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Linh vwe ki thuat dwoc dé cap

Sang ché dé cap dén phuong phép diéu ché L-glufosinat.

Tinh trang ky thuét clia sing ché

Glufosinat 1a thubc diét co phospho hiru co khdng chon loc (ohét tiét sinh) c¢6 hi€u
luc cao, phd rong, doc tinh thip v6i tac dung toan than nhat dinh do Hoechst phat trién
vao nhitng nam 1980. Chat nay c6 thé kiém soat co dai hai 14 mam hang nam hogc lau
nim va co dai graminae. Glufosinat ¢6 hai déng phan ddi anh (L- va D-). Hoat tinh
diét ¢ cia L-glufosinat manh gip doi so vdi hoat tinh diét ¢d cua DL-glufosinat
raxemic.

Céc phuong phap diéu ché hién nay c6 quy trinh phtrc tap va chi phi cao. Do do,

can phét trién mot phuong phap didu ché L-glufosinat vai chi phi thap.

Ban chit k§ thuét ciia sang ché
Sang ché dé cap dén phuong phap didu ché L-glufosinat (I), bao gdm céc budce

sau.

)
a) diéu ché hop chét ¢ cong thire (T1T) tir hop chit c6 cong thire (IT), va
O oM\ o
XNI\Y / \N/\\((
NH, Hoy
(n (i)
b) diéu ché L-glufosinat tir hop chét co cong thire (I1I),
trong do:
X la halogen;

Y 1a -OR | hodc -N(R2)(R3);
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mdi Ry, Ry va Rs doc 1ap la alkyl duoc thé hodc khong dugc thé c6 1-6 nguyén tir
cacbon, alkenyl dugc thé hoac khong dugc thé ¢6 1-6 nguyén tur cacbon (tét hon Ia,
alkenyl dugc thé hoac khong duogc thé co 2-6 nguyén tir cacbon), alkynyl dugc thé
hodc khong dugce thé c6 1-6 nguyén tr cacbon (t5t hon 13, alkynyl dugc thé hoac
khong dugc thé ¢6 2-6 nguyén tr cacbon), xycloalkyl dugc thé hodc khong dugc thé
c6 3-10 nguyén tir cacbon, aryl dugc thé hodc khong duoc thé c¢6 6-20 nguyén tu
cacbon, hoac heteroaryl dugc thé hodc khong dugc thé ¢6 2-10 nguyén t cacbon,
hodc -Si(R4)(Rs)(Re);

moi Ry, Rs va Rg doc 14p la alkyl duoc thé hoac khong duoc thé c¢6 1-6 nguyén tu
cacbon, hogc aryl dugc thé hoac khong dugc thé ¢6 6-20 nguyén tir cacbon; va

mdi nhom trong sb cac nhom thé cho cac nkiom alkyl, alkenyl, alkynyl, xycloalkyl,
arvl va heteroaryl doc 1ap 1a halogen, carboxyl ( -COOH). amino (-NHy), nitro (-NO2),
xyalo (-CN), alkyl ¢6 1-6 nguyén t cacbon, aryl ¢6 6-10 nguyén tu cacbon, hodc
xycloalkyl cé 3-10 nguyén tir cacbon.

Ngoai ra, budc a) trén ddy bao gdm budc ¢) sau:

diéu ché hop chit c6 cong thie (V) béng cach cho hop chat ¢6 cong thie (II)

phan mg vi hgp chit ¢6 cong thire (IV),

0
S
N i
P OR;
7 OR,
(V) (V)

trong do:

Hal 1a halogen;

X va'Y la nhu néu trén;

R7 la hydro, alkyl dugc thé hodc khong dugc thé c6 1-6 nguyén tir cacbon,
alkenyl dugc thé hodc khong dugc thé c6 1-6 nguyén tr cacbon (t5t hon 1a, alkenyl
duoc thé hodc khong duge thé co 2-6 nguvén tr cacbon), hodc alkynyl duge thé hoac
khong dugce thé c6 1-6 nguyén t cacbon (16t hion 14, alkyny! duoc thé hodc khong
duge thé ¢ 2-6 nguyén 1o cacbon), va mdi nhém thé trong s6 cac nhom thé cho céc
nhom alkyl. alkenyl va alkynyl doc 1ap la halogen, carboxyl, amino, nitro, xyalo, alkyl

¢6 1-6 nguyén t& cacbon, aryl c6 6-10 nguyén tir cacbon, hoac xycloalkyl c6 3-10
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nguyén tir cacbon.
Trong bude ¢). hop chét ¢o cong thirc (IV) co thé dugc didu ché tai chd tir hop

chét c6 cong thire (VI) va hop chit c6 cong thiic (VID), va sau do tham gia vao phan

ung,
Hal OR7
P P
7 “Hal 7 ORg
(V1) (Vi)

trong d6 Hal 12 halogen, va R7 la nhu néu trén.

Trong bude c¢), san pham c6 thé dwoc tao ra thanh cong theo trinh ty thuc hién bt
ky. Vi du, hop chat co cong thire (II) ¢ thé duoc bod sung vao hop chét co cong thirc
(IV), hoac hop chét c6 cong thire (IV) ¢ thé dugc bd sung vao hop chét co6 cong thirc
n.

Trong bude ¢), phan ng ¢o thé xay ra khi khong c6 mat dung moi hoac khi cd
mit dung mdi hitu co, va dung mdi hiru co co thé duge chon tur clobenzen.

Trong budc ¢), phan Gng c6 thé dién ra thuan loi vdi mubi (vi du, hydroclorua)
ciia hop chét ¢ cong thire (11).

Ngoai ra, budc a) trén déy bao gdm budc d) chuyén hoa hop chét co cong thire (V)
thanh hop chét c6 cong thue (IIT), sau bude ¢).

Hon nita, Y néu trén 1a -ORy, va Ri 1a metyl, etyl, propyl (vi du, n-propyl,
isopropyl), butyl (vi du, n-butyl, isobutyl hodc rert-butyl), amyl, hexyl, benzyl, phenyl
hodc naphtyl, t6t hon 1a etyl, n-propyl, isopropy! hodc n-butyl, va tét hon nira la etyl.

Hon nira, R7 trén day 1a metyl, etyl. propyl, butyl, amyl hoéc hexyl, t6t hon 1a etyl.

Ngoai ra, tron‘g budc ¢) trén day, nhiét do phan ung la nam trong khoang tir -30°C
dén 30°C. vi du, -10°C dén 20°C, -10° dén 10°C, va nhiét do duoc uu tién 1a -10°C.
Thoi gian phan g ¢6 thé 12 0,1-20 gio.

Ngoai ra, trong budc ¢) néu trén, nhiét do phan Ung la tu -30°C dén 30°C.

Ngoai ra, trong bude ¢) néu trén, ty 1& mol cua hop chit ¢6 cong thie (IT) so véi
hop chét c6 cong thire (1V) 1a 1:(0,5-10).

Ngoai ra, budc ¢) trén déy dugc thuc hién khi ¢6 mat bazo.

Ngoai ra, bazo dugc su dung trong bude ¢) trén day 1a bazo hitu co hoac amoniac.

Ngoai ra, trong budce ¢) trén day, bazo hitu co duoc chon tir nhom bao gom amin
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httu co, pyridin hodc dan xuét pyridin c6 1 to 3 nhom thé duge gan vao mot hoac nhiéu
nguyén ti cacbon trong di vong, va piperidin hoac dan xuét piperidin c6 1 dén 3 nhom
thé dugc gin vao mot hoac nhiéu nguyén tur cacbon trong di vong.

Ngoai ra, trong budc ¢) trén day, bazo hitu co dugc chon tir nhém bao gdm
trietylamin, piperidin va pyridin.

Ngoai ra, trong budc c) trén day, ty 1& mol cua hop chét c6 cong thire (1I) so véi
hop chét co cong thie (IV) 1a 1:(0,5-10). Mot lugng du nho (vi du, du 5% dén 10%)
cua hop chét ¢6 cong thire (IV) 12 ¢6 lgi cho hiéu suét cua phan ng.

Ngoai ra, budc d) néu trén bao gdm chuyén hoa hop chit c6 cong thue (V) thanh
hop chét c6 cong thire (I1T) ¢ nhiét do tir 50°C dén 150°C. Nhiét do tur 60°C dén 120°C
hodc 90°C dén 100°C duge uu tién. Thoi gian phan (ng ¢6 thé 12 0,5-40 gio.

Buée d) c6 thé duge tién hanh khi c6 mat dung mdi htru co ma 12, vi du, 1,4-
dioxan, axetonitril, 1,2-dichoetan, tetrahydrofuran, hodc clobenzen, va dung mdi hitu
co dugc wu tién la clobenzen.

Ngoai ra, budc ¢) va budc d) néu trén dugc tién hanh trong mot binh, te 1a, hop
chét trung gian c6 cong thic (V) khong duoc tach ra.

Ngoai ra, bugc b) néu trén dugc tién hanh bang cach thuy phan hop chét ¢6 cong
thire (11T khi ¢ mat chat xdc tac axit.

Ngoai ra, chét xuc tac axit 1a axit clohydric, axit axetic, hodc axit Lewis.

Ngoai ra, trong budc b) néu trén, nhiét do phan tmng la tir 20°C dén 200°C. Nhiét
d6 nim trong khoang tir 60°C dén 120°C hogc tir 90°C dén 100°C duoc uu tién.

Ngoai ra, L-glufosinat c6 gia tri lugng du chét ddng phan dbi anh (ee) 16n hon
50%.

Ngoai ra, L-glufosinat c6 gia tri ee 16n hon 90%.

Phuong phép theo sang ché thich hop dé didu ché L-glufosinat va c0 thé tao ra L-
glufosinat voi do tinh khiét quang hoc cao va hiéu suét cao.

Theo mdt vai phuong an, sang ché dé cap dén phuong phap didu ché L-glufosinat
(I), khac biét ¢ chd phuong phap nay bao gbém phan ung didu ché L-glufosinat (I) tir
hop chét ¢6 cong thue (I1D):
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(I 0

trong d6 Y 1a nhu néu trén;

¢t hon 13, phan tmg nay dugc thuc hién thong qua sy thiy phan khi c mat chét
x(ic tac axit, va chit xuc tac axit tot hon 1a axit clohydric, axit axetic, hodc axit Lewis;
va

tbt hon 13, phan g dugc thuc hién ¢ nhiét do tir 20°C dén 200°C.

Theo mdt vai phuong an, sang ché d& xuat hop chit c6 cong thire (V).

@)
Xy

HN\P/

|
OR5

(V)

trong do:

X la halogen;

Y 1a -OR; hodc -N(R2)(R3);

mdi Ry, Rs va R doc 1ap 1a alkyl duge thé hodc khong dugc thé ¢6 1-6 nguyén tr
cacbon, alkenyl duoc thé hodc khong duoc thé ¢o 1-6 nguyén tir cacbon (tét hon 1a,
alkenyl duogc thé hodc khong duge thé ¢6 2-6 nguyén tir cacbon), alkynyl dugc thé
hodc khong duoc thé co 1-6 nguyén tir cacbon (t6t hon la, alkynyl dugc thé hodc
khong dugc thé co 2-6 nguyén tir cacbon), xycloalkyl dugc thé hoic khong duge thé
¢6 3-10 nguyén tir cacbon, aryl dugc thé hodc khong dugc thé c6 6-20 nguyén tur
cacbon, hoidc heteroaryl dugc thé hoac khong dugc thé ¢6 2-10 nguyén tur cacbon,
hoidc -Si(Ra)(Rs)(Re);

mdi R4, Rs va Re doc 1ap 1a alkyl dvoc thé hoac khong dugc thé c6 1-6 nguyén tir
cacbon, hodc aryl duoc thé hodc khong dugc thé c6 6-20 nguyén tlr cacbon:

R7 1a hydro, alkyl dugc thé hodc khong duoc thé co 1-6 nguyén tu cacbon,
alkenyl duoc thé hodc khong dugc thé ¢6 1-6 nguyén tir cacbon (t5t hon 1a, alkenyl
duoc thé hoac khong dugc thé ¢6 2-6 nguyén t cacbon), hodc alkynyl dugc thé hoac

khong dugce thé c6 1-6 nguyén tr cacbon (tHt hon la, alkynyl duge thé hodc khong
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duoc thé ¢ 2-6 nguyén tir cacbon);

mdi nhom thé trong sd cic nhom thé cho cac nhom alkyl, alkenyl, alkynyl,
xycloalkyl, aryl va heteroaryl doc lap la halogen, carboxyl, amino, nitro, xyalo, alkyl
¢6 1-6 nguyén tu cacbon, aryl c¢6 6-10 nguyén tr cacbon, hodc xycloalkyl ¢6 3-10
nguyén tr cacbon; va

t6t hon 14, hop chét ¢6 cong thirc (V) duge chon tur nhém bao gom:

R L

HN . P/ HN. / HN. /
l
OEt OEt
MPA MPA-Bu ,va MPA-iPr

2

Theo mdt vai phuong an, sang ché dé xuét hop chét c6 cong thire (111),

oN
\P/\—/\\(O
/ N
H Y
()

trong do:

Y 1a -OR; hoidc -N(R2)(R3), mién 1a Y khong phai 1a -OEt;

mdi Ry, Rz va Rs doc 1ap la alkyl duge thé hoic khong duoc thé c6 1-6 nguyén tir
cacbon, alkenyl dugc thé hodc khong dugc thé c6 1-6 nguyén tur cacbon (t6t hon 13,
alkenyl duoc thé hodc khong duoc thé co 2-6 nguyén ti cacbon), alkynyl duoc thé
hoac khong dugc thé c6 1-6 nguyén tir cacbon (t6t hon 14, alkynyl dugc thé hodc
khong dugc thé c6 2-6 nguyén tir cacbon), xycloalkyl dugc thé hozc khong dugc thé
¢6 3-10 nguyén tir cacbon, aryl dugc thé hodc khong dugc thé co 6-20 nguyén tu
cacbon, hodc heteroaryl dugc thé hoac khong dugc thé ¢6 2-10 nguyén tu cacbon,
hoac -Si(Ra)(Rs)(Re);

mdi R4, Rs va Re ddc 1ap 1a alkyl dugce thé hodc khong duogc thé co 1-6 nguyén tir
cacbon, hodc aryl dugc thé hodc khong duoc thé c6 6-20 nguyén tir cacbon;

mai nhom thé trong s6 cac nhom thé cho alkyl, alkenyl, alkynyl, xycloalkyl, aryl
va heteroaryl doc 1ap 1a halogen, carboxyl, amino, nitro, xyalo, alkyl ¢6 1-6 nguyén tu
cacbon, aryl c6 6-10 nguyén tir cacbon, hoac xycloalkyl ¢6 3-10 nguyén tur cacbon; va

tdt hon 13, hop chit c6 cong thire (TIT) duge chon tu nhom bao gém:
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3 N
P R
HN HN
N ) 0

MPO-Bu 3 MPO-iPr
M5 ta chi tiét sang ché

Céc dinh nghia

Trir khi duge quy dinh theo cach khac, tAt ca cac thuat ngit khoa hoc va k¥ thuat
duoc st dung & day duge du dinh co nghia nhu thuong dugc hiéu béi nguoi ¢o hiéu
biét trung binh trong linh vuc k¥ thudt nay. Céac k¥ thuat duoc vién dan str dung ¢ day
duge du dinh 1a chi dén cac ky thuat thuong da biét trong linh vuc ky thudt nay, bao
gbm ca cac k¥ thudt cai bién dua trén cac k¥ thuft nay hodc cac ky thuat tuong duong
thay thé ma da biét dbi voi nguoi co hidu biét trung binh trong linh vuc ky thuat nay.
Mic du dugce tin rang cac thudt ngit sau s€ dé dang dugc hiéu bai ngudi co hiéu biét
trung binh trong Iinh vuc k¥ thuat nay, song cc dinh nghia sau dugc dua ra dé hiéu o
hon sang ché.

Nhu duoge st dung & day, céc thudt ngi “chira”, “bao gbém”, “gdm c6”, “c0”, hodc
“lién quan dén” ciing nhu 1a cac thudt ngtr cai bién dugc sur dung ¢ day la bao gdm
hodc két thiic mé, va khong ngoai trir cac budc phuong phap hodc cac yéu t6 khong
duogc vién dan khac.

Nhu duoc st dung & dy, thudt ngr “alkyl” dugc dinh nghia 1a hydrocacbon béo
no mach théng hodc mach nhanh. Theo mdt vai phuong an, alkyl c6 1-12, vi du, 1-6
nguyén t& cacbon. Vi du, nhu dugc st dung & day, thut ngir “alkyl co 1-6 nguyén tr
cacbon” dugc dung dé chi nhom mach thing hodc mach nhanh co 1-6 nguyén tu
cacbon (nhu metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, rert-butyl, n-
amyl, isoamyl, neoamyl, hodc n-hexyl), ma tuy y dugc thé bang mdt hodc nhiéu (vi du,
| dén 3) nhom thé thich hop nhu halogen (lac nay, nhom nay dugc dung dé chi la
“haloalkyl™) (vi du, CHoF, CHF2, CFs. CCls. CaFs, CaCls, CH2CF3, CH2Cl hodc -
CH,CH,CF3 vv.). Thuét ngit “alkyl c6 1-4 nguyén tr cacbon” dugc dung dé chi chudi
hydrocacbon béo mach thang hodc mach nhanh ¢6 1-4 nguyén tir cacbon (tuc 13, metyl,

etyl. n-propyl, isopropyl, n-butyl, isobutyl. sec-butyl hoac fert-butyl).
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Nhu duoc st dung & day, thuét ngir “alkenyl” duoc dung dé chi hydrocarbyl hoa
tri mot mach théng hodc mach nhanh chira mot hoac nhiéu lién két doi va c6 2 dén 6
nguyén tr cacbon (“Ca-¢ alkenyl”). Alkenyl! 13, vi dy, vinyl, 1-propenyl, 2-propenyl, 2-
butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4-
hexenyl, 5-hexenyl, 2-metyl-2-propenyl va 4-metyl-3-pentenyl. Khi hop chét theo
sang ché chira nhom alkenyl, thi hop chit nay c6 thé ton tai dudi dang E tinh khiét
(cung phia), dang Z tinh khiét (khac phia), hodc hdn hop bét ky cua ching.

Nhu duge st dung & ddy, thuat ngt “alkynyl” la hydrocarby! héa tri mot chura
mot hodc nhiéu lién Két ba va tdt hon 1a ¢ 2. 3, 4, 5 hodc 6 nguyén tir cacbon, vi du,
ethynyl hoac propynyl.

Jhu duoc st dung & day, thuat ngit “xycloalkyl” duoc dung dé chi vong
hydrocacbon don vong hodc da vong no (vi dy, hai vong) (vi du, dang don vong, nhu
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, xyclononyl,
hoic dang hai vong, bao gém hé vong spiro, ngung tu hodc cdu ndi (nhu
bixydo[l..1.1]pcmyl, bixyclo[2.2.1]heptyl, bixyclo[3.2.1]octyl hodc
bixyclo[5.2.0]nonyl, decahydronapthalen, vv)), ma tuy y duoc thé bang mot hodc
nhidu (vi dy, 1 dén 3) nhom thé thich hop. Xycloalkyl t6t hon 1a ¢6 3 dén 10 nguyén tu
cacbon. Vi dy, thuat ngit “Cs.s xycloalkyl” dugc dung dé chi vong hydrocacbon don
vong hodc da vong no (vi du, hai vong) c6 3 dén 6 nguyén tir cacbon tao vong (vi du,
xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl), ma tuy y dugc thé bang mot
hoac nhiéu (vi dy. | dén 3) nhom thé thich hop, vi du, xyclopropyl duge thé metyl.

Nhu duoc st dung ¢ ddy, thuat ngr “aryl” duoc dung dé chi nhom thom da vong
dang vong ngung tu hodc don vong toan cacbon ¢o hé dién tr 7 lién hop. Vi du, nhu
droc sir dung & day, thuét nglr “aryl ¢4 6-20 nguyén tir cacbon” duogc dung dé chi
nhém thom chita 6 dén 20 nguyén tir cacbon, nhu phenyl hoac naphtyl. Aryl tuy y
duoc thé bﬁng mot hodc nhiéu (nhu | dén 3) nhém thé thich hop (vi du, halogen, -OH,
-CN, -NO, va Ci. alkyl). |

Nhu dugc st dung ¢ day, thuat ngtr “heteroaryl” dugc dung (‘Ié_chi hé vong thom
mdt vong, hai vong hodc ba vong héa tri mot ¢6 5, 6, 8, 9, 10, 11, 12, 13 hodc 14
nguyén to vong, cu thé 1 1 hodc 2 hodc 3 hodc 4 hodc 5 hodc 6 hodc 9 hoac 10 nguyén

ti cachon. va ehtra it nhat mot nguyén tir khic loai (nhu O. N, hodc S). ma co thé

(o2=]
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gidng hodc khac nhau. Hon nira, trong mdi truong hop, nhém nay co thé duogc ngung
tu benzo. Cu thé 1a, heteroaryl dugc chon tir nhom bao gom thienyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
triazolyl, lhladlazolyl vy, va cac dan xudt benzo cua chung; hodc pyridinyl,
pyridazinyl, pyrlmldmyl, pyrazinyl, triazinyl, v.v., va cac din xuit benzo cta chung.

Nhu dugce st dung ¢ day, thuat ngr “halogen” dugc dinh nghia la bao gom F, Cl,
Br, hodc L.

Nhu dugc st dung ¢ day, thuat ngtr “dugc thé” ¢6 nghia 12 mot hodc nhidu (vi du,
mot, hai, ba, hodc bdn) hydro trén nguyén tu dugc chi dinh dugc thay thé c6 chon loc
tir nhém duoe chi dinh, midn 12 héa tri thong thudng clia nguyén tir dugc chi dinh
trong cac truong hop hién c6 khong duogc vuot qua, va viéc thay thé nay tao ra hop
chét 6n dinh. Viéc két hgp cac nhom thé va/hoic cac bién chi ¢6 thé dugc néu céc thay

thé nay tao ra cac hop chét 6n dinh.

Vi du thye hién sang ché

Este clohomoserin alkyl dugc st dung frong cac vi du sau co thé dugc diéu ché
bang phuong phap tuong tu v6i phuong phap duge boc 10 trong don yéu cau cap
patent Trung Quéc s6 CN110845347A. Céc tac nhan phan img con lai (vi du, MDP va
MDEP) déu san c6 trén thi truong.

Vidul
o) 0 3 o
Cle JL . Cl\/\Hj\oEt . Fl) . A
o g0 HN /P\MOH
NH; P =0 OH N,
OEt EtO
MPA MPO
(1) Diéu che MCP
_Cl
\l?/m \‘ID_,OEt ~p
cl + ot —— - Ot
MDP MDEP MCP

B4 sung dung dich chura dietyl metylphosphonit (MDEP, 68,8 g, 455,4 mmol,
0,53 duong lugng, va do tinh khiét bang 90%) trong clobenzen (300 g) vao binh day
tron trong moi trudng khi nito ¢ nhiét do -10°C, va bd sung nho giot dung dich chua

dlclo(metyl)phosphan (MDP, 54,4 g, 455,4 mmol, 0,53 duong lugng, va do tinh khiét
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bang 98%) trong clobenzen (200 g) thong qua phéu c6 ap sudt 6n dinh vai toc 4o nho
giot 1a 1 giot/gidy. Sau khi bd sung nho giot xong, tiép tuc khudy trong 10 phut, nho do
thu duge chét trung gian thir nhit MCP.

'H NMR (chét chuin ngoai D0, 43 MHz) &: 3,92-2,96 (m, 2 H), 1,31 (d, J=12,8
Hz, 3 H), 0,84 (t, J=7,0 Hz, 3 H).

(2) Biéu ché MPA

Khong can téch, bd sung nho giot dung dich chua este clohomoserin etyl (150 g,
867,5 mmol, 1,0 duong lugng, dd tinh khiét bing 96%, va gia tri ee bang 99%) va
trietylamin (107.5 g, 1041 mmol, 1,2 duong lugng, va do tinh khiét bang 98%) trong
clobenzen (500 g) vai tbc do nho giot 1a 4 giot/gidy. Sau khi bd sung nho giot xong,
tiép tuc khudy trong 30 phut, sau d6 lam 4m dén nhiét do phong va khudy trong 1 gio.
Phat hién bang GC va MS da cho thiy phan (mng cia nguyén liéu ban déu este
clohomoserin etyl da két thuc, va chit trung gian thir hai MPA duoc tao ra.

(3) Pidu ché MPO

Khong can tach, lam 4m dung dich phan Ung dén 90°C, va dé phan ung dién ra
trong 12 gio. Lam ngudi ty nhién hdn hop dén nhiét do phong, va loc véi hut. Rua
banh loc bing clobenzen (150 mL x 3), va lam bay hoi quay dich loc dé loai bo
clobenzen, nhd do thu duge MPO.

(4) Diédu ché L-glufosinat hydroclorua

~ Bb sung 100 mL axit clohydric ddm dac (36%) vao MPO, gia nhiét dén 90°C, va

dé phan tng dién ra trong 10 gio. Loai bé dung mdi bang cach bay hoi quay, bd sung
200 mL axit clohydric ddm déac (36%), va tiép tuc phan tng ¢ nhiét do 90°C trong 10
gio. MS cho thiy khong con chét trung gian. Lam ngudi tu nhién hon hop phéan ung
dén nhiét do phong va loai bo dung moi bang cach bay hoi quay. B sung 95% etanol
(300 mL) vao hdn hop, hdi luu cho dén khi san phdm tho hoa tan hoan toan, sau do
lam ngudi ty nhién va két tinh, loc va lam kho, nho do thu duogc L-glufosinat
hydroclorua (tinh thé tréng, 126,3 g L-glufosinat, hi€u suat: 80%, va 97%ee).

Dir liéu dé ma ta cAu tric cua san phém duoc thé hién dudi day:

MS (ESI): m/z [M+H]" theo tinh todn ddi vai CsH1sNO4P: 182,06; theo thuc té
phat hién: 182,1.

'H NMR (D0, 400 MHz) 8: 4,08 (t,J = 6,2 Hz, 1 H), 2,11 (dddd, J = 14,6, 11,0,
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8,7,6,0 Hz, 2 H), 1,99-1,73 (m, 2 H), 1,44 (d, I = 14,2 Hz, 3 H).
13C NMR (D20, 100MHz) 8: 171,0, 52,8, 52,6, 25.5, 24.6, 22.6,22.5,13,9, 13,0.
Vidu 2

0
0 N
? of P Q i
Cl . o~~~ — |.|||\j —_ \ﬁ;
O~ i AN OH
NH “p” OH  NH
2 | /\/\O o 2
OEt
MPA-Bu MPO-Bu

(1) biéu ché MCP
MCP duoc diéu ché bang phwong phap nhu dugce md ta trong budc (1) cua Vi du

(2) Biéu ché MPA-Bu

Khong can tach, bd sung nho giot dung dich chira este clohomoserin butyl (178,7
g, 867.5 mmol, 1,0 duong lugng, do tinh khiét bing 94%, va gia tri ee bang 99%) va
trietylamin (107,5 g, 1041 mmol, 1,2 duong lugng, va do tinh khiét bang 98%) trong
clobenzen (500 g) vao voi tdc d6 nho giot la 4 giot/gidy. Sau khi bd sung nhé giot
xong, tiép tuc khudy trong 30 phit, sau d6 lam 4m dén nhiét do phong va khudy trong
1 gio. Phat hién bang GC va MS da cho thdy phan tng cia nguyén ligu ban dau este
clohomoserin butyl da két thuc, va chat trung gian thr hai MPA-Bu dugc tao ra.

MS (ESI): m/z [M+H]" theo tinh toan ddi voi CiiH24CINO;P: 284,12; theo thuc
té phat hién: 284,1.

(3) Biéu ché MPO-Bu

Khéng can tach, 1am 4m dung dich phan tng dén 90°C, va dé phan ung dién ra
trong 12 gid. Lam ngudi tu nhién hon hop dén nhiét do phong, va loc voi hut. Rira
banh loc bang clobenzen (150 mL x 3), va lam bay hoi quay dich loc dé loai bo
clobenzen, nhdr d6 thu duge MPO-Bu.

MS (ESI): m/z [M+H]" theo tinh toan d6i véi CoHigNOsP: 220,11, theo thuc té
phat hién: 220,1.

'H NMR (400 MHz, CDCl3) 8 4,15 (dtd, J = 17.1, 11,0, 6,6 Hz, 2 H), 4,01 (d, /=
5.7 Hz, 1 H), 2,47-2,05 (m, 2 H), 1,71-1,58 (m, 4 H), 1,35 (h, J=7,4 Hz, 2 H), 1,23 (d,
J=13,5Hz 3 H). 091 (t,J=74 Hz. 3 H).

13C NMR (100 MHz, CDCls) & 169.9, 65,9, 53.1, 30.6. 28,4, 24,2, 19,1, 16,4,
13,8.
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3Ip NMR (160 MHz, CDCls) 6 37.8.

(4) Didu ché L-glufosinat hydroclorua

B sung 100 mL axit clohydric dam ddc (36%) vao MPO-Bu, gia nhiét dén 90°C,
va dé phan Gng dién ra trong 10 gio. Loai b6 dung moi bang cich bay hoi quay, bd
sung 200 mL axit clohydric dam dac (36%), va tiép tuc phan tng ¢ nhigt do 90°C
trong 10 gid. MS da chi ra la khong con chét trung gian. Lam nguoi tu nhién hon hop
phan ng dén nhiét do phong va loai bo dung moi bang cach bay hoi quay. Sau do bd
sung etanol 95% vao hon hop (300 mL), hdi luu cho dén khi san pham thd hoa tan
hoan toan, sau d6 lam ngudi tu nhién va két tinh, loc va lam kho, nho do thu dugc L-
glufosinat hydroclorua (tinh thé trang, 119,4 g L-glufosinat, hi¢u suét: 76%, va 95%
ee).

Dt li¢u dé mo ta cAu tric cua san phém dugce thé hién dudi day:

MS (ESI): m/z [M+H]" theo tinh toan ddi vai CsHisNO4P: 182,06; theo thuc té
phat hién: 182,1.

'H NMR (400 MHz, D;0) 8: 4,08 (t. J= 6,2 Hz, 1 H), 2,11 (dddd, J = 14,6, 11,0,
8,7, 6,0 Hz, 2 H), 1.99-1,73 (m, 2 H), 1,44 (d, J= 14,2 Hz, 3 H).

13C NMR (400 MHz, D>0) 8: 171.0, 52,8, 52,6, 25.5, 24.6,22,6,22,5,13.9, 13,0.

Vidu3

o 0
cl D\ \/\Klk o \\
HN /P\ OH
NH, HN. o~ OH
OEt
MPA-iPr MPO-iPr
(1) Piéu che MCP

MCP dugc dleu ché bang phuong phap nhu duge md ta trong budc (1) cia vi du

(2) Biéu ché MPA-/Pr

Khong can tach, b6 sung nho giot dung dich chua este clohomoserin isopropyl
(81,8 g, 433.8 mmol, 1,0 duong luong, do tinh khiét bing 95%, va gid tri ee bang 99%)
va trietylamin (53,8 g, 520,5 mmol, 1,2 duong lugng, va do tinh khiét bang 98%)
trong clobenzen (500 g) vao voi tbc do nho giot 1a 4 giot/gidy. Sau khi bd sung nho

giot xong, tiép tuc khudy trong 30 phat, sau do lam Am dén nhiét do phong va khudy
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trong 1 gio. Phat hién bang GC va MS da cho thdy phan tng cta nguyén li¢u ban dau
este clohomoserin isopropyl da két thuc, va chat trung gian thr hai MPA-iPr dugc tao
ra.

MS (ESI): m/z [M+H]" theo tinh toan déi voi C1oH2CINO3P: 270,10; theo thuc
té phat hién: 270,1.

(3) Bidu ché MPO-iPr

Khong can tach, 1am am dung dich phan ung dén 90°C, va dé phan tng dién ra
trong 12 git. Lam ngudi ty nhién hdn hop dén nhiét do phong, va loc voi hut. Ritra
banh loc bang clobenzen (150 mL x 3), va lam bay hoi quay dich loc dé loai bod
clobenzen, nho d6 thu duge MPO-/Pr.

MS (ESI): m/z [M+H]" theo tinh toan déi voi CsHigNO3sP: 206,09; theo thuc té
phat hi¢n: 206,1.

IH NMR (400 MHz, CDCls) § 4,99-4,90 (m, 1 H), 4,10 (ddd, J = 10,8, 7,3, 3,8 Hz,
1 H), 3,63 (d, J= 11,5 Hz, 1 H), 2,50-2,38 (m, 1 H), 2,14-2,02 (m, 1 H), 1,84 (ddd, J =
14.3,7.7, 4,7 Hz, 1 H), 1,77-1,67 (m, 4 H), 1,20-1,18 (m, 6 H).

3P NMR (160 MHz, CDCl3) 6 54,4

(4) Didu ché L-glufosinat hydroclorua

B6 sung 100 mL axit clohydric ddm déc (36%) vao MPO-iPr, gia nhiét dén 90°C,
va dé phan tng dién ra trong 10 gio. Loai bo dung mdi bang cach bay hoi quay. bo
sung 100 mL axit clohydric ddm ddc (36%), va tiép tuc phan Gmg ¢ nhiét do 90°C
trong 10 gid. MS da chi ra la khong con chét trung gian. Lam nguoi tu nhién hdn hop
phén Ung dén nhiét do phong va loai bo dung moi bang cach bay hoi quay. Sau do b
sung etanol 95% vao hdn hop (150 mL), héi luu cho dén khi san pham thd hoa tan
hoan toan, sau d6 lam ngudi tu nhién va két tinh, loc va lam khd, nho do thu dugc L-
glufosinat hydroclorua (tinh thé trang, 64.4 g L-glufosinat, hiéu sult: 82%, va 99%ee).

Ngodi cac phuong phap duge mo ta 6 day, theo phan mo ta trén day, nhiéu cai
bién khac nhau ddi voi sang ché 1a da biét déi v6i nguoi b hiéu biét trung binh trong
link vuc ky thuat nay. Cac cai bién nhu vy duoc du dinh la thude pham vi cua yéu cAu
bao ho di kem. Mdi tai lidu vién dan duge vign din & day (bao gom toan bd cac patent,
don yéu céu cdp patent, cac bai bdo, sach va cac tai liéu khéc) dugc dua vao day bang

cach vién dan toan bd.

13
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YEU CAU BAO HQ

1. Phuong phép didu ché L-glufosinat (1), khac biét & chd phuong phap nay bao

gom céc budce sau:

(n
a) didu ché hop chét c6 cong thie (IT) tir hop chét ¢6 cong thie (1), va
O
o./ 0
NH, HoY
) (D)

b) diéu ché L-glufosinat tir hop chat c6 cong thue (1),

trong do:

X la halogen;

Y 1a -OR; hodc -N(R2)(R3);

mdi Ry, Rz va Rs doc 1ap 1a alkyl duogc thé hozc khong dugc thé ¢6 1-6 nguyén tr
cacbon. alkenyl duoc thé hoac khong dugc thé ¢o 1-6 nguyén tu cacbon (tét hon 14,
alkeny! dugc thé hodc khong dugc thé co6 2-6 nguyén tu cacbon), alkynyl dugc thé
hoac khong dugc thé ¢6 1-6 nguyén tr cacbon (tot hon 1a, alkynyl dugc thé hodc
khong dugc thé c6 2-6 nguyén tir cacbon), xycloalkyl duoc thé hoac khong dugc thé
¢6 3-10 nguyén tir cacbon, aryl duge thé hodc khong dugc thé c6 6-20 nguyén tur
cacbon, hodc heteroaryl dugc thé hodac khong dugc thé ¢6 2-10 nguyén tir cacbon,
hoac -Si(R4)(Rs)(Re); _

mdi R4, Rs va R doc 1ap la alkyl duoc thé hoac khong duoc thé ¢6 1-6 nguyén tu
cacbon, hodc aryl dugc thé hoac khong duoc thé c6 6-20 nguyvén tir cacbon; va

mdi nhom thé trong sd cac nhom thé cho cac nhom alkyl, alkenyl, alkynyl,
xycloalkyl, aryl va heteroaryl doc lap la halogen, carboxyl, amino, nitro, Xyano, alkyl
¢6 1-6 nguyén tu cacbon, aryl c6 6-10 nguyén tur cacbon, hoac xycloalkyl ¢6 3-10
nguyén tur cacbon.

2. Phuong phép theo diém 1, khac biét & chd burde a) bao gdm bude ¢) sau:
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didu ché hop chit c6 cong thire (V) bang cach cho hop chét ¢ cong thuc (II)
phan {rng v6i hop chét co cong thue (IV),

(@]
X
\/\HJ\Y
hlal HN\F|>/
Pe OR5

trong do:

Hal 1a halogen;

X va Y 1a nhu néu trong diém 1;

R; 1a hydro, alkyl dugc thé hodc khong duoc thé ¢6 1-6 nguyén t cacbon,
alkenyl duoc thé hodc khong dugc thé ¢6 1-6 nguyén tir cacbon (t6t hon la, alkenyl
duoc thé hodc khong duge thé c6 2-6 nguyén tir cacbon), hodc alkynyl duoc thé hoic
khong dugc thé ¢6 1-6 nguyén tir cacbon (t6t hon la, alkynyl dugc thé hoac khong
duoc thé ¢ 2-6 nguyén tir cacbon), va mdi nhom thé trong sé cac nhom thé cho cac
nhém alkyl, alkenyl va alkynyl doc 1ap 1a halogen, carboxyl, amino, nitro, Xyano, alkyl
¢6 1-6 nguyén tir cacbon, aryl ¢6 6-10 nguyén tir cacbon, hodc xycloalkyl ¢6 3-10
nguyén tu cacbon.

3. Phuong phap theo didm 2. khac biét & chd budc a) bao gom bude d) chuyén
héa hop chit co cong thirc (V) thanh hop chét c6 cong thire (I11), sau budce ¢).

4. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 3, khac biét & chd Y
1a -OR, va Ry 1a metyl, etyl, propyl (vi du, n-propyl, isopropyl), butyl (vi du, n-butyl,
isobutyl hodc tert-butyl), amyl, hexyl. benzyl. phenyl hodc naphtyl, tot hon 1a etyl, n-
propyl. isopropy! hoac n- -butyl, va t6t hon 1a etyl.

5. Phuong phap theo diém bat ky trong s6 cac didm tir 2 dén 4, khac biét & chd Ry
la metyl, etyl, propyl butyl, amyl hodc hexyl, tdt hom 1a etyl.

6. Phuong phép theo didm bét ky trong sé cac diém tr 2 dén 5. khac biét & chd
trong budc ¢), nhiét do phan (mg la tu -30°C dén 30°C.

7. Phuong phap theo diém bat ky trong s6 cac didm tir 2 dén 6, khac bigt & chd
trong budc ¢), ty 1¢ mol cua hop chét c6 cong thire (1) so voi hop chét co cong thitc
(IV) 1a 1:(0,5-10).

8. Phuong phép theo didm bat ky trong s& cac diém tir 2 dén 7, khac biét & chd
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buéce ¢) duge tién hanh khi c6 mét bazo.

9. Phuong phép theo diém 8. khac biét & chd bazo duge sir dung trong budc ¢) la
bazo hitu co hodc amoniac.

10. Phuong phép theo diém 9, khac biét & chd trong budc c), bazo hitu co dugce
chon tir nhom bao gdm amin hitu co, pyridin hodc dan xuét pyridin ¢ 1 dén 3 nhom
thé duoc gin véi mot hodc nhidu nguyén tir cacbon trong di vong, va piperidin hodc
dan xuét piperidin 9(’) 1 dén 3 nhém thé duge gin voi mot hodc nhiéu nguyén tu
cacbon trong di vong.

11. Phuong phap theo diém 10, khac biét & chd bazo hiru co duge chon tir nhom
bao gbém trietylamin, piperidin, va pyridin.

12. Phuong php theo diém bAt ky trong s6 céc diém tir 3 dén 11, khéc biét & chd
trong buoc d), hop chét ¢6 cong thuc (V) duge chuyén hoa thanh hop chét co cong
thire (111) & nhiét do ném trong khoang tir 50°C dén 150°C.

13. Phuong phap theo diém bét ky trong s céc diém tir 3 dén 12, khac biét & chd
bude ¢) va bude d) duge thyc hién trong mot binh.

14. Phuong phéap theo diém bat ky trong s cac diém tir 1 dén 13, khac biét & chd
bude b) duge tién hanh bing céch thiy phan hop chét c6 cong thie (1IT) khi c6 mat
chét xc tac axit.

15. Phuong phép theo diém 14, khac biét & chd chat xiic tc axit 1a axit clohydric,
axit axetic, hodc axit Lewis.

16. Phuong phap theo diém bt ky trong s cac diém tir 1 dén 15, khac biét & chd
trong budc b), nhiét do phan tmg 1a tir 20°C dén 200°C, t6t hon 1a tir 60°C dén 120°C
hoic tir 90°C dén 100°C.

17. Phuong phép theo diém bat ky trong s cac diém tir 1 dén 16, khac biét & chd
L-glufosinat c6 gia tri lugng du chét dong phan dbi anh (ee) 1a 16n hon 50%.

18. Phuong phéap theo didm 17, khéc biét & chd L-glufosinat c6 gia tri ee 1a 1on
hon 90%.

19. Phuong phap diéu ché L-glufosinat (I). khac biét ¢ chd phuong phap nay bao

gdm phan ung diéu ché L-glufosinat (I) tir hop chét c6 cong thace (111):
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() 0

trong do6 Y 1a nhu duge néu trong diém 1;

t6t hon 14, phan (mg nay dugc thue hién thong qua qua trinh thuy phéan khi c6 mat
chét xuc tac axit, va chét xuc tac axit la tét hon 1a axit clohydric, axit axetic, hodc axit
Lewis; va

tbt hon 13, phan (mg dugc tién hanh & nhiét do tir 20°C dén 200°C.

20. Hop chét, trong do:

hop chét nay co cong thuc (V),

Y
HN. .~

ORy
(V)

trong do:

X la halogen;

Y 1a -OR; hodc -N(R2)(R3);

mdi Ri, Rz va R; doc 14p 1a alkyl duge thé hoac khong duoc thé c6 1-6 nguyén tir
cacbon, alkenyl dugc thé hoac khong dugc thé ¢6 1-6 nguyén tr cacbon (tét hon 1a,
alkenyl dwoc thé hodc khong duge thé ¢6 2-6 nguyén t cacbon), alkynyl duge thé
hoac khong dugc thé c6 1-6 nguyén tir cacbon (t6t hon la, alkynyl dugc thé hodc
khong dugc thé ¢o 2-6 nguyén tu cacbon), xycloalkyl dugc thé hoac khong dugc thé
¢6 3-10 nguyén tir cacbon, aryl dugc thé hodac khong duoc thé c6 6-20 nguyén tir
cacbon, hoidc heteroaryl dugc thé hodac khong duoc thé c6 2-10 nguyén tr cacbon,
hodc -Si(R4)(Rs)(Re): _

mdi R4, Rs va R doc 1ap 1a alkyl duge thé hodc khong dugc thé ¢6 1-6 nguyén tu
cacbon, hodc aryl dugc thé hoac khong dugc thé ¢6 6-20 nguyén tir cacbon;

R» la hydro, alkyl duoc thé hodc khong duoc thé co 1-6 nguyén tir cacbon,
alkenyl dwoc thé hoic khong dugc thé co 1-6 nguyén tir cacbon (t6t hon la, alkenyl

duogc thé hoac khong duoc thé co 2-6 nguyén tir cacbon), hodc alkynyl dugc thé hodc
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khong duoc thé c6 1-6 nguyén tir cacbon (t6t hon 1a, alkynyl dugc thé hodc khong
duge thé ¢ 2-6 nguyén tir cacbon);

mdi nhém thé trong sd cac nhom thé cho cac nhém alkyl, alkenyl, alkynyl,
xycloalkyl, aryl va heteroaryl doc lap la halogen, carboxyl, amino, nitro, xyano, alkyl
¢6 1-6 nguyén tir cacbon, aryl co 6-10 nguyén tu cacbon, hoidc xycloalkyl ¢6 3-10
nguyén tir cacbon; va

t6t hon 14, hop chét ¢6 cong thic (V) duoc chon tir nhom bao gém:

Cl

HN . P/ HN / HN . /
OFEt OEt OEt
MPA MPA-Bu va MPA-iPr

9

Theo cach khac, hop chéit nay c6 cong thirc (I1D),

()

trong do:

Y 14 -OR| hoic -N(R2)(R3), mién 1a Y khong phai la -OEt;

mdi Ry, Ry va R; doc 1ap 1a alkyl duoc thé hoac khong dugc thé ¢6 1-6 nguyén tu
cacbon, alkenyl dugc thé hoac khong duoc thé co 1-6 nguyén tir cacbon (t6t hon 1a,
alkenyl dugc thé hodc khong dugce thé ¢6 2-6 nguyén t&r cacbon), alkynyl dugc thé
hodc khong dugc thé c6 1-6 nguyén tur cacbon (tbt hon 1a, alkynyl duoc thé hodc
khong duoc thé ¢6 2-6 nguyén tir cacbon), xycloalkyl duoc thé hozc khong dugc thé
c6 3-10 nguyén tir cacbon, aryl dugc thé hodc khong duoc thé co 6-20 nguyén tir
cacbon, hodc heteroaryl dugc thé hoac khong dugc thé c6 2-10 nguyén t cacbon,
hodc -Si(R4)(Rs)(Re);

mdi R4, Rs va R doc 1ap 1a alkyl duoce thé hodc khong dugc thé co 1-6 nguyén tir
cacbon, hodc aryl duoc thé hoac khong duoc thé ¢6 6-20 nguyén tir cacbon;

mdi nhom thé trong sé cac nhom thé cho cac nhom alkyl, alkenyl, alkynyl,
xycloalkyl, aryl va heteroaryl doc lap la halogen, carboxyl, amino, nitro, Xyano, alkyl

¢6 1-6 nguyén ti cacbon, aryl c6 6-10 nguyén tir cacbon, hodc xycloalkyl ¢6 3-10
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nguyén tir cacbon; va

t6t hon 13, hop chét ¢6 cong thire (III) duge chon tir nhém bao gom:

\|Ol \9
PN "
HN HN

//\/\O =0 >\O =0
MPO-Bu 3 MPO-iPr.
21. Phuong phép diéu ché hop chét c6 cong thie (I1I), khac biét ¢ chd hop chét

¢6 cong thire (I11T) duge diéu ché tir hop chét co cong thie (ID),

O
| O o
X\/\‘/J\Y /PQ\/(
NH, H Y
n ()
trong do:
X la halogen;

Y 1a -OR1 hodc -N(R2)(R3);

mdi Ri, Ry va R; doc 1ap la alkyl duge thé hodc khong dugc thé c6 1-6 nguyén tur
cacbon, alkenyl duoc thé hodc khong dugc thé c6 1-6 nguyén tir cacbon (t6t hon 1a,
alkenyl dugc thé hoic khong duoc thé c6 2-6 nguyén tr cacbon), alkynyl duogc thé
hoac khong duoc thé c¢6 1-6 nguyén tir cacbon (t6t hon la, alkynyl dugc thé hodc
khong dugc thé ¢o 2-6 nguyén tu cacbon), xycloalkyl dugc thé hoac khong dugc thé
c6 3-10 nguyén tir cacbon, aryl dugc thé hozc khong dugc thé ¢6 6-20 nguyén tir
cacbon, hodc heteroaryl dugc thé hodc khong dugc thé ¢o6 2-10 nguyén tr cacbon,
hodc -Si(R4){Rs)(Re);

mdi Ry, Rs va Re doc 1ap 1a alkyl dugc thé hoic khong duoc thé co 1-6 nguyén tu
cacbon, hoac aryl duoc thé hodc khong dugc thé c6 6-20 nguyén tir cacbon; va

mdi nhém thé trong s6 cac nhom thé cho cac nhom alkyl, alkenyl, alkynyl,
xycloalkyl, aryl va heteroaryl doc 1ap la halogen, carboxyl, amino, nitro, Xyano, alkyl
¢6 1-6 nguyén tir cacbon, aryl c6 6-10 nguyén tur cacbon, hodc xycloalkyl ¢6 3-10
nguyén 1 cacbon.

22. Phuong phép theo didm 21, khac biét & chd phuong phap nay bao gdm diéu

ché hop chat c6 cong thice (V) bang cach cho hop chit c6 cong thac (IT) phan ing voi
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hop chét ¢6 cong thuc (IV),

0
XAy
Hal HN. '?/
/P\OR7 OR;
(IV) V)

trong do:

Hal la halogen;

X va Y la nhu néu trong diém 21;

R7 1a hydro, alkyl dugc thé hodc khong duogc thé c6 1-6 nguyén tu cacbon,
alkeny! duogc thé hodc khong dugc thé ¢6 1-6 ﬁguyén tir cacbon (t6t hon 13, alkenyl
duoc thé hodc khéng duoc thé c6 2-6 nguyén tir cacbon), hodc alkynyl duoc thé hoac
khong dugc thé c¢6 1-6 nguyén tr cacbon (tdt hon 1a, alkynyl dugc thé hoac khong
duge thé c6 2-6 nguyén tir cacbon), va mdi nhom thé trong sé cac nhom thé cho céc
nhom alkyl, alkenyl va alkynyl doc 1&p la halogen, carboxyl, amino, nitro, xyano, alkyl
¢6 1-6 nguyén tir cacbon, aryl c6 6-10 nguyén t cacbon, hoidc xycloalkyl c6 3-10
nguyén tir cacbon.

23. Phuong phép theo didm 22. khéc biét & chd phuong phap nay bao gbém budc
chuyén hoa hop chit ¢6 cong thire (V) thanh hop chat co cong thire (II), sau khi hop

chét ¢ cong thire (V) duoc didu ché.
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