit pham vi rong hodc lya chon rong khi ho sir dung
ching trong chét lam sach, xtr Iy vai, chim soc co thé, chét 1am sach bé mat cimg, va
viée st dung cudi khac, ddc biét 1a cac tmg dung nong nghiép nhu bao ché ché phim
glyphosat c6 do bén bao quan, d6 ddm dic cao. Doi khi céc tac gia sing ché luu y dén
cac wu diém cua viéc chon cac hop phi“ln C13 hoan toan 100% trans-, thim chi khi so vo6i
c4c chét tuong tu trans-/cis- theo ty 1& 80:20 rit gidng nhau ctia ching (xem bang 5,
C18-26 so v&i hdn hop-26). Tuy nhién, cac hop phén trans-/cis- theo ty 1& 80:20 khac
nay dugc thuc hién tuong ty nhu cc dang twong duong toan trans cta chung (xem C18-

29 so v6i hdn hop-29).

Axit C10.C17 chita mdt lién két khong no thu duge tir sy chuyén vi thich hop bao
gdm, vi du, axit 9-dexylenic (axit 9-dexenoic), axit 9-undexenoic, axit 9-dodexylenic
(axit 9-dodexenoic), axit 9-tridexenoic, axit 9-tetradexenoic, axit 9-pentadexenoic, axit

9-hexadexenoic, axit 9-heptadexenoic, va cac chat twong tu, va dan xuat este cua chung.

Thong thudng, su chuyén vi chéo hodc tu chuyén vi ctia ddu tu nhién dugc tiép
tuc bang viéc tich dong olefin tir dong diu duge bién tinh, thudng 12 bang cach chung
cAt tao ra nhiéu olefin d& bay hoi. Sau d6, dong dAu d3 bién tinh duoc cho phén tng voi

ruou thip, thudng 1a metanol, d& tao ra glyxerin va hdn hop ctia alkyl este. Hon hop nay
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thuong bao gbdm alkyl este Cs-C22n0, ch yéu 14 alkyl este Ci6-C1g, ma chu yéu 13 chét
tham gia trong phan ung chuyén vi. Phan con lai ctia hdn hop san phim thy thude vio
viéc liéu chuyén vi chéo hodc tu chuyén vi ¢6 dugc sir dung khong. Khi déu tu nhién
duge tu chuyén vi, hdn hop alkyl este s& bao gdm dieste C1skhdng no. Khi dau tu nhién
duoc chuyén vi chéo vdi a-olefin, hdn hop alkyl este bao gdm alkyl este Cio khong no
va mot hodc nhidu san phim két hop alkyl este Ci1 d&n C17khong no. San phim Cio
khong no cubi cling kéo theo cac san phém két hop khac nhau tity thudc vao viée (cac)
a-olefin nao du@c ding 1am chét phan ting chuyén vi chéo. Do vdy, 1-buten chuyén cho
alkyl este C12 khong no, 1-hexen chuyén cho alkyl este C14 khdng no, va tiép tuc nhu
vdy. Nhu da duoc thé hién trong céc vi du dudi ddy, alkyl este Cio khong no dé dang
dugc tach tir alkyl este Ci1 dén C17 khong no va mi phdn tach d& dang duge tinh ché
bang chung cit phan doan. C4c alkyl este ndy 1a cac nguyén li¢u ban dAu rét tot dé 1am

chét hoat dong bé mit cho ché phdm glyphosat theo sang ché.

DAu tu nhién thich hop dé st dung 1am nguyén liéu & tao ra axit C10-C17 chira
mot lién Kkét khdng no, axit octadexen-1,18-dioic, hodc dAn xuét este cua chung tUr su tu
chuyén vi hodc chuyén vi chéo vdi olefin 1a da biét. DAu ty nhién thich hop bao gém
dau thuc vat, cac dAu tao bién, m& dong vat, diu nhya théng, dan xuét cia cac diu, va
su két hop ctia ching. Do vay, ddu tw nhién thich hop bao gdm, vi dy, ddu dau nanh, dau
co, dau hat cai, dAu dira, diu hat co, dau hudng duong, dAu rum, dau vung, dau ngill cde,
dau 6 liu, du lac, ddu hat bong, dAu hat cai, dau thau diu, m&, m& lon, m& gia cam, diu
ca, va dang tuong tu. DAau du nanh, dAu co, dau hat cai, va cac hdn hgp clia chung duge
uu tién.

Céc diu duge bién dbi gen, vi dy, dAu dau nanh oleat cao hoic dAu tao bién dugc
bién @i gen, cling co thé dugc sir dung. DAu tu nhién duoc vu tién g'?m nhu khong no,
do diu ndy tao ra vi tri phan ng cho qua trinh chuyén vi d8 tao ra céc olefin. Dic biét
dugc vu tién 1a dAu ty nhién c6 ham lugng cao cac géc axit béo khong no dugc tao ra tir
axit oleic. Do vdy, dAu tu nhién d4c biét dugc wu tién bao gdm diu d4u nanh, dau co,

dau tao bién va dau hat cai.

Dau tw nhién d3 bién tinh, nhu dAu thuc vat duge hydro héa mdt phan, c6 thé
duge st dung thay vi hogic két hop véi dAu tw nhién. Khi dau tw nhién dwgc hydro héa
mot phé‘m, vi tri khéng no cé thé di chuyén dén céc vi tri khac nhau trén mach chinh

hydrocacbon clia nhom este béo. Do c¢6 xu hudng nay, nén khi dau tu nhién da bién tinh
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duoc tu chuyén vi hodc duogc chuyén vi chéo véi olefin, san phém phan Ung s& co su
phéan bd, néi chung 13 rong hon va khéac nhau so véi hdn hop san phdm dugc tao ra tir
ddu tur nhién khong bién tinh. Tuy nhién, san phdm duogc tao ra tir diu ty nhién d4 bién
tinh duoc chuyén héa twong tu thanh céc hgp phén chét hoat déng bé mit dbi voi ché
phim glyphosat.

Cach khac d& str dung dAu ty nhién 1am nguyén liéu dé tao ra axit C10-C17 chira
mot lién két khong no, axit octadexen-1,18-dioic, hodc dAn xuét este ctia chung tlr su tu
chuyén vi hodc chuyén vi chéo véi olefin 13 axit béo chira mdt lién két khéng no thu
duoc b%ng cach thuy phan dau thuc vat hodc m& dong vat, hodc este hodc mubi cia axit
nay thu dugc bang cich este héa mudi carboxylat hodc axit béo, hodc bing céch trans-
este héa dau tu nhién voi ruou. Ciing hitu dung lam thanh phe‘in bat dau 12 céc este béo
nhidu lién két khong no, axit v mudi carboxylat. Céc mudi c¢6 thé bao gdm kim loai
kiém (vi du Li, Na hoic K); kim loai kiém thé (vi du Mg ho#ic Ca); kim loai nhém 13-
15 (vi du B, Al Sn, Pb hodc Sb), hodc kim loai chuyén tiép, ddy lantanoit ho#c kim loai
actinit. Cac thanh phin bét dAu thich hop b sung duge md ta & cac trang 7-17 trong
WO 2008/048522, ndi dung ciia n6 dugc két hop bing vién dan & day.

Chét phan ting khéc trong phén tng chuyén vi chéo 13 olefin. Olefin thich hop 1a
olefin ndi hodc a-olefin c6 mot hodc nhidu lién két d6i cacbon-cacbon. Hon hop cac
olefin c6 thé duoc st dung. TSt hon 14, olefin 14 C2-C1o a-olefin chira mot lién két khong
no, tét hon nita 1a C2-Cs a-olefin chira mot lién két khong no. Olefin dugc wu tién con
bao gébm Cs-Co olefin ndi. Do vy, olefin thich hop d8 st dung bao gdm, vi dy, etylen,
propylen, 1-buten, cis- va trans-2-buten, 1-penten, isohexylen, 1-hexen, 3-hexen, 1-

hepten, 1-octen, 1-nonen, 1-dexen, va céc chat tuong ty, va céc hon hop ciia chung.

Chuyén vi chéo duge tién hanh bing cach cho diu tw nhién phan tng véi olefin
voi su ¢ mat cia chét xtic tac chuyén vi cling loai ho#c khac loai. Olefin nay khong can
khi ddu tu nhién tu chuyén vi, nhung chét xuc tac cing loai thudng duge sir dung. Cac
chit xtc tac chuyén vi cling loai thich hgp bao gdm su két hop ctia kim loai halogen
chuyén tiép hodc oxo-halogenua (vi du WOCl4 hoic WCle) v6i chét ddng xuc tac alkyl
héa (vi du MesSn). Cac chét xuc tac cung loai dugce wu tién la cac phirc chét alkyliden
(ho#c carben) di dugc xac dinh trude clia kim loai chuyén tiép, dic biét 1a Ru, Mo hodc

W. Cac chit nay bao gdm cdc chit xtic tac Grubbs thé hé thir nhét va thir hai, céc chat
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xtic tic Grubbs-Hoveyda, va céc chat tuong tw. Céc chét xtc tac alkyliden thich hgp ¢6

cong thire chung:
M[X'X2LILA(L3),]=Cm=C(R)R?

trong d6 M 1a kim loai chuyén tiép nhém 8, LY, L2, va L3 1a céc phdi tir cho dién
tir trung tinh, n béng 0 (sao cho L3 c6 thé khéng c6 mit) hoic bang 1, m bang 0, 1 hoic
2, X! va X2 1a céc phéi tir anion, va R! va R? doc 14p dugc chon tir H, hydrocarbyl,
hydrocarbyl dugc thé, hydrocarbyl chita nguyén tir khac loai, hydrocarbyl dugc thé chira
nguyén tir khdc loai, va cac nhém chirc. Hai hogc nhiéu nhém bét ky trong s X', X2,
L1, 1.2, 13, R! va R? ¢6 thé tao thinh nhém vong va mot nhém bét ky trong sd cac nhém

ndy c6 thé dugc gén vao 1am chirc néng trg giup.

Céc chét xtc tic Grubbs thé hé thir nhit thudc thé loai ndy, trong d6 m=n=0 va
céc Iya chon cy thé duoc thuce hién déi véin, X!, X2, L1, L2, L3, R! va R? nhu dugc mb
3 trong cdng bd don yéu cAp patent My s& 2010/0145086 (“cong bb ‘0867), cac boe 16
ctia don nay lién quan dén tht ca cac chét xuc tac chuyén vi dugc két hop & day dé tham

khao.

Céc chét xtc tic Grubbs thé hé thir hai cling ¢6 cong thirc chung duge mo ta trén
day, nhung L! 1a phdi tir carben, trong d6 carben cacbon dugc két ndi v6i nhau boi
nguyén tir N, O, S hoic P, tt hon néu 1a béi hai nguyén tir N. Thong thudng, phdi tir
carben 13 mot phan ctia nhém vong. Vi du v& céc chét xiic tic Grubbs thé hé thir hai

thich hgp cling dugc d@ cap trong cong b <086.

Trong mgt nhdm céac chét xtic tac alkyliden thich hop khéc, L! 1a nhém cho dién
tir trung tinh phéi hop manh nhu trong céc chét xtic tac Grubbs thé hé thix nhit va thi
hai, va L2 va L? 14 c4c phéi tit cho dién tir trung tinh phdi hop yéu cho dién tit trung tinh
duéi dang nhém di vong duge thé tiy y. Do véy, L? va L 1a pyridin, pyrimidin, pyrol,

quinolin, thiophen hodc cac chét twong tu.

Theo mét nhom céc cht xtc tac alkyliden thich hop khéc nita, cp phan tir thé
duoc st dung dé tao thanh phéi tr hai hodc ba cang, nhu biphosphin, dialkoxit hodc
alkyldiketonat. Cac chét xtc tac Grubbs-Hoveyda la tap hop con cia chét xuc tac dang
ndy, trong d6 L2 va R? dugc lién két véi nhau. Thuong 13 oxy hofc nito trung tinh phdi

hop véi kim loai trong khi cfing lién két véi cacbon & Vi tri a-, B-, ho#ic y- so v6i carben
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cacbon dé tao thanh phdi tir hai cang. Vi du vé céc chét xtc téc Grubbs-Hoveyda thich
hop duoc dé cép trong cong b6 “086.
Céc cong thitc dudi dy chi dua ra mot s6 minh hoa vé cc chit xtc téc thich hop

c6 thé duge sir dung:

PCY3 N N‘ PC
| Mes/ \Mes l Y3
C'”’"'-Ru—\ cl Clim, R __/=—<
- m ‘Ru—
"Ru=
PCY3 Cl Ph PCY3
PCY3
Ph
[\ =\ \7':(
N
Mes™ YN\Mes Ph NN~ Mes™ ™\ “Mes
Clim
"Ru=— Clim,, Clim,,,
S Ru=— Ru=—
S S
o | ® o | 3 o | 3
PCy3 PCY3 PCY3

Céc chit xtic tic khac loai thich hop dé sir dung trong phan ting tw chuyén vi hozc
chuyén vi chéo bao gém hop chét reni va molypden nhu duge mé ta, vi dy, bdi J.C. Mol
trong Green Chem. 4 (2002) 5 & céc trang 11-12. Cac vidu cu thé 13 cc hé xtc tac bao
gbm Re,07 trén nhém oxit dugc xic tién boi chit dong xtc tac alkyl héa nhu hop chit
tetraalkyl thiéc chi, germani, hoc silic. Céc chét khéc bao gdm MoCls hoic MoCls trén

silic oxit dugc hoat héa boi tetraalkyl thiéc.

Céc vi du bd sung vé cac chat xuc tac thich hop dé ty chuyén vi hodc chuyén vi

chéo, xem patent My s6 4,545,941, dugc vién din & day nhidm muc dich tham khao.

Axit C10-C17 chira mét lién két khong no, axit octadexen-1,18-dioic, hodc din
xuét este ctia ching dugc st dung d& didu ché chét hoat dong bé mit cb nguén géc t
qué trinh chuyén vi diu tu nhién nhu duge néu chi tiét trén ddy. Nguyén liéu san xuét
dugc chuyén héa thanh cic phén nhém cu thé ctia amin oxit, amidoamin, amidoamin
oxit, imidazolin bac bbn, amidoamin bac bdn, betain, va cac hgp phz‘in khéc hitu ich lam
chét hoat dong bé mait trong ché phém glyphosat. Céc quy trinh tdng hop chung dé tao
ra céc hop phdn nay duogc d& xuét dudi ddy (cdc quy trinh chung tir B dén K) va duge
tém tit cho mdi hop phﬁn cu thé duoc chuén bi trong Bang 2. Vi dy, amin oxit Cio-39
ducc thuc hién thuén lgi bﬁng cach sir dung cac phuong phép E, G, vaD bﬁng cach cho

metyl 9-dodexenoat phan tmg véi DMA dé didu ché amit, tiép d6 khir amit bang liti
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nhdm hydrua tao thanh amin, sau d6 oxy héa amin bing hydro peroxit dé tao ra amin

oxit.

Theo khia canh dugc vu ti€n, chét hoat dong bé& mit duge chon tir Ci2 amin oxit,
C10 amidoamin, Ci1o hodic C12 amidoamin oxit, C1s diamidoamin, Cis diamidoamin oxit,
C1s diamidoamin monobetain, C1s diamidoamin oxit betain, C1s diamidoamin oxit quat,
C13 este amidoamin quat, amidoamin va dAn xuét dugc oxy héa hodc duge tao bic bbn
cua ching thu dugc tir dAu co hodc dau ddu nanh tu chuyén vi, v amidoamin va din
xuét duge oxy hoa hodc duge taoxbéc bdn ctia ching thu duge tir dau co holic dau dau
nanh dugc chuyén vi chéo. Nhu duogc thé hién trong bang 5A, céac hgp phén tr cac nhém
chit hoat dong bé miit nay ching té kha ning rat tbt trong viéc tao ra do dn dinh cho ché

phém glyphosat c6 d6 ddm dac cao & nhiét do trong phong, ¢ -10°C va & 54°C.
Luu y chung lién quan dén cac chu tric héa hoc

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay s& nhén thy, sin phém
thu duge theo sang ché thuong 12 hén hop céc chit ddng phan cis- va trans-. Trir khi ¢6
quy dinh khéc, t4t ca cac céch trinh bay chu tric dugc dé xut trong ban md ta ndy chi
thé hién chit ddng phén trans-. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét
nay s& hidu ring quy udc ndy duge sir dung chi 8 thuan tién, va hdn hop c4c chit dong
phén cis- va trans- dugc hidu trir phi ngit canh ndy dién giai theo cach khéc. (Thudt ngft
chudi “C18” clia san phdm trong cac vi du dudi ddy, vi dy, 1a thuong 100% chét dong
phan trans- trong khi chudi “h&n hop” thudng 12 hdn hop chét déng phén trans-/cis- theo
t§ 16 80:20). Céc cAu triic ndy thudng dugc biéu hién dé chi san phdm chinh ¢6 thé di
kém mdt ph?ln nho cac thanh phén khac hodic chét déng phén vi tri. Vi dy, san phém
phan émg tir triglyxerit bién tinh 12 cac hdn hop phitc chét. Liy mot vi du khéc, cic quy
trinh sulfonat hda ho#c sulfit hdéa thuong cho cac hdn hop ciia sunton, alkansulfonat, va
alkensulfonat, ngoai céc san phim ddng phan hoéa. Do vdy, cac cAu tric ndy tao ra cac
san phém hién tai c6 vé phu hgp hodc chiém wu thé. Nhiém vu nay co thé c6 hoic ¢ thé
khong duoc thé hién nhung duge hiéu nhu trong trudng hop cua cAu tric amin oxit. Cac
ion trai ddu, nhu trong céc hgp phan bac bbn, thuong khéng 6, nhung chiung dugc hiéu

boi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt nay.

Chét hoat dong bé mit dic biét duge wu tién 1a Ci2 amin oxit, Co amidoamin, va

C10 ho#ic Ci2 amidoamin oxit. Cac hop ph'?ln duoc léy 1am vi du cta dang nay la:
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Q
/\/\/\/\/\/\T/

Chét hoat dong bé mit dac biét dugc wu tién bao gdm Cis diamidoamin, Cis
diamidoamin oxit, C1g diamidoamin monobetain, C1g diamidoamin oxit betain, Cis
diamidoamin oxit quat, va Ciseste amidoamin quat. Mot s6 vi du v& chiing gom:

(0]

l H
/N\A/NM\A/\/V\/\/LLN/\/\N/
H |

o)
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Chét hoat dong bé mit dic biét duge wu tién con bao g6m dAn xuét amidoamin
va din xuét dugc oxy héa clia chung thu dugc tix dAu co hodc diu d4u nanh tu chuyén
vi. M6t vi du vé loai hdn hop phirc chét nay 1a “MTG-12,” amidoamin dioxit thu dugc
bing cach cho diu dau nanh dugc ty chuyén vi phan g véi DMAPA, tiép do 1a oxy

hoéa véi hydro peroxit:

0 ? H Q
_’{‘/\/\NJ\/\/\/\/W\/\/\H/N\/\/T_
| H 0
0o o
+ RJLN/\/\I{I— + HO/\l/\OH
H | OH

R=C16, C18 no va khong no
Vi du khéc 1a “PMTG-5,” amidoamin thu dugc bang cach cho diu co tu chuyén
vi phan ing v6i DMAPA:

\N/\/\NJ\/\/\/\/\/\/\/\/\H/H\/\/'L\
| H o

0
. RJK”/\/\T/ . Ho/\OG\OH

R=C16, C18 no va khong no
Theo khia canh khéc, chit hoat dong bé miit duge chon tir C1o amin oxit, Cio hodc
C12 quat, C12 hogc Ci6 amidoamin, Cio imidazolin quat, Cio hodc Ci2 amidoamin quat,
Cio, C12 hodc Cis betain, Cis¢ amidoamin betain, Cis diamidoamin diquat, Cis
diamidoamin monobetain quat, amidoamin va dAn xut duoc oxy hoa hoic dugc tao bac
bdn ctia chung thu dugce tir diu co hojc dau dau nanh ty chuyén vi, va amidoamin va
dAn xuét dugc oxy héa hodc dugc tao béc bdn cua chung thu dugc tir dau co hogc diu

d4u nanh duoc chuyén vi chéo.

Nhu duge thé hién trong bang 5A, cac hop ph:;‘ln tir nhém chét hoat dong bé mit

nay chimg t c6 kha ning t6t dé tao ra dd 6n dinh cho ché phim glyphosat dam dic &
nhiét 6 trong phong, -10°C, va 54°C.

Chét hoat dong bé mit dugc wu tién bao gém C10 amin oxit, Cio hodc Ci2 quat,

C12 hoic C16 amidoamin, Cio imidazolin quat, Cio hodc C12 amidoamin quat, Cio, Ci2
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hozic Cis betain, va Cis amidoamin betain. Cac hop phan dugc lay lam vi du cia loai

nay gom:
H3C\ +
N
PSSV ST
g A
\
Q
/\/\/\/\/\T/
|,
=" pi]_
0]
o
7 N
|
0
M\N\A)LNMN/
H I
PPN NN
N_
I
8]
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Chét hoat dong bé mit dugc wu tién bao gém Cis diamidoamin diquat va Cis

diamidoamin monobetain quat. Cac vi du vé chung bao gém:

Chét hoat dong bé mit duoc wu tién con bao gém amidoamin va din xuit dugc
oxy hoa hoiic duge tao bic bdn ciia ching thu duge tir ddu co hoge diu dau nanh ty
chuyén vi, v amidoamin va din xuit duoc oxy héa hodc duge tao bac bdn cua ching
thu duge tir dau co hodc dAu dau nanh dugc chuyén vi chéo.

Mot vi du cta loai hdn hop phirc chét nay 13 “UTG-6,” amidoamin betain thu
dugc bing cach cho diu dau nanh dugc chuyén vi chéo (v6i 1-buten) phan Gng véi

DMAPA, tiép d6 1a chuyén héa thanh betain véi natri monocloaxetat:

Q 0 " (0]
/\/\/\/\)J\N/\/\N*\’/U\ _F /\/\/\/\/\)j\N/\/\NUL _
H I o] H | 0
9 (0]
+ R/U\N/\/\N»:)j\ o+ HO/Y\OH
H ~"0 OH
R=C16, C18 no

Ché phdm glyphosat c6 thé bao gdm céc thanh phan thong thudng hodc chét phu
tro b sung khong lam giam do én dinh ctia ché phdm hofc hoat tinh diét co. Thong
thuong, ché pham 6 thé bao gdm dung méi, mdt hogc nhiéu chét hoat dong bé mit phu
tro, thubc diét co, thubc trir lodi gdy hai, hodic céc thanh phan hoat tinh nong nghiép

khéc, cht dém, chét lién két, cht cang hoa, chét tao d6 twong thich, chét trc ché an mon,
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chét tao mau, chét tao mui, chit hd tro thdm thAu, chét thAm uét, chét phan phéi rong,
chét phan tan, chét 1am dic, chét khang khuln, chit Gt ché diém dbng dic, hodc céc chat

tuwong ty.

Trong sb cac chit hoat dong bé mat phu tro, thi cac chét hoat dong bé mit anion,
cation (vi du chét hoat déng bé mit amoni bic bbn), khong ion, ludng tinh, hodc ion
ludng tinh co thé dugc bao gém. Tt hon 13, chit hoat dong bé mit phu tro 13 chét hoat
d6ng bé mit khong ion hodc ludng tinh. Cac chét hoat dong bé mit khong ion thich hop
bao gdm, vi dy, cac rugu béo, rugu este béo, rugu béo etoxyl héa, alkylphenol etoxyl
hoa, diu thdu diu etoxyl héa, axit béo etoxyl héa, amin béo etoxyl hoa, amit béo,
amidoamin, m& amin etoxyl hoa, alkylpolyglucosit, glyxerol este, va cac chit tuwong tu.
Chét hoat dong bé mit ludng tinh thich hop bao gbm, vi du, amin oxit béo, betain,
sulfobetain, va céc chét tuong tu. Cac chét hoat dong bé mit khong ion va ludng tinh
thich hop khac dugc boc 18 trong patent M§ s6 7,049,270 va 7,135,437, va cong b don
yéu clu cAp patent M§ s62010/0331182, cac bdc 16 ctia don ndy lién quan dén chét hoat
dong bé mit duoc két hop & day dé tham khéo.

Vi du thwce hién sing ché
Céc vi du duéi day chi d& minh hoa sang ché. Ngudi c6 hiu biét trung binh
trong linh vyc k¥ thuat nay s€ hiéu ring céc bién dbi déu nim trong y twdng cla sdng
ché va pham vi ctia yéu cau bao ho.
Tbng hop nguyén liéu san xuét:
Didu ché metyl 9-dexenoat (“C10-0) va metyl 9-dodexenoat (“C12-0)
0 | o

/\/\/\/\/U\OMe /\A/\/\/\/U\OMe

Céc quy trinh néu trong cong bd don yéu ciu cip patent My s6 2011/0113679,
dugc vién dan & day nhdm muc dich tham khao, dugc st dung dé tao ra nguyén lidu san
xuét C10-0 va C12-0 1a nhu sau:

VidulA: Chuyén vi chéo dAu dau nanh va 1-buten

Thiét bi phan tmg Parr dung tich 5 galon (18,9 lit) dugc boc thép bng khong gi,

kh6 va sach dugc trang bi dng dong nhung trong thiét bi, may khudy diia, cudn lam

ngudi/lam néng bén trong, dung cy thir nhiét 49, van 14y mau, va van x4 dugc suc argon
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dén 15 psi (0,1 MPa). DAau dau nanh (SBO, 2,5kg, 2,9mol, Costco, Mn = 864,4 g/mol,
85% khdi lugng mirc khéng no, duge phun argon trong dd chira 5-gal (18,9 lit) trong 1
gi®) dugce bd sung vao thiét bi phan g Parr. Thiét bi phan tmg dugc bit kin, va SBO
duoc suc argon trong 2 gid trong khi dugc lam lanh dén 10°C. Sau 2 gio, thiét bi phan
ung dugc md thoét khi dén 10 psi (0,07 MPa). Van cta 5ng dong nhiing trong thiét bi
dugc ndi véi xy-lanh chita 1-buten (Airgas, mic CP, ap sudt khoang trdng trong binh
33 psi (0,23 MPa), > 99% khi lugng) va duge nén lai dén 15 psi (0,1 MPa) béang 1-
buten. Thiét bi phan tmg lai duge mé thoét khi dén 10 psi (0,07 MPa) d¢€ loai bo argon
du thira. SBO duoc khudy & 350 vong/phit va nhiét d6 9-15°C trong diéu kién 4p sudt
18-28 psi (0,12-0,19 MPa) ctia 1-buten cho &én khi 3 mol 1-buten cho mbi lién két olefin
ctia SBO dugc chuyén vio thiét bj phan ting (~ 2,2kg 1-buten trong 4-5 gid).

Dung dich toluen chura [1 ,3-bis-(2,4,6-trimetylphenyl)-2-imidazolidinyliden]-
dicloruteni(3-metyl-2-butenyliden)(trixyclohexylphosphin)  (C827, Materia) dugc
chuén bj trong binh ap luc Fischer-Pofter bang céch hoa tan 130 mg chét xtc tac trong
30 g toluen (10 phén triéu mol cho mdi mol lién két olefin ctia SBO). Hbn hop chét xuc
tac duogc bd sung vao thiét bi phan ing qua 5ng dong nhiing trong thiét bj bang cach tao
&p sut khoang trng phia trén bén trong binh Fischer-Porter vdi argon dén 50-60 psi
(0,34-0,41 MPa). Binh Fischer-Porter va bng dong nhiing trong thiét bi duoc rira bang
toluen bd sung (30g). Hon hop phan img dugc khudy trong 2,0 gi & 60°C va sau do dé
ngudi dén nhiét 46 méi trudng trong khi cac chit khi trong khoang tréng phia trén dugce
m¢ thong khi.

Sau khi 4p suét dugc giai phong, hdn hop phan ng duge chuyén dén binh cau
ddy tron chira dét sét ty tring (D4t sét B80 CG nhan hi¢u Pure-Flo®, san phim cuia Oil-
Dri Corporation of America, 2% khéi lwong SBO, 58g) va thanh khudy tir. Hon hop
phan tmg duoc khudy & 85°C trong moi trudng argon. Sau 2 gid, trong thoi gian nay 1-
buten con sét lai bit k§ duge cho thi di, hdn hop phan tmg dugc 1am ngudi dén 40°C
va duoc loc qua vat lidu loc thuy tinh. Phan nho hdn hop san phém dugc trans este hoa
v6i 1% khéi luong NaOMe trong metanol & 60°C. Béng c4ch kiém tra sac ky khi (GC),
hdn hop phan tng chita: metyl 9-dexenoat (22% khéi luong), metyl 9-dodexenoat (16%
khéi lugng), dimetyl 9-octadexendioat (3% khéi luong), va metyl 9-octadexenoat (3%

khéi luong).

Céc két qua so sanh phi hop véi hiéu suht toan dugc di v6i hdn hop can bang
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gid dinh: metyl 9-dexenoat (23,4% khdi lugng), metyl S-dodexenoat (17,9% khoi
luong), dimetyl 9-octadexendioat (3,7% khdi lugng), va metyl 9-octadexenoat (1,8%

khéi luong).
Vidu 1B

Thyc hién tuong tu quy trinh theo vi du 1A véi 1,73kg SBO va 3 mol 1-
buten/SBO lién k&t d5i. Phin nho hdn hop san phdm dugc trans este héa voi natri
* metoxit trong metanol nhu dugc md ta trén day. San phdm (bing cach kiém tra GC)
gbm: metyl 9-dexenoat (24% khdi luong), metyl 9-dodexenoat (18% khdi luong),
dimetyl 9-octadexendioat (2% khéi Iugng), va metyl 9-octadexenoat (2% khdi luong).

VidulC

Thyuc hién tuong tu quy trinh theo vi du 1A véi 1,75kg SBO va 3 mol 1-
buten/SBO lién két d6i. Phin nho hdn hop san phdm duoc trans este hda voi natri
metoxit trong metanol nhu dugc mb ta trén ddy. San phim (bdng cach kiém tra GC)
gbm: metyl 9-dexenoat (24% khéi' luong), metyl 9-dodexenoat (17% khdi luong),
dimetyl 9-octadexendioat (3% khéi lugng), va metyl 9-octadexenoat (2% khdi luong).

VidulD

Thuc hién twong tu quy trinh theo vi du 1A véi 2,2kg SBO va 3 mol 1-buten/SBO
liéh két doi. Ngoai ra, toluen dugc sir dung @8 truyén chat xtc tac (60g) dugc thay bing
SBO. Phan nhé hdn hop san phim duoc trans este hda v6i natri metoxit trong metanol
nhu dugc mo ta trén ddy. San phdm (bing cach kiém tra GC) gdm: metyl 9-dexenoat
(25% khdi lugng), metyl 9-dodexenoat (18% khéi luong), dimetyl 9-octadexendioat
(3% khéi lugng), va metyl 9-octadexenoat (1% khéi lugng).

Vi du 1E: T4ch olefin tir triglyxerit bién tinh

Binh cdu déy tron dung tich 12-L dugc trang bi thanh khudy tlr, 40 gia nhiét, va
bd didu khién nhiét d6 dwgc nap san phim phan ting két hop tir cac vi du 1A-1D (8,42
kg). Thiét bi ngung tu ngudi cd cira vao chan khong duge gin vao gifta ¢d clia binh cau
va binh cau tiép nhén dugc ndi véi thiét bi ngung tu. Hydrocacbon bay hoi (olefin) dugc
loai bo ra khéi san phdm phan tmg bing cich chung cat chan khong. Nhit do binh:
22°C-130°C; nhiét d6 diu chung cit: 19°C-70°C; 4p suét: 2000-160utorr (0,267-
0,021Pa). Sau khi loai bé hydrocacbon bay hoi, con lai 5,34 kg chét dong khong bay
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hoi. Phin nhé hdn hop san phidm khong bay hoi dugc trans este hda véi natri metoxit
trong metanol nhu dugc mo ta trén ddy. San phém (bing cach kiém tra GC) gbm: metyl
9-dexenoat (32% khdi luong), metyl 9-Dodexenoat (23 % khéi luong), dimetyl 9-
octadexendioat (4 % khdi lugng), va metyl 9-octadexenoat (5 % khéi luong). Hon hop
ndy con duge goi 1a “UTG-0.”(San phim tuong ty 1am tir dau co ¢6 tén 1a “PUTG-0.”)

Vi du 1F. Metanol phan triglyxerit bién tinh

Binh cdu déy tron 12-L duge lip khit véi thanh khudy tir, thiét bi ngung ty, 40
gia nhiét, dung cu thir nhiét do, va thiét bi cdp khi ga dugc nap natri metoxit trong
metanol (1% khéi luong, 4,0 L) va Hn hop san phim khong bay hoi dugc tao ra trong
Vi du 1E (5,34 kg). Hon hop khong ddng nhét mau vang nhat thu dwgc ndy dugc khudy
& 60°C. Sau 1 gid, hdn hop trd nén ddng nhat va c¢6 mau da cam (pH = 11). Sau 2 gid
phan Ung, hdn hop dugc 1am ngudi xuéng nhiét d0 méi truong va hinh thanh hai 16p.
Pha hitu co duge rira bing nuéc metanol (50% thé tich/thé tich, 2 x 3 L), dugc tach
riéng, va dugc trung hoa bing céch rira bing béng axit axetic trong metanol (1 mol

HOAc/mol NaOMe) t6i d6 pH = 6,5. Thu dugce: 5,03 kg.
Vi du 1G. Phan 14p nguyén li¢u san xuét metyl este

Binh ciu ddy tron 12-L duogc 1ép khit v6i thanh khudy tir, cdt dwoce boc kin, va
b6 didu khin nhiét d6 dugc lip c6 hdn hop metyl este dugc tao ra trong Vi du 1F (5,03
kg), va binh cAu dit trong 4o gia nhiét. CHt thuy tinh 13 2” x 36 va chira vt hinh yén
béng thép khong gi 0,16 nhan hiéu Pro-Pak (Cannon Instrument Co.). Cot nay dugce
gin vao dau chung cAt phan doan c6 binh cdu 1-L duogce do trude duge lap khit vao dé
thu phén doan. Chung cht duoc thuc hién & diéu kién chan khong (100-120ptorr (0,013-
0,015Pa)). Ty 1& hdi luwu 1:3 duoc sit dung dé phan 14p metyl 9-dexenoat (“C10-0”) va
metyl 9-dodexenoat (“C12-07). Cac mau duoc thu trong qua trinh chung cét, cac didu
kién chung cit, va hgp phan ctia phan doan (bang cach kiém tfa GC) dugc thé hién trong
Bang 1. Ty 18 hdi luu 1:3 dung dé chi ¢t mét giot dugce thu thi dua 3 giot nguoc tro lai
cOt chung cht. Két hop phén doan thich hgp thu duge metyl 9-dexenoat (1,46 kg, 99,7%
tinh khiét) va metyl 9-dodexenoat (0,55kg, >98% tinh khiét).

Bang 1. Cb 1ap Cio-0 va Ciz.0 bing cach chung cét

S6 tht ty|Nhi¢t do | Nhiét do | Chan Khéi Cio  |Ciz0
cdc phén|ddu(°C) |binh(°C) |khong luong | (% khdi| (% khdi
(utorr/Pa) | (g) lugng) lugng)
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doan chung

ct

1 40-47 104-106 110/0,014 | 6,8 80 0
2 45-46 106 110/0,014 | 32,4 99 0
3 47-48 105-110 120/0,015 |223,6 99 0
4 49-50 110-112 120/0,015 | 283 99 0
5 50 106 110/0,014 | 555 99 0
6 50 108 110/0,014 | 264 99 0
7 50 112 110/0,014 | 171 99 0
8 51 114 110/0,014 |76 97 1
9 65-70 126-128 110/0,014 | 87 47 23
10 74 130-131 110/0,014 | 64 0 75
11 75 133 110/0,014 |52,3 0 74
12 76 135-136 110/0,014 |38 0 79
13 76 136-138 100/0,013 | 52,4 0 90
14 76 138-139 100/0,013 | 25,5 0 85
15 76-77 140 110/0,014 | 123 0 98
16 78 140 100/0,013 | 426 0 100

Diéu ché nguyén liéu metyl 9-hexadexenoat (“C16-0")

0

/\/V\’ﬂ\/\/\/\/u\ome

Céc phuong phép néu trong vi du 1A dugc thuc hién chi khéc 1a 1-octen dugc
chuyén vi chéo véi ddu d4u nanh thay vi 1-buten. San phim phén tng két hop sau d6
phin nhe duoc cit nhu duge mo ta trong vi du 1E d8 loai bo thém phén doan chat d&
bay hoi hydrocacbon khong no tir phdn doan diu da bién tinh. Quy trinh néu trong Vi
du 1F duoc st dung dé chuyén héa phan doan dAu d3 bién tinh thanh hdn hop metyl este
bao gdbm metyl 9-hexadexenoat. Viéc chung cét phan doan & 4p suét gidm duoc sir dung

dé phan 14p san phim mong mudn, metyl 9-hexadexenoat tlr cac metyl este khéc.
Tbng hop esteamin: Quy trinh chung B

Alkanolamin bac ba (vi du trietanolamin, N-metyldietanolamin, N,N-
dimetyletanolamin) hogc cdc din xuét alkoxylat ctia chiing dugc két hop trong mdt binh
phan tmg véi dan xut este cia axit 9-dexylenic, axit 9-dodexylenic, hodc axit 9-
octadexen-1,18-dioic va kali cacbonat. Hén hop ndy dwoc gia nhiét trong khi khudy &
nhiét do trong khoang tir 150°C dén 200°C. Cac lugng twong doi cia amin va este (hogc
axit) 1a phﬁn con lai dé tao thanh hé s6 ty luong mong mudn @& xem xét lugng este/axit
chra bén trong dugc xéc dinh bing s6 xa phong héa. Phan umg duoc tao thanh trong

mdi trudng phun nito hodc ¢ diéu kién chan khong dé loai bd rugu dugc giai phong. Khi
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glyxerit este clia axit dexylenic hodc axit dodexylenic duge sir dung, glyxerin dugc giai
phéng khéng duge loai bd. Phan tmg dugc xem 13 hoan tAt khi lugng du mong mudn

gbc amin ban dau.
Béc bdn héa: Quy trinh chung C

Amin béc bdn dugc chuyén héa thinh metyl quat, betain hodc sulfobetain béng
céch cho phan tmg véi tic nhan thé bic bén. Viée bic bon héa dugc tao thanh & nhiét
d6 trong khoang tit 65°C dén 100°C. Tac nhan thé bac bbn duoc sir dung la dimetyl
sulfat cho metyl quat, natri monocloaxetat cho betain hogc epiclohydrin cho sulfobetain.
Lugng tic nhan thé bac bén duoc sit dung 14 tir 0,8 dén 1,0 dwong lugng mol tinh theo
lugng amin bic ba. Phan ting dugc xem la hoan tat khi gia tri amin ty do nim trong

khoang mong mudn nhu duge x4c dinh duge do béng chudn do axit percloric.
Amin oxit tir amin: Quy trinh chung D

Amin béc ba dugc hoa tan véi nude dé tao thanh 10-40% khéi lugng hdn hop,
duoc 1am néng ti 50°C dén 75°C trong méi trudng nito. Dung dich hydro peroxit (35%
dung dich, 1 dén 2,2 mol dung dich) duge bd sung nho giot trong khi duy tri nhiét d5
thép hon 75°C. Hn hop duoc gift & nhiét d phan ting trong 4 dén 12 gidy hoge cho dén
khi ndng do peroxit ty do thép hon 0,2% nhw duge xéc dinh bang tinh bt iodua gidy.

Tbng hop amit (bao gbm amidoamin): Quy trinh chung E

Metyl este khong no (Cio, C12 hodc Cis monoeste hodc Cis dieste) duoc két hop
v6i 1-6 duong lugng mol cuia amin bac nhét hodic bac hai (vi du DMA, DEA, MEA,
DMAPA). Chét xtic tic bazo (vi du NaOMe hodc khac alkoxit) dugc bd sung néu mong
muén. HAn hop phan tng dugc gia nhiét & nhi€t d6 trong khoang tir 50°C dén 150°C
cho dén khi este ban dau 14 vé cd ban bi tiéu hao. San phém amit dugc viéc tinh ché
bing cach chung cét, rira nudc, hodc béang céc cach thirc thong thuong khac. Theo cach

khéc, san phdm dugc sit dung “tiy y” va dugc chuyén héa thanh din xuét khac.
Phan tmg khir amin bing amit: Quy trinh chung G

Liti nhém hydrua (hodc chét khir trong tr) dugc hoa tan trong dung méi (vi du,
dietyl ete, THF, dioxan, diglyme) trong 16p cdch ly nito. Amit béo thich hgp dugc hoa
tan trong cung dung moi va duoc bd sung nhé giot, trong khi duy tri nhiét d6 phan tng

trong khoang tir 25°C dén 50°C. Sau khi bb sung, hdn hop duoc khudy qua dém & nhiét
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d6 trong phong. Nudc duge bd sung mét cach cén than vao dé dimg phan ting, va dung
dich natri hydroxit dugc bd sung. Céc thanh phén ran duoc loc sach, va dung mdi duge

loai bo. San phim amin duoc tinh ché bing cach chung cAt.
Téng hop imidazolin: Quy trinh chung H

Metyl 9-dexenoat hodc metyl 9-dodexenoat duge két hop v6i dietylentriamin
(DETA) hoc 2-(2-aminoetylamino)etanol (AEEA), c6 hodc khong c6 chét xuc tac, theo
ty 1€ mol mong mudn ctia nhém este vao cidc nhém hydroxyl va/hodc amino so cap.
Théng thudng, hai mol este duge st dung cho mdi mol DETA hogc AEEA. Hon hop
dugc gia nhiét trong khi khudy dén nhiét d¢ trong khoang tir 140°C va 200°C trong chan
khong vira phai dé ngin ngira hodc gidm thidu sw bay hoi ciia DETA hogc AEEA tir hdn
hop phan tng. Phan img tién hanh cho dén khi phén tich (quang phd IR hoic "H NMR)
cho thiy su chuyén héa hoan thanh mét cach hop ly. Sau d6, gia nhiét & nhi€t d6 trong
khoang tir 175°C dén 300°C v6i ap sudt chan khong thip hon (5-100 mmHg) dé c6 déng

vong thanh imidazolin. Diém cubi ctia phan ing dugc xé4c dinh bang chuan db.
Sulfit hoa olefin: Quy trinh chung J

Chét sulfit héa (natri sulfit, natri bisulfit, natri metabisulfit hodc cic chét tuong
tu) dugce hoa tan trong nudc va két hop voi it nhit duong lugng mol olefin. Ty y bao
gdm chét xtc tac (peroxit, sit hodic cac chit khoi mao gbc tu do khéc). Hdn hop dugc
gia nhiét dén 50°C-100°C trong 3-15 gidr cho dén khi hoan thanh qua trinh sulfit hod mét
cach thich hop.

Ché phdm estolit: Quy trinh chung K

Quy trinh dugc sir dung dé chuyén hoa metyl este C1o.0 thanh axit béo Cio-36 tuong

{mg ctia né néi chung nhu dugc mé ta dudi ddy.

Quy trinh sufonat héa duoc tién hanh trong thiét bi phan tmg theo mé dugc duy
tri & 20°C trong dong nito (2 L/phut). Axit béo khong no hodc hdn hop axit béo khong
no v axit béo no dugc bd sung vao metylen clorua. Luu huynh trioxit dugc lam bay hoi
trong 30 phut qua binh phén tmg nhanh & 140°C va dugc syc qua thiét bi phan tmg st
dung dong nito & ty 18 mol ctia SO3 va nhom chirc alken 1a khoang 1:1. Téc d6 bd sung
SO; dwoc didu chinh d& giit nhiét do phan tng tai 35°C hoc thip hon. O giai doan cudi

ctia viéc bd sung, hdn hop phan tng duge duy tri thém 5 phit nita va sau d6 hdn hop

-24-



26940

duoc cd trong chan khong. San phim axit dugc tidu bién trong 1-2 git & 50-85°C. Tién
hanh trung hoa bang c4ch sir dung bazo thich hop va viée thily phan dién ra & 85°C véi
pH duogc duy tri bing bazo bd sung. 'H NMR duoc st dung dé xéc dinh viéc thity phan

hoan toan.

Béng 2: Tém tit cac quy trinh chung duoc sir dung 8 didu ché c4c hop phan sau
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M3i hop ph::in nay sau dugc thir nghiém lam chét hoat dong bé mit trong ché
phém glyphosat trong nudc c6 do dic cao. Trir khi c6 quy dinh khac duoc chi ra dudi
day, cac hop phin nay duoc didu ché bing cac phuong phép chung dugc tdm tit trong

bang 2.

C10-7: C10 DMEA Este Quat

p
HsC\N'*/\/O\n/\/\/\/\/
/ 0
HyC
C10-13: C10 DETA Quat
H3C\ +
N
/\/\/\/\/[—> H_f
g (A VANV
s \
C10-17: C10 DMAPA amit
0
/\/\/\/\)j\”/\/\l\ll/

Binh céu d4y tron dugc trang bi 6ng phun nito, may khudy co hoc, va dng chit U
Dean-Stark dugc nap metyl este C10-0 (500g, 2,7 mol), 3-(dimetyl-amino)propylamin
(“DMAPA,” 331g, 3,24 mol), va natri metoxit (8,3 g dung dich trong metanol 30%).
Hbn hop phén tmg dugc gia nhiét t6i 100°C va thu gom metanol. Nhiét d6 phan Ung
duoc ting din theo thang 5°C cho dén khi nhiét 49 dat 130°C. Hon hop duge giit ¢ 130°C
trong 1 gio, va sau d6 16p dudi bé mit ctia may phun nito dugc ap dung trong 2,5 gio.
Nhiét @6 dugc ning 1én 140°C trong 3,5 gid nita. San phdm chung c4t thu duge (122mL)
bao gdm metanol va mot s6 DMAPA. Hon hop phan tng dugc lam ngudi xudng 110°C,
dimg phun nito, va chin khéng duogc ap dung. Hbn hop 12 phan nhe duge cit cla
DMAPA du (150°C, 20 mm Hg, 30 phut). San phim, amidoamin Cio-17, ¢6 gid tri amin
bing 224,14 (khéi lugng duong lugng: 250,28). 'H NMR (CDCl3) xéc nhén sy tao thanh
amit, dua trén co s& khong xuét hién dinh metyl este & 3,61ppm va xuét hién tin hiéu

DMAPA CH: & 3,27, 2,09, vi 1,60ppm va N(CHs): & 2,18ppm.

C10-18: C10 DMAPA Quat
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C10-20: C10 DMAPA AO

Binh cu d4y tron dugc nap amidoamin C10-17 (162,6g), nudc (267g), va Hamp-
Ex 80 (0,5g). Hon hop dugc gia nhiét dén 50°C trong mdi trudng nito va bd sung vai
méau nhé bang khd. Hydro peroxit (35% khéi luong dung dich nuéc, 64,5g) duge bb
sung nho giot trong khi duy tri nhiét d6 nhé hon 75°C. Sau khi hoan tAt viéc bd sung
H,02, hdn hop duge duy tri & 70°C trong 7 gio. Gidy thir peroxit cho thiy < 0,5% H20:
du. Hdn hop dugce gia nhiét trong 3 gid & 75°C va sau d6 dugce lam ngudi xuéng nhiét
6 trong phong dé tao ra amin oxit C10-20 trong nude. San phdm gdm (bang cach chudn

d%): 35,2% amin oxit; 0,85% amin tu do.

C10-21: C10 DMAPA AO sulfonat

0
NaSOa\/\/\/\/\)J\

N
H

C10-22: C10 DMAPA betain
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C10-36: Axit béo C10

/\/\/\/\/“\OH

Metyl este C10-0 (390,2g) duoc nap vao binh cdu day tron dugc trang bi may
khudy treo, va lugng chira bén trong dugc 1am néng dén 70°C. Bb sung kali hydroxit
(16% dung dich trong glyxerin, 523g). Hon hop duoc gia nhiét dén 100°C va thém vién
tron KOH (35,10g) bb sung. Sau khi khudy 17 gio, sic ky khi cho thdy ~94% chuyén
héa thanh axit béo. Thém KOH (10g) bd sung, va khudy tiép tuc & 100°C trong 4 gid.
Chuyén héa bing GC 13 >97%. Hon hgp dugce khudy & 100°C trong 4 gid nita, va sau
d6 dugc lam ngudi xubng 80°C. Nudc (400mL) va dung dich axit sulfuric 30% (500mL)
dugc thém vao, va hdn hgp dugce khudy trong 1 gib. Pha nude sau d6 duge loai bd. Nude
(500mL) duoc thém vao, va viéc lam nc’)ng/khuéy lai duoc thuc hién (dén 80°C) trong
0,5 gid. Pha nudce lai dugce loai bo. Quy trinh rura béng nudc duge 1ap lai thém hai lan
nita (2 x 500mL). San phim thé axit béo dugc cit trong chan khong & 80°C trong 2 gid

dé loai bo nudc va duge sit dung ma khdng cAn tinh ché thém. Thu dugc: 357g.

C10-32: C10 UFA SLA

SOsNa

Trong thiét bj phan ting theo mé sunfonat héa dugc duy tri ¢ 20°C trong dong
nito (2 L/phut), Cio36 (109,6g, 0,64 mol) dugc bd sung vao metylen clorua (100mL).
Luu huynh trioxit (51,6g, 0,64 mol) dugc lam bay hoi trong 30 phut qua binh phan ing
nhanh & 140°C va dugc suc qua thiét bi phan tmg sir dung dong nito. Tée d bd sung
SO; dugc didu chinh dé git nhiét d6 phan tmg & 35°C hogc thip hon. O giai doan cudi
ctia viée bd sung, hdn hop phan tmg dugce duy tri trong 5 phut nita va sau d6 hon hop
duge cd & didu kién chan khong. San phim axit sau d6 dugc phan hiy trong 1 giér o
50°C. Axit duge trung hoa bang cach st dung nude (151,0g) tiép ¢6 1a dung dich NaOH
50% (41,7g). Tién hanh thity phan & 85°C va do pH duge duy tri bing cach b6 sung tiép
dung dich NaOH 50%. Phan tich 'H NMR xac nh4n hop phén dugc dé xuéit cho sulfo-
estolit C10-32. Cac két qua phan tich: pH: 5,25 (nguyén dang); do 4m: 51,6% khéi
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lugng; natri sulfat: 0,51% khéi luong; thanh phin chua duge sulfonat héa: 0,79% khéi

luong.

C10-39: Amin C10 oxit

?
7 N~
|
C10-41: C10 betain
0O
e O_
= rif
C10-42: Amin C10 DMS quat
L+
= [\ij—
C12-7: C12 DMEA este quat
HaC\N*’\/Om/\/\/\/\%\/
H,C” !
CH, o)

C12-16: Quat AEEA C12

H,C

v

N
/\/\/\/\/\/M’> O
N o4 M\

C12-17: C12 DMAPA amit

)

/\/\/\/\/\)j\ ” A~ T -~

Quy trinh dugc sir dung dé didu ché C1o.17 thudong dugc thuc hién véi metyl este
C12-0 (670g), DMAPA (387g), va natri metoxit (11,2 g 30% khéi lrong dung dich trong
metanol). San phim thu duge, amidoamin C12-17, ¢6 gi tri amin bang 196,39 (khoi
lugng duong lugng: 281,3). 'H NMR (CDCl3) x4c nhén sy tao thanh amit, dua trén co
s& khong xudt hién dinh metyl este & 3,61ppm va xuat hién tin hiéu DMAPA CH; &

3,30, 2,11, va 1,62ppm va N(CHz)2 & 2,20ppm.
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C12-18: C12 DMAPA quat

C12-20: C12 DMAPA AO

/\/\/\/\/\/”\ N /\/\(,;3/

Binh cdu d4y tron dugc nap amidoamin C12-17 (250g), nudc (400g), va Hamp-
Ex 80(0,7g). Bang kho duoc b sung cho dén khi do pH 1a 8-9. Hén hop dugc gia nhiét
dén 50°C trong mdi trudng nito. Hydro peroxit (35% khoi lugng dung dich, 88g) dugc
bd sung nho giot trong khi duy tri nhi€t d6 nho hon 75°C. Ho6n hop duoc duy tri & 70°C
trong 3 gi0, sau d6 dugc lam ngudi xudng nhiét d6 trong phong qua dém. Hdn hop dugce
gia nhiét lai dén 75°C va nude (50g) duge bd sung vao d3 hoa tan céc thanh phan ran.
Hbn hop dugc gitt & 75°C trong 4 gid. Phén tich véi cac manh peroxit thir nghiém cho
théy ¢6 lugng vét peroxit dw. Hon hop duge lam ngudi dé thu héi amin oxit C12-20 1a
dung dich nudc. San phim gdm (bang cach chudn d6):-33,4% amin oxit; 0,06% luong

amin tu do.

C12-22: C12 DMAPA betain
o)
JUSUE v
Z N/\/\N+
H I

C12-28: C12 amin oxit

Q

T a e Ve Ve Ve \id
I
Binh cdu day tron dugc nap nguyén liéu metyl este C12-0 (900,0g, 4,22 mol) va

vét lidu ndy duoc gia nhiét dén 60°C. Thiét bj phan tmg duge bit kin va chan khong duge
4p dyng trong 0,5 gid dé 1am kho/khir khi nguyén liéu. Thiét bi phan tmg dugc nap day
nito, va sau d6 natri metoxit (30 g dung dich 3G% trong metanol) dugc bb sung qua bom

tiém. Chéan khong tinh (-30” Hg) duoc thiét 1ap, va sau d6 dimetylamin (190,3g,

4,22mol) dugc bd sung tir tir qua bé mit dudi cia dng dong. Khi &p sudt ngang bang
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nhau, thiét bi phan tng dwgc md voi phén cit dinh thép chia nito va nhiét d dugc tang
1&n 70°C trong 1,0 gio. Sau do, thiét bi phan tmg duoc 1am ngudi xuéng nhiét do trong
phong. Gia nhiét trd lai dén 80°C va DMA duge dua tir tir vao qua phun bé mit dudi va
gitt trong 2,0 gio. Sau d6, nang nhiét d6 1én dén 90°C va gifr trong 1,0 gid. Quang phd
IH NMR cho thiy > 98% chuyén héa. Hon hgp dugce 1am ngudi xubng 75°C va chan
khong toan phén duoc ap dung dé ct phﬁn nhe metanol va DMA du. Chét xtc tac duge
1am ngudi bing cach bd sung axit sulfuric chira nudc 50% (16,3g) va hdn hop duoc
khudy manh trong 10 pht. B& sung nudc di khir ion (200mL) va chuyén t4t ca lugng
chita bén trong dén binh xa tir ddy. Lép nude duoc loai bo. Viée rira duge 1dp lai voi
300mL va sau d6 bing 150ml nuéc da khir ion. X4p xi 50ml dung dich NaCl 20% dwogc
bb sung va hén hop dé ldng qua dém. Lép bén dudi duge loai bo va san phim dugc
chuyén nguoc trd lai thiét bi phan ng. San phim duge gia nhiét dén 75°C va chan khong
duge 4p dung dé loai bé lugng nude dw. Amit, C12-25, duge thu hdi bing cach chung
c&t & 120°C. Phan doan amit duoc dit trong didu kién chan khéng toan phin & 135°C
cho dén khi ham luong este dudi 1%. Ham lugng este cubi ciing: 0,7%. Thu dugc: 875g
(91,9%).

Binh ciu déy tron 5L ¢ 16p v nito dugc nap tetrahydrofuran (“THF,” 1,5L) va
c4c vién liti nhém hydrua (“LAH,” 67,8g, 1,79mol) va sau d6 dugc lam lanh trong bé
‘d4. Amit C12-25 (620g, 2,75 mol) dugc hoa tan trong THF (250mL) va dugc nap vao
phBu nap bé sung. Dung dich amit dwoc bd sung nho giot trong 3 gi&r vao hdn hop LAH,
trong khi duy tri nhiét @6 phan tmg du6i 15°C. Lam 4m hdn hop dén nhiét d6 trong
phong va khudy trong 16 gio. Hon hop duge 1am ngudi trong bé da va nuéc da khir ion
(68g) dugc bd sung nho giot d& 1am ngimg LAH du. Natri hydroxit (15%, 68g) va nude
da khir ion (204g) duoc b sung, 1am 4m hén hop phan tmg dén nhiét d6 trong phong.
Hon hop duge loc, va dung moi duge ct phz‘“ln nhe tir phﬁn dich logc thu dugce. Phtalic
anhydrit (50g) dugc bd sung dé chuyén héa san phim phy ruou béo khong tinh Kkhiét
thanh este phtalat kh611g bay hoi twong ting ctia ndé. Amin mong mudn dugce tach tir hon
hop thd bing cach chung cit chan khdng, thu gom chét léng bén trén & nhiét d6 binh
bing 115-120°C. Hiéu suét ctia C12-26: 430,7 g (74%). 'H NMR (CDCl;) xéc nhén san
phdm 13 amin tinh khiét, dwa trén su tich hop cta dinh N(CHs), & 2,18ppm, tin hi¢u
olefinic proton & 5,2-5,5ppm, va nhém metyl déu tan cling & 0,93ppm.
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Binh cdu day tron duge trang bi may khudy treo co hoc va phéu nap bd sung duge
nap nudc da khir ion (93,5g) va Hamp-Ex 80 (0,3g). Hon hop duge gia nhiét dén 50°C
trong khi bd sung amin C12-26 (137g, 0,65 mol) va bang khd (~5g). Hydro peroxit
(dung dich 35%, 64,3g, 0,66 mol) dugc bd sung nhd giot vao hdn hgp phan tmg, cho
phép hdn hop téa nhiét dén 80°C va sau d6 kiém soat phan tmg & nhi¢t d6 nay bing cach
stt dung bdn nude dé 1am ngudi. Hon hop dic lai sau khi bd sung hai phin ba lugng
H20,, va bd sung tiép nuwée duge khir ion (73,7g). Sau khi hoan tht viéc bd sung peroxit,
h&n hop duge khudy & 80°C trong 24 gidr cho dén khi manh peroxit thir nghiém cho thiy
lwong peroxit du it. Khoang 40% thanh phin rn ctia hdn hop phén tmg dugc hoa tan
v6i nuéce dd ~37,5% thanh phin rén tao thanh dung dich ddng nhét. Chuén 49 thé hién
37,2% C12 amin oxit va 0,009% lugng amin tu do. Phan tich b%mg TH NMR (CDCls) x4c
nhan su tao thanh amin oxit, dya trén co s& thay 8 dinh N(CHa): tir 2,18ppm (d6i véi

amin) sang 3,12ppm.

C12-40: C12 betain

C12-45: C12 amin DMS quat

C16-9: C16 DMAPA amit

C16-10: C16 DMAPA quat

C16-13: C16 DMAPA betain
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C16-16: C16 betain

Tbng hop nguyén lidu:
Didu ché dimetyl 9-octadexen-1,18-dioat (“Hdn hop-0” hoic “C18-0”)

0

Meoj{\/\/\/\/\/\/\/\)LOMe

o)

T4m mAu metyl 9-dodexenoat (10,6 g m&i mAu, xem bang 3) dugc 1am 4m dén
50°C va duoc loai khi bing argon trong 30 phut. Chét xuc tac chuyén vi ([1,3-bis-(2,4,6-
trimetylphenyl)-2-imidazolidinyliden]dicloruteni(3-metyl-2-butenyliden)(trixyclo
hexylphosphin), san phim ctia Materia) dugc bd sung vao metyl 9-dodexenoat (lugng
dugc chi ra trong bang 3) va chin khong dugc 4p dung 8 tao thanh &p sudt < 1 mm Heg.
Hon hop phan ung cho phép tu chuyén vi trong thoi gian béo céo. Phén tich bing sic
ky khi chi ra r'?lng dimetyl 9-octadexen-1,18-dioat dugc tao ra theo hiéu suét dugc bao
céo trong bang 3. “Hon hop-0” 1a hdn hop chét ddng phan trans-/cis- c6 ty 1& 80:20 thu

dwoc tir hdn hop phéan tmg. Su két tinh tao ra tAt ca nguyén liéu la chit ddng phan trans-

, “Cis-0”.
Bang 3: Su tu chuyén vi ctia metyl 9-dodecanoat
Mau | Luong nap chét xuc tac (ppm | Thoi gian phan tng | Cis-o
mol/mol)* (gi0) (vung GC %)

A 100 3 83,5
B 50 3 82,5
C 25 3 83,0
D 10 3 66,2
E 15 4 90,0
F 13 4 89,9
G 10 4 81,1
H 5 4 50,9
*ppm mol chat xtc tac/mol metyl 9-dodexenoat :

Hop chét duoc thir nghiém dya trén co s nguyén liéu Cig 6 céc cau trac sau:
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Hon hop-16: C18 DIDMEA diquat (trans-/cis- ty 1¢ 80:20)

_p!f"“‘v'o m/\/V‘\/\"N\/\/\,/U*OWPiI -
|

C18-26: C18 DIDMAPA amit (100% trans-)

/'L o YV\NW/\/\)?\N AN
0 H |

Binh ciu day tron dugc trang bi may khqu co hoc dugc nap dieste C18-0
(545,6g) va DMAPA (343,3g). Ong chir U Dean-Stark dugc gén vao, va natri metoxit
(20g 30% khéi lwong dung dich trong MeOH) dugc bd sung. Nhiét d6 dugc ning 1én
110°C trong 1,5 gid, va thu gom metanol. Nhi€t 6 duoc téing dan dén 150°C do chung
cAt chdm. Hdn hop duoc giit & 150°C trong 6,5 gio va sau d6 lam ngudi xuéng nhiét 36
* trong phong. Phén tich '"H NMR cho thiy luong nho metyl este chira duge phan tmg.
Hon hop duge gia nhiét dén 180°C trong vai gidr va bd sung tiép DMAPA va natri
metoxit. H3n hop dugc 1am ngudi va trung hoa bing axit clohydric dc. Khi hon hop
duoc lam ngudi xuéng 90°C, nudc di khir ion dugc bd sung tir tir kém khuéy manh, din
dén két tiia amit tao ra bot nhio. Céc thanh phﬁn rin dugc tich b'<°1ng loc chan khong va
duoc rira b'?mg nuée. Phin san phém rin, tAt ca amit trans C18-26, dugc lam khd & didu
kién chin khéng. Hi¢u suat: 92,2%. 'H NMR (CDCl3) x4c nhén tao thanh amit, dua trén
co s& khong xuét hién dinh metyl este & 3,65ppm va xuét hién tin hitu DMAPA CH: &
3,31, 2,12, va 1,62ppm va N(CHz)2 ¢ 2,20ppm.

Hbn hop-26: C18 DIDMAPA amit (trans-/cis- ty 1¢ 80:20)
I H Q
- NN Y\/\/\/\/\/\/\/\/U\N/\/\N/
. - H |
o}
C18-27: C18 DiDMAPA diquat (100% trans-)

Hdn hop-27: C18 DIDMAPA diquat (trans-/cis- ty 1€ 80:20)

+ H
—T\/\/N\[]/\/\/\/\/\/\/\/\)\N/\/\llf—
H |
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C18-29: C18 DiDMAPA DiAO (100% trans-)
0O

| H 0
’,N\/\/N\n/\/\/\/\/\/\/\/\/mN/\/\il\l/
o) - H l

0]

Binh ciu déay tron dugc nap amin C18-26 (141,0g), nudce (231,2g), va Hamp-Ex
80 (0.4g). H3n hop dugc gia nhiét dén 50°C va bang khd duoc bd sung vao dén d6 pH
8,8. Khi d5 pH bn dinh, H202 chtra nuée (35%, 57,8g) duoc bd sung nho giot vao ma
khong gia nhiét, gitt nhiét d¢ thép hon 75°C. Sau khi két thiic vide bd sung peroxit, hdn
hop duogc 1am 4m & 85°C trong 18 gid. Hn hop duge 1am ngudi xudng nhiét d9 trong
phong. Chudn d6 thé hién: amin oxit: 1,32 meq/g; amin ty do: 0,027 meq/g; peroxit tu
do: 0,0019%; nudce: 66,4%.
Hon hop-29: C18 DIDMAPA DiAO (trans-/cis- ty 1¢ 80:20)

0]

I H o}
/NWNW/WLNMN/
0 H |

o

Quy trinh dwgc sir dung @& diéu ché C18-29 thudng duge thyc hién véi amin hon
hop-26 (140,0g), nude (230g), Hamp-Ex 80 (0,4g), va 35% hydro peroxit (57,2g). Sau
d6, chuén dd cho thdy: Amin oxit: 1,33 meq/g; amin tu do: 0,046 meq/g; peroxit tu do:
0,10%; va nudc: 64,24%.

C18-31: C18 DiSulfobetain (100% trans-)

Hon hop-31: C18 DiSulfobetain (trans-/cis- ty 1 80:20)

-0,S

HO:LW+ H i rJ:OH
—TWNWNMNL
H |

o
C18-32: C18 DiBetain (100% trans-)

Hdn hop-32: C18 DiBetain (trans-/cis- ty 1¢ 80:20)
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C18-34: C18 DIiDMAPA monoquat (100% trans-)

Hon hop-34: C18 DIDMAPA monoquat (trans-/cis- ty 1¢ 80:20)

I H
/NWNWAA/\)LN/V\ILL
H |

o)

C18-35: C18 DIDMAPA quat AO (100% trans-)

I H
/NWNWNMAL
(0] H |

Binh ciu day tron duge nap diamin C18-26 (225,8g), ma duge syc nito va duge
gia nhiét dén 70°C. Rugu isopropylic (105,26g) dugc bd sung. Sau do, dimetyl sulfat
(DMS) (58,82) dugc bd sung tir tir qua ph&u nap sao cho nhiét do dugc duy tri khoang
70°C. Sau khi két thuc viéc bd sung DMS, hdn hop duge giit & 70°C trong 3 gid va sau

d6 & 85°C trong 1 gid dé tao ra amin monoquat C18-34.

Amin monoquat C18-34 (75% thanh phin ran, 192,3g), nuéc di khir ion
(205,0g), va Hamp-Ex 80 (0,5g) dugc nap vao binh cdu day tron. Hon hop duoc gia
nhiét &&n 70°C, diéu chinh d6 pH dén >8 bang axit xitric. H202 chira nudce (35%, 22,86g)
duoc bd sung nhé giot, duy tri nhiét dd dudi 70°C. Sau khi két thiic viéc bd sung peroxit,
h&n hop duoc duy tri & 70°C d& 20 gis. "H NMR cho thdy sy chuyén héa hoan toan amin
bac ba thanh amin oxit. Hon hgp dugc lam ngudi xuéng nhiét d6 trong phong. Chuén
dd thé hién: amin oxit: 0,50 meqg/g; amin ty do: 0,042 meq/g; cac thanh phﬁn hoat tinh
cation: 0,62 meq/g; peroxit tu do: 0,08%; va nudc: 55,8%.

Hdn hop-35: C18 DIDMAPA quat AO (trans-/cis- ty 1¢ 80:20)

o]

l H
/'}‘\/\/N\[]/\/\/\/\/\/\/\/\/ILN/\/\,L*_
0o H |

o)

Quy trinh dugc st dung dé diéu ché C18-34 thudng duge thyuc hién véi diamin
hdn hop-26 (241,6g), rugu isopropylic (98,4g), va dimetyl sulfat (60g). Sau khi két thiic
viée bd sung DMS, phéan ting duoc gitt & 70°C trong 3 gid va sau d6 & 85°C trong 3 gio.
- Chuén d6 axit percloric thé hién 1,317 meq/g amin tuy do. Phén tich l{ NMR (CD3;0D)
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thé hién 49% amin ty do va 51% amin bac bbn, dua trén sy tich hop céc tin hiéu nhom

metyl 1in luot & 2,25 va 3,11ppm. San phim 13 hdn hop-34.

Hdn hop-34 (186,9g) dugc hoa tan trong nude dd khir ion (200g) va cAt phin nhe
cua rugu isopropylic 75°C. Phén ¢6 (321,6g) duoc chuyén dén binh ciu day tron va
Hamp-Ex 80 (0,53g) duoc bd sung. Hon hop duoc gia nhiét dén 50°C va mét sé mau
bing khé dugc bd sung cho dén khi hdn hop c6 @ pH 1a 8-9. Sau d6, H20> chira nude
(35%, 18,23g) duogc bd sung timg giot, duy tri nhiét d§ dudi 70°C. Sau khi két thic viée
bd sung peroxit, hdn hgp duge duy tri & 85°C trong 16 gid. Nudc da khir ion (75g) duge
bd sung. H3n hop dé dugc dé ngudi xudng nhiét d6 trong phong. Phan tich 'H NMR
ddng nhit vdi chu tric dé xuét va thé hién khong phat hién thiy amin tu do. C4c phén

tich khac thé hién: peroxit tu do: 0,002%; nude: 59,2%.

C18-36: C18 DIDMAPA monobetain (100% trans-)

0]
I H 0 (J‘o'
N \/\/NY\/\/\/\/\/\/\/\)\N/\/\N;
0 H |
Amidoamin C18-26 (348g) va nudc da khir ion (500g) dugc nap vao binh cau
day tron. Hon hop dugc gia nhiét dén 80°C va axit xitric (2,5g) dugc bd sung. Dung dich
thu duoc tir natri monocloaxetat (SMCA, 88,5g) va nudc da khir ion (300g) duoc )
sung nho giot vao dung dich amidoamin trong 1 gi¢. Sau khi bd sung xong, hdn hop
duoc gia nhiét dén 85°C trong 3 gidy va sau d6 1a 95°C trong 0,5 gid. Sau do, hén hop
dugc lam ngudi xuéng nhiét d6 trong phong. Phén tich bfing céch chuin dd bac nitrat
cho thdy 3,49% NaCl. B sung tiép SMCA (1,5g) va hdn hgp duge gia nhiét lai dén
95°C trong 6 gid. Sau 6 gid, lugng NaCl 12 3,53%. Phén tich 'H NMR ctia phin nho san
phim khé thé hién 45,7% amin ty do va 54,3% amin bc bdn, dya trén sy tich hop céc
tin hiéu nhom metyl 14n lwot & 2,28 va 3,22ppm.

Hdn hop-36: C18 DIDMAPA monobetain (trans-/cis- ty 1& 80:20)

o]
| H i H‘\o‘
/N\/\/N\n/\/\/\/\/\/\/\/\)LN/\/\N*_
H |

o]

Quy trinh dugc str dung dé diéu ché Cis.36 thuong duoc thuc hién véi amidoamin
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Hon hop-26 (224,5g), nudc dd khir ion (322g), axit xitric (1,5g), va natri
monocloaxetat chira nuéc (57g SMCA trong 200g nude DI). Szu khi két thuc viée bd
sung SMCA, hdn hgp duge gia nhiét dén 90°C trong 2 gitr. SMCA (3,5g) dugc bb sung
thém va hdn hgp duoc duy tri & 90°C trong 2 gid. Lugng NaCl: 3,82%. Phan tich 'H
NMR ciia phdn nhé san phdm khé thé hién 44% amin ty do va 56% amin bac bén.

C18-37: C18 DiDMAPA betain AO (100% trans-)

| H (0] HJ\O—
/N\/\/N\{‘/\/\/\/\/\/\/\/\)LN/\/\NL
O H |

Monobetain néng chay Cis-36 (35% thanh phin rén, 415,2¢g) dugc nap vao binh
cAu va duge gia nhiét dén 70°C. H20; chira nude (35%, 23,6g) duge bd sung nhé giot
trong 0,5 gi®, duy tri nhiét do phan tmg dudi 78°C. Sau khi két thic viéc bd sung peroxit,
h&n hop duoc khudy & 70°C trong 9 gi¢. "H NMR (CD30D) cla phin nhé san phdm khd
cho thiy monobetain chuyén héa hoan toan thanh amin oxit mong mubn. Bing chimg
12 khong xuét hién dinh N(CHz), & 2,28ppm d6i véi amin va xut hién dinh tai 3,15ppm

6 v6i amin oxit N(CHs)a.
Hon hop-37: C18 DIDMAPA betain AO (trans-/cis- ty 1& 80:20)
0]
I H (0] H‘\O—
/N ~ N \n/\/\/\/\/\/\/\/\)LN NN
0] 0 H |

Hon hop-38: C18 DIDMAPA betain quat (trans-/cis- ty 1§ 80:20)

Hn hop-69: C18 este/axit (trans-/cis- ty 1 80:20)

H3n hop-69 nira axit/este dugc diéu ché tir hdn hop-0 este diaxit (dwgc sir dung
& dang dd nhan dugc) nhu duge md ta trong Organic Syntheses: Col. Vol. IV (1963)
635. Do viy, hdn hop-0 (1kg) dugc bd sung vao metanol (~9L) va hdn hop dugc khudy
co hoc. Trong binh riéng, Ba(OH)2 (274,4g) dugc hoa tan trong metanol (~4L), va dung
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dich duge bd sung timg phén trong 2 gid vao dung dich dieste dugc khudy, dén dén sy
tao thanh chét két tia tréng. Phin rén duoc tach bing loc, rira vai 1an bing metanol, va
duoc 1am khé trong khong khi. Sau d6, phén rén nay dugc chuyén dén binh phan tmg
12L va duoc tao bdt nhio trong etyl axetat (~3,5L). Dung dich HCL chira nuéc (32%,
Aldrich, 1248,6g), duoc bd sung timg phin vio bot nhdo dugce khudy nay, d4n dén hoa
tan chit rin va tao thanh dung dich trong sudt. Dung dich nay dugc rira ba lin béng
nude, va cac 16p nude dugce loai bo va duge thu gom trong binh riéng. Céc 16p nude két
hop duoc chiét mot 1an béng etyl axetat, va pha hitu co dugc két hop v6i dung dich san
phém d3 rira. H6n hop dugc lam khé (Na2S04), duoc loc, va duoge cb qua thiét bi lam
bay hoi quay. Lam kho k¥ ludng trong méi truong c6 ¢ chan khong cao tao ra sap, tinh
thé rin khi ngudi (thu dugc 655g, hidu sudt ~ 70%). Phan tich san pham (sau khi tao ddn
xudt) bing sic ky khi thé hién ring né chita 94% axit/este va 6% diaxit. Dinh lugng *C
NMR thé hién ty 18 chit ddng phan trans:cis bing 86:14

Hon hop-43: C18 este/DMAPA amit (trans-/cis- ty 1& 80:20)

Hbn hop-69 axit/este trdn 14n dugc chuyén hoa thanh axit clorua/este bang céch
cho phan g véi lugng thionyl clorua (SOClz) du chit it clia trong dung dich metylen
clorua va san phdm dugc tach bang loai bé dung méi va SOCl, du trong diéu kién ap
sudt giam. Phan tich 'H NMR cta san phim tach thé hién su chuyén héa dinh lugng co

ban thanh axit clorua/este, va vét liéu dugc sir dung ma khong cAn tinh ché thém.

Binh phan tmg 3L dugc trang bi may khudy co hoc, cita vao nito, va cip nhiét.
dién duogc nap metylen clorua (200mL), DMAPA (172,1g), va pyridin (133,3g). Axit
clorua/este dugc didu ché trude d6 duoc bd sung nho giot vao dung dich DMAPA-
pyridin duge kbudy. Trong khi bd sung, nhiét d6 dugc duy tri & 25-40°C béng céch lam
ngudi bang bé d4 nhu yéu cdu, va viéc bd sung dugce hoan thanh trong 1,5 gid. Chét ling
tao thanh, va sau khi khqu qua dém ¢ nhiét d trong phong, hdn hop trd thinh bdt nhdo
ddc. Hon hop duge hoa tan béng metylen clorua (500mL), va bd sung nudc (500mL),
tao ra dung dich trong subt ddng nhét. Viéc bd sung etyl axetat ma hong gay ra tach pha.
Tuy nhién, viéc bd sung dung dich NaCl bdo hoa géy tach chdm pha nudc phia dudi, ma
duoc 1t va bod di. Nong d6 ctia pha hitu co théng qua 1am bay hoi kiéu quay tao ra dau
nh6t mau nau. Phan tich 'H NMR thé hién pyridin tir do va chira r?mg amin bac ba tdn
cling cia gbc DMAPA dugc proton héa. V4t liéu ndy duge hip thy trdng axeton va hon

hop duge loc dé loai bd lwong nho chit két tiia rin. Do pH cta dung dich dwoc diéu
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chinh dén ~8,5 (duoc do trén vt li¢u nhu thuc tai) b'flng dung dich nuéc NaOH 50%,
tao thanh chét két tha rén. Hon hop duoc loc 14n nita va ph?m dich loc trong subt duge
¢ va sau d6 duoc lam kho trong mdi trudng cé do chan khdng cao. Khi ngudi, vat liéu
hoéa rén. Phan tich '"H NMR ddng nht véi cAu tric dich va thé hién sy c6 mit ctia pyridin
tu do. San phém dugc gia nhiét dén 60°C, duogc khuéy, va duoc suc khi véi nito bé mit
dudi trong 4p sudt giam trong 5gid, sau d6 & 105°C trong 30 phut. Sau khi c4t phan nhe,
phéan tich "TH NMR cua san phém cho thiy khéng c6 cin pyridin.

Hon hgp-44: C18 este DMAPA quat (trans-/cis- ty 1€ 80:20)

* Hbn hgp-43 este-amidoamin (162,7g) dugc nap vao binh cau dwoc trang bi khudy
co hoc, ciip nhiét dién, va cira vao nito. Isopropanol (IPA; 47,8g) dugc bd sung, va hdn
hop duoc gia nhiét dén 70°C. Chun d6 axit percloric ciia nguyén lidu ban dau este/amit
duoc sir dung dé tinh toan luong dimetylsulfat (DMS) yéu cu. DMS (28,6g) dugc bd
sung nho giot trong khi duy tri nhiét d6 phan ing & 70°C béng cach 1am ngudi bén ngoai.
Sau khi két thic viéc bb sung DMS, hSn hop dugc khudy & 70°C trong 3 gid, sau d6
trong 1 gid & 85°C. Chuén d6 axit percloric thé hién gﬁn nhu d3 tiéu thu hoan toan amin
bac ba. San phém quat, hdn hop-44, dugc lam ngudi dé tao ra séap rén. Phén tich béng

thiét bi Drager cho thiy khong con lai DMS.

Hdn hop-48: C18 este DMAPA betain (trans-/cis- ty 1& 80:20)

(0]
MeO i fj\o

Binh cdu d4y tron dugc lép khit v6i cap nhiét dién, cira vao nito, va khqu co hoc
duoc nap hdn hop-43 este-amidoamin (134,2g, 0,327 mol). Nuéc (250mL) va natri
monocloaxetat (38,9g, 0,334 mol) dugc bb sung. Hon hop duge 1am néng dén 70°C va
sau xAp xi 1 gid, né trd nén trong sudt. Trong khi dién ra phan tng, 46 pH ctia hdn hop
duoc duy tri & ~8 bang dung dich NaOH nuéce 50%. Tiép tuc 1am néng trong 5 gid &
70°C. Phé 'H NMR ddng nhét véi cu triic dé xuét va thé hién 1a khong con lai amin bac

-41-



26940

ba. San phém, hdn hop-48 este-betain, duoc 1am ngudi va duge phan tich: nude: 59,9%;

NaCl: 4,29%.
Triglyxerit bién tinh trén co s& ddu dau nanh (“MTG-0")

o)

{c?—u—\_/%*
S =

Thuc hién theo cac quy trinh theo céc vi du 1A va 1E chi khéc 1a khong c6 1-

buten.

Triglyxerit bién tinh thu dwoc tir sw chuyén vi chéo diu d4u nanh va 1-buten (“UTG-0")

Triglyxerit khong no
(C10 va C12 dugc lam giau con chita C16 va C18 no)

Céc quy trinh theo cac vi du 1A va 1E dugc thuc hién ¢ tao ra UTG-0 tir déu
d4u nanh va 1-buten.
Triglyxerit dugc bién tinh trén co s& diu co (“PMTG-0")

o)

{(?—\_/—\_/4%*
AN -

Thyc hién theo quy trinh dugc st dung dé didu ché MTG-0, chi khac 14 dau co

duoc sir dung thay vi diu dau nanh.

Triglyxerit bién tinh tir su chuyén vi chéo dau co va 1-buten (“PUTG-0")
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Triglyxerit khong no
(C10 va C12 dugc lam giau con chira C16 va C18 no)

Quy trinh dugc str dung dé didu ché UTG-0 dugc thuc hién, chi khac 1a dAu co
duoc st dung thay cho diu dau nanh.
D4n xuét nguyén liéu MTG-0

MTG-5: H6n hop MTG DMAPA amit

(0]
\N/\/\Nk/\/\/\/\/\/\/\/\(“\/\/lll\
| H o)
(0]
+ RJLH/\/\T/ + HO/\(‘):\OH

R =Cl16, C18 no + khong no

Binh ciu day tron dwogc nap MTG-0 (180g, tri sb xa phong héa = 226,5 mg
KOH/g, 0,73 mol), va cac thanh phén dugc gia nhiét dén 50°C. Hén hop duoc syc nito
trong 1 gid va dimetylaminopropylamin (DMAPA, 78g, 0,76 mol) va NaBHq (0,1g)
dugc bd sung. Hon hop duge gia nhiét dén 160°C trong 18 gid. Amin du dugc loai bo
bang chung cht nga"m (135°C, 30 mm Hg), va san phém duoc lam ngudi xubng nhiét do
trong phong thu dugc hdn hop amidoamin MTG-5. Gid tri amin: 172,9 mg KOH/g (khéi
lugng duong lugng: 324,45 g/mol). DMAPA tu do: 1,80%; lugng iot: 71,9 g /100 g

mau.

MTG-7: MTG TEA este (1:1) quat

OH
N g |
N o] +~_OH
HO/\/|\/\O)j\/\/\/\/\/\/\/W \/\N ~N
SN
OH
OH
LK

OH

R = C16, C18 no + khdng no
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MTG-12: MTG DMAPA AO

0 9 H N
_rlj/\/\NJ\/\/\/\/\/\/\/\/\er\/\/T_
| H o
9 (0] A~
+ RJ\N/\/\N_ " HO/\/ OH
H | OH

R =C16, C18 no + khong no

MTG-5 néng chay (145,5¢g, 0,42 mol) va nudc da khir ion (303,7g) duoc nap vao
binh cdu phan tng duoc trang bi thiét bi ngung tu hdi luu, phéu nap, cip nhiét dién, may
khudy co hoc, va clra vao nito. Céc thanh phin phén tmg duce gia nhiét dén 40°C kém
khudy. Bing khé dugc bd sung & dang céc mAu nho vao thu duoc dung dich dong nht.
Sau d6, 35% H»0» (43,4g, 0,47 mol) dugce bd sung trong 15 phit, va nhiét d6 phan ting
ting 1én 69°C. Dung dich nhét ban dAu tré nén loding hon khi peroxit dugc bd sung. Khi
bd sung peroxit xong, hdn hop dugc lam ngudi xudng 65°C va khudy trong 4 gid. Peroxit
ty do: < 2 mg/L. Hon hgp phan tng dugc d& nguoi xubng nhiét d6 trong phong va dé
yén qua dém trong méi trudng nito sach. Hon hop séan phdm thé hién 13 khong do dugc
peroxit. Bd sung tiép dung dich H202 35% (2,15g), va hdn hop duge gia nhiét dén 65°C
trong 4 gio. Khi ngudi, phan tich san phdm MTG-12 thé hién: 46 pH (10% chita nudc):
7.44; nudce: 69,5%; amin tu do: 1,52%; cac thanh phﬁn hoat tinh amin oxit: 29,1%; hydro
peroxit: 0,01%.

MTG-13: MTG DMAPA DMS quat

0O
H |,
\ILJ/\/\N)K/\/\/\/\/\/M]/N\/\/T\
| H o
O
+ R,»'I\N/\/\Nl s HOTY ToH
H > OH

R =C16, C18 no + khoéng no
Binh ciu duoc lam sach bing nito duoc nap MTG-5 (159,9¢) va céc thanh phan
duoc 1am néng dén 80°C. Dimetyl sulfat (56,86g) dugc bd sung. Hn hop dugc lam
néng dén 95°C, nhung d6 nhét duy tri cao, nén nhiét d6 dugc giam xubng 70°C va rugu

isopropylic (25,5g) dugc bd sung. Khuiy phan tmg trong 3 gio & 70°C va d& ngudi. Phan
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tich san phém quat, MTG-13, thé hién: amin ty do: 0,035 meq/g; d6 Am: 0,13% khbi
lugng; quat hoat dong: 1,80 meq/g.

PMTG-5: Hon hgp PMTG DMAPA amit

R=C16 va C18 no va khong no

Céc phuong phép twong tu duge st dung dé didu ché céc san phim tuong Gng
bit dAutit PMTG-0, UTG-0, va PUTG-0. San phdm tir triglyxerit bién tinh dwgc tom tat
trong bang 4 dudi day.

Céc san phdm PMTG khac (PMTG-12 va PMTG-13) ¢6 ¢6 cdu tric twong tu véi
san phdm MTG. San phim UTG va PUTG c6 céc chu triic nhu duge thé hién dusi day.

UTG-6: H6n hop UTG DMAPA betain

0
. N .9 ., HO OH
RN T
R=Cl6 vaCl8 no
PUTG-13: PUTG DMAPA DMS quat

/\/\/\/\)LN/\/\Ni + /\/\/\/\/\/U\N/\/\N’:
H | H |
(0]
+ )L AN + HO OH
R N N
H | OH

R=C16 va C18 no

Béng 4. Tém tit san phdm triglyxerit bién tinh
DAu dau nanh Dau co
MTG-0 UTG-0 PMTG-0 PUTG-0
tw chuyén | chuyén  vi | tw chuyén vi chuyén vi
vi chéo chéo
Hon hop DMAPA amit | MTG-5 PMTG-5
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H6n hop DMAPA UTG-6

Betain

TEA Este (1:1) Quat MTG-7

DMAPA AO MTG-12 | UTG-12 PMTG-12

DMAPA DMS Quat MTG-13 | UTG-13 PMTG-13 | PUTG-13

Ché phdm glyphosat diing trong ndng nghiép: Do n dinh ché phim
Diéu ché mau:

Ché phim duong lugng axit (duong lugng axit - acid equivalent - a.e.) 44,0%
duge didu ché bang cach trudc tién nap axit glyphosat (486,19g, 90,5% a.e., san phém
ctia Monsanto) vao binh phan ung 1-L dugc lam lanh b%lng nude da dugce trang bi may
khudy va dung cu thir nhiét d6. Nude da khtr ion (337,23g) dugc bd sung cling véi tron
dé tao ra bot nhdo axit glyphosat. Vién kali hydroxit (176,58g, KOH 86,6%, Fisher)
duoc bd sung tlr tr sao cho nhiét d9 cta dung dich khéng qua 50°C. Sau do, hdn hop
duoc d& nguéi dén nhiét do trong phong va duge trdn cho dén khi tao ra glyphosat ddm
diic 44% a.e. trong sudt. DO pH clia glyphosat ddm dic ndy dugc do béng cach chudn bi
dung dich glyphosat ddm ddc 10% trong nuéc dd khir ion va do n6 bang dién cuc pH.
Néu d6 pH cua glyphosat ddm dic nim trong khoang tir 4,2 dén 4,4 thi glyphosat d4m
dic nay duge dung nhu hién trang. Néu @ pH cin dugc duoce didu chinh, thi axit
glyphosat, KOH, va nuéc dugc bd sung véi lugng thich hop dé tao ra dd pH chuén x4c,

trong khi duy tri muc a.e. 44% cua glyphosat dim dic yéu cau.
Thit nghiém d6 6n dinh:

Chét hoat dong bé mat thir nghiém (5,0g) dugc bd sung vao 45,0g glyphosat ddm
dic trén dady (44% a.e.) taora ché phdm glyphosat dam dic, ~39,6% a.e. (~540 g/L a.e.
mubi K). Glyphosat ddm dic ndy duge trdn cho dén khi tao thanh dung diéh trong subt.
Néu khong tao thanh dung dich trong sudt, phin nho lauryl dimetyl amin oxit (LDMAO)
(~55-60% céc thanh phan hoat tinh, san phim ciia Stepan) duge bd sung vao chat hoat
dong bé mit dé tao ra hdn hop chét hoat dong bé mit:LDMAO c6 ty 1& 90:10. Sau d6
h3n hop nay duoc thir nghiém do 6n dinh nhu néu trén. Néu d 6n dinh khong dat, thao
tac bd sung LDMAO vao chat hoat dong bé mat tiép tuc cho dén khi tim ra duoc ty 18
tao ra ché phim glyphosat 6n dinh. Néu khong thu dugc ché phdm 4n dinh thi chét hoat
dong bé mit duge xem 13 khéng twong thich véi glyphosat. Néu thu duoc dung dich

ddng nhét trong suét, mu dugc chia ra 1am hai phan va dit ca hai vao trong 10 54°C va
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tit lanh -10°C trong hai tudn. Néu ché phdm khéng bi tao suong mu hogc phén tach thi

ché pham dugc xem la on dinh & nhiét d6 nay.

Chét hoat dong bé mit dbi ching 13 C12-C14 DMEA estequat. Chét nay duoc diéu -
ché bing cach cho hdn hop gdém axit lauric (C12) va axit myristic (C14) phéan tng v6i
N,N-dimetyletanolamin (DMEA) & 140°C trong 5 gid, sau d6 gia nhiét dén 175°C dé
hoan thanh phéan tmg. Viéc tao bic bén bang metyl clorua trong propylen glycol & nhiét
d6 80°C & 4p suit 40 psi (0,28 MPa) theo cch thong thudng tao ra estequat mong mubn.
Chét hoat dong bé mit ddi chimg tao ra ché phim trong sudt & nhiét do trong phong
nhung ché phdm niy phan tach & -10°C. Viéc bd sung amin oxit theo ty 18 tir 9:1 dén
1:1 (chét hoat dong bé mit dbi chimg so v&i amin oxit) 1a can thiét dé tao ra d6 6n dinh

mong mudn doi vdi che pham doi chirng.

Nhu duge thé hién trong céc bang 5A va 5B, 18 miu t6t hon miu dbi chimg, va
22 mAu c6 hiéu qué tdt nhur mAu dbi ching, trong khi mudi tdm mau the hién hidu qua

kém trong thir nghiém do n dinh.

Céc két qua cho thdy khong dé dang d8 du doan duoc cac nhém hop chit sé& tao
ra hiéu qua rat t5t khi d6 8n dinh ctia ché phim glyphosat dugc danh gia & nhiét d6 trong
phong, 54°C va -10°C. Chéng han, C1o.17, Cto DMAPA amit cho dénh gié rat t6t, nhung
C12-17, chét tuong tu Ci2 ¢ hiéu qua ngang véi mau d6i chimg trong thir nghiém nay.
Trong vi du khac, Cio va Ci2 betain (Cio41 va Ci240) ¢6 hi€u qua ngang véi méu dbi
chirng, nhung Cio va Ci2 DMAPA betain (Cio-22 va Ci222) ¢6 hi€u qua thép trong thir
nghiém nay.

Déi v6i bang chimg khéc nita vé kha ning khong du doan dugc, d6i khi cac tac
gi4 da Lru Y dén wu diém cia viée chon loc céc hop phdn Cis 100% trans- so v&i cic chit
twong tu trans-/cis- c6 ty 1€ 80:20 rit gidng nhau ctia ching (xem céc bang 5A va 5B,
C18-26 so véi hdn hgp-26). Tuy nhién, cac hop phin trans-/cis- ¢6 ty 1& 80:20 khac c6
hiéu qua t6t nhur tit cac dang tuong Umg trans cia chung (xem Cis-29 S0 V6i hén hop-29

hozc Cis-35 so v6i hdn hgp-35).

Béang 5A. Dg 6n dinh cua ché phim glyphosat: 540g.a.e./L mubdi K
Vi du theo sdng ché

Mau AO dugc | On dinh é: Nhan xét Ty 18
bd sung | RT -10°C 54°C .

Cro.17 N Y |Y |Y |3 nhétthip &-10°C rat tdt

Ci10-20 N Y Y Y rat tot
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C12:20 N Y |Y |Y |d6nh6tthipd-10°C rat 6t
Ci22s8 N Y Y Y rat ot
Cis-26 N Y Y Y cac két qua tot & miu 5% rat tbt
Cis29 N Y |Y |Y rat tbt
Hbn hop-29 | N Y |Y |Y rat tot
Cis3s N Y |Y |Y rét tot
Hbn hop-35 | N Yy |y |y rat tht
Cis-36 N Y Y Y rat tot
Hon hop-36 | N Y |Y |Y rat tt
Ci3-37 N Y Y Y rat tot
Hdn hop-44 | N Y |Y |Y |5%miu rét tot
MTG-12 N Y |Y |Y rat tot
MTG-13 Y Y |Y |Y |6%mau, 2,5%PG,1,5% AO | rt tdt
PMTG-5 N Y |Y |Y rat tot
UTG-12 N Y |y |Y rat tdt
UTG-13 N Y |Y |Y |5%miu rat tot
C10-13 Y Y |Y |Y |5%miu tdt
C10-18 Y Y |Y |Y |5%miu tbt
C10-39 N Y Y Y so voi dexylamin oxit tdt
C10-41 Y Y |Y |Y |3%miu 1t
C10-42 Y Y |Y |Y |5%miu tt
C12-17 Y Y |Y |Y |5% mlu; + AO dbi voi do | tdt
nhét thip
C12-18 Y Y |Y |Y |6%miu tt
C12-40 Y Y |Y |Y |5%miu tt
C12-45 Y Y |Y |Y |5%miu tdt
C16-9 Y Y |Y |Y |5% mlu, + AO d6i véi do | tot
nhét thip
Cl16-13 Y Y |Y |Y |5% mAu+ propylen glycol tdt
C16-16 Y Y |Y |Y [5%mAu+propylenglycol | tdt
Hon hop-26 | Y Y |Y |Y tbt
C18-27 Y Y |Y |Y |5%miu tdt
Hoén hop-27 | Y Y |Y |Y tdt
C18-34 N Y |Y |Y |6%miu tdt
Hon hop-37 | N Y |Y |Y [5%miu tdt
Hbn hop-38 | Y Y |Y |Y [5%miu tdt
PMTG-12 |N Y |Y |Y |5% mlu; + nudc dbi véi do | tot
_ ‘ nhdt thip
PMTG-13 N Y Y Y 60% dung dich trong propylen | tdt
glycol di aqua
PUTG-13 Y Y |Y |Y tt
UTG-6 Y Y |Y |Y |5%miu tdt

Bang 5B. D6 6n dinh ché pham glyphosat: 540 g.a.e./L cic mubi K

Cac vi du so sanh
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Mau AO duoc | On dinh &: Nhan xét Ty 18
bd sung | RT -10°C 54°C
C10-7 Y Y |Y |N thip
C10-21 N N |- [N thap
C10-22 N N |- [N thép
C10-24 N N |- |N thap
C10-31 Y Y [N |Y thip
C10-32 N N |- |N thap
C12-7 Y Y |Y [N thp
C12-16 Y N |- |- thip
C12-22 N N |- [N thép
C16-10 Y N [N |N thép
Hon hop-16 | Y Y |Y [N thip
C18-31 Y Y [N |Y thap
Hon hop-31 |Y Y [N |Y thap
C18-32 Y Y [N |Y thép
Hinhop-32 |Y Y [N |Y thap
Hon hop-34 | Y Y [N |Y thip
Hon hop-48 | Y N |N [N thap
MTG-7 N N |- I[N thap

Cac vi du trén day chi nhdm muc dich minh hoa. Pham vi bao hd cta séng ché

duoc x4c dinh boi phin yéu cdu bao ho duéi day.
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YEU CAUBAO HOQ
1. Ché pham glyphosat chira mudi glyphosat, nu6c va chét hoat dong bé mit duge tao
ra tir axit C10.C17 chira mot lién két khong no thu duge tir sy chuyén vi, axit octadexen-
1,18-dioic hodc din xuit este clia chiing, va trong d6 chét hoat dong bé mit dugc tao ra
tir axit C10-C17 chira mot lién két khdng no, axit octadexen—l,i 8-dioic hodc din xuét este
ctia nd, trong do axit Cio-C17chita mot lién két khong no, axit octadexen-1,18-dioic hodc
dAn xuit este cia ching dugc tao ra tir phan (ing chuyén vi, trong do6 chét hoat dong bé
mit dugce chon tir nhom bao gém Ciohodc Ci2amin oxit, Ciohodc Ci2 quat, Cio, C12 hodc
C16 amidoamin, Cio hodic Cj2 amidoamin oxit, Cio imidazolin quat, Cio hodc Ci2
amidoamin quat, Cio, C12, hodc Cisbetain, Cisamidoamin betain, Cig diamidoamin, Cig
diamidoamin oxit, C1s diamidoamin diquat, C1g diamidoamin oxit quat, C1s diamidoamin
oxit betain, C1g diamidoamin monobetain, Ci13 diamidoamin monobetain quat, Cs este
amidoamin quat; amidoamin va dAn xuét duge oxy hda hoac dugc tao bac bbn cia chung
duoc tao ra tir dAu co hodc diu dau nanh tu chuyén vi; va amidoamin va din xuét duoc
oxy hda hodc dugc tao bac bdn cha ching dugc tao ra tir diu co hodc dau diu nanh
chuyén vi chéo, trong d6 ché phim nay gilt nguyén & trang thai dung dich trong, dong

nhét sau hai tudn & -10°C.

2. Ché phdm theo diém 1, trong d6 cht hoat dong bé mit duge chon tir nhém bao gdm
C12 amin oxit, C1o amidoamin, Cio hodc Ci2 amidoamin oxit, Cis diamidoamin, Cis
diamidoamin oxit, C1s diamidoamin monobetain, Cig diamidoamin oxit betain, Cis
diamidoamin oxit quat, Cis este amidoamin quat, amidoamin va dan xuét dugc oxy héa
hodc dugc tao bac bdn ctia ching thu duoc tir dAu co hodc diu dau nanh ty chuyén vi;
va amidoamin va dn xuit dugc oxy hoa hodic duyc tao bic bbn ctia chung thu duge tir

dAu co hoic diu dau nanh dugc chuyén vi chéo.

3. Ché phdm theo diém 2, trong d6 chit hoat d6ng bé mit duge chon tir nhém bao gdm
C12 amin oxit, C10 amidoamin va Cio hodc C12 amidoamin oxit.

4. Ché phém theo diém 2, trong d6 chét hoat dong bé mit duge chon tir nhém bao gém
Csdiamidoamin, C1g diamidoamin oxit, Cis diamidoamin monobetain, C1s diamidoamin
oxit betain, C1s diamidoamin oxit quat va Cis este amidoamin quat.

5. Ché phém theo diém 2, trong 6 chét hoat dong bé mit duge chon tir nhém bao gém

amidoamin va din xuit dugc oxy hda ctia ching thu dugc tir dau co hogc dau dau nanh
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tir chuyén vi; va amidoamin va dan xuat dugc oxy héa hodc duge tac béc bon cia ching

thu duoc tir ddu co hodc dau ddu nanh dugc chuyén vi chéo.

6. Ché phim theo diém 1, trong d6 ché phim nay chira it that 30% khéi lugng dwong

lugng axit ciia mudi glyphosat.

7. Ché phim theo diém 1, trong d6 axit Cio-C17 chira mot lién két khong no, axit

octadexen-1,18-dioic hodic din xuét este cia n c6 it nhat 1% mol trans-A° khong no.

8. Ché phim theo diém 1, trong d6 ché phim nay chira chit hoat dong bé mat v6i lugng

nim trong khoang tir 0,1% dén 15% khdi luong.

9. Ché phim theo diém 1, trong d6 ché phdm niy con chira chét hoat dong bé mit phu

trg dugc chon tir nhém bao gdm amin oxit va betain.

10. Ché"phém theo diém 1, trong d6 chét hoat dong bé mit duoc chon tir nhém bao g6m
Cioamin oxit, C1o hosic Ci2 quat. Ci2 hodc Cisamidoamin, C:oimidazolin quat, Cio hodc
Ci12 amidoamin quat, C1o, C12 hodc Cisbetain, Ci6 amidoamin betain, Cis diamidoanﬁin
diquat, Cis diamidoamin monobetain quat, amidoamin va din xuét dugc oxy hoéa hoiic
duoc tao bac bdn cta ching thu dugc tir dau co hoic dau d4u nanh tu chuyén vi; va
amidoamin va dAn xuit dugc oxy hoa hoic duge tao bic bdn cta ching thu dugc tu dau
co hodc diu dau nanh dugc chuyén vi chéo.

11. Ché phim theo diém 10, trong d6 chét hoat dong bé mit dugc chon tr nhém bao
g61n C10amin oxit, C1o hodic Ci2 quat, Ci2hodc Cisamidoamin, Cioimidazolin quat, Cio

hodc C12 amidoamin quat, Cio, C12 hodc Cie betain, va Cis amidoamin betain.

12. Ché phém theo diém 10, trong d6 chét hoat dong bé mit duoc chon tir nhém bao
gdm Cs diamidoamin diquat va Cis diamidoamin monobetain quat.

13. Ché phém theo diém 10, trong d6 chit hoat dong bé mit duge chon tir nhém bao
gém amidoamin va dan xudt dugc oxy héa hoic dugc tao bac bdn cua ching thu duoc
tir diu co hoic dau d4u nanh tu chuyén vi; va amidoamin va din xuat duge oxy héa hoiic
duoc tao bac bbn cua ching thu dugc tir dAu co hodc diu daunanh duoc chuyén vi chéo.
14. Ché phém theo didm 10, trong d6 ché phém nay chira it nhit 30% khoi lugng duong
luvong axit cua mudi glyphosat.

15. Ché phém theo diém 10, trong d6 ché phém nay chira chit hoat dong bé mit véi

luong ndm trong khoang tir 0,1% dén 15% khdi lugng.
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16. Ché phim theo diém 10, trong d6 ché phdm niy con chira chit hoat dong bé mit phu

tro dugc chon tir nhém bao gom amin oxit va betain.
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