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TOM TAT

Deep eutectic solvent (DESs) dwoc diéu ché tir
ZnCly va ethylene glycol dwoc nghién ciru qua phdn
ung alkyl hoa Friedel-Crafts cia benzyl bromide voi
cdc dan xudt ciia benzene ¢ 120 °C khdng dung moi
trong diéu kién chiéu xa vi séng. Phan vmg cho hiéu
sudt cao, diéu kién phan ung ém diu, do chon loc

dong phén cao, thoi gian phdn iing ngdn. Hon nita,
xiic tde dwoc thu héi hau nhw hoan todn va tdi sir
dung véi hoat tinh xiic tic giam di khéng ding ké.
Trong tuwong lai, phwong phdp nay c6 thé dp dung
thuee té thay cho cdc phwong phdp alkyl héa Friedel-
Crafts truyén thong.

Tir khéa: alkyl héa Friedel-Crafts, ZnCl, /ethylene glycol, vi song, benzyl bromide

MO DAU

Phan tng alkyl hoa Friedel-Crafts cua cac hop
chat thom 1a mot phan tng quan trong trong tong hop
céc hop chit thom, ketone thom, cac chit trung gian
c6 gié tri trong tong hop cac hop chit cé hoat tinh
sinh hoc cao, dugc tng dung trong ndng nghiép, chat
diét vi sinh vat, huong liéu, nudc hoa...[1,2]. Cac xuc
tac acid Lewis truyén théng nhu AICls, FeCls va
ZnCl; [3,4], ciing nhu cac acid Bronsted nhu H2SOs,
HF hay HF*SbFs va HSO3F+SbFs [5] da dugc nghién
ctu str dung. Céc xuc tac nay thudng co nhuoc diém
1a cho céc chét thai khdng than thién véi moéi trudng,
cling nhu cac van dé stic khoe va an toan ddi vai con
ngudi. Khéc vai céc xdc tac acid Lewis truyén théng,

hé xtc tac [ZnCly/ethylene glycol] cho hiéu suét cao,
diéu kién phan tmg don gian, xdc tac ¢ thé thu hoi
duoc, khéng gay hai cho moéi truong [6,7]. Muc tiéu
cua bai bao nay la thuc hién phan tng alkyl héa cac
hop chét thom véi tac chat 12 benzyl bromide xuc tac
boi [ZnCly/ethylene glycol] trong didu kién héa hoc
xanh. Nghién ctu phan ¢ng alkyl hoa trén chat nén Ia
cac dan xuat ctia benzene dé so sanh kha niang xuc tac
cua DES. Cac phan (ng nghién ciru dugc thuc hién
trong 10 vi séng chuyén dung Discover (CEM). San
pham tao thanh thong thudng thi do chon loc ddng
phén para va ortho tuong duong nhau.

Phuong trinh phan ung alkyl hoa Friedel-Crafts cua toluene vai tac chat benzyl bromide xuc tac boi

ZnCly/ethylene glycol

ZnClzlethylene glycol

56

MW, 40W, 120 oC

CH,

para ortho
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VAT LIEU VA PHUONG PHAP

Benzyl bromide dwoc mua tir Merck; hop chat
huong phuong, ZnCl,, ethylene glycol dugc mua tu
Sigma-Aldrich c6 d6 tinh khiét cao. Dung moi diethyl
ether tir Chemsol va Na»SO4, NaHCO; cua Xilong.

Can dién ti Sartorius GP-1503P dé can chinh xac
khéi lugng cac chat phan tng. Sy chiéu xa vi song
dugc thuc hién trong 10 vi séng chuyén dung
Discover (CEM), may cd quay chan khdng Heidolph
Laborora 4001, méy sac ky khi Hewlett Packard 5890
Series 11 véi cot mao quan HP 5MS: 30 m x 320 pum x
0,25 pum, dau do FID, nhiét do phan bom mau la
250 °C va dau do la 300 °C, téc do cuia khi mang N,
la 1mL/phat, chuong trinh nhiét (15 °C/phat): tir 50
°C (1 phat) 1&n 280 °C (5 phat). Cau tric hda hoc cua
san phim duoc xac dinh bang may GC-MS Agilent:
GC: 7890A — MS: 5975C.

Qui trinh thyc hién phan tng, phan tng dugc
thuc hién trong may vi séng chuyén dung véi hé xac
tdc ZnCly/ethylene glycol.

Piéu ché DESs ZnCly/ethylene glycol: can 5
mmol ZnCl3, 20 mmol ethylene glycol, phan tng trén
may khudy tir c6 gia nhiét 100 °C, tao thanh hdn hop
ddng nhat & thé long [ZnClu/ethylene glycol] (DESs).
Sau d6 dé ngudi DESs dén nhiét do phong. Tién hanh
tinh ché DESs bang diethyl ether (10 x 5 mL).

biéu ché cac DESs khéac trong Bang 1: can 5
mmol ZnCl; va 20 mmol acetamid (Bang 1, Stt 1),
can 5 mmol ZnCl, va 15 mmol ure (Bang 1, Stt 3),
can 5 mmol ZnCl; va 20 mmol glycerol (Bang 1, Stt
4), can 5 mmol ZnCl; va 15 mmol ChCI (Bang 1, Stt
5), cac hop chét dugc cho vao binh cau phan (ing theo

ting cdp (nhu trong Bang 1). Phan tng trén may
khuay tir c6 gia nhiét 100 °C, tao thanh hdn hgp dong
nhat ¢ thé long (DESs). Sau d6 dé ngudi DESs dén
nhiét do phong. Tién hanh tinh ché DESs bang
diethyl ether (10 x 5 mL).

Alkyl hoa Friedel-Crafts: cho vao 6ng nghiém vi
s6ng chuyén ding mot hdn hop gom m;y (g) chat nén,
m; (g) tAc chat, m3 (g) DESs. Cho hdn hop phan tng
vao 16 vi song, diéu chinh cong suat, nhiét d6 va thoi
gian thich hop. Sau khi phan tng két thic, & ngudi
dén nhiét do phong, lay 6ng nghiém ra khoi 16 va tién
hanh ly trich san pham. Sau khi phan tung két thuc, dé
ngudi dén nhiét do phong, 1y éng nghiém ra khoi 10
va tién hanh ly trich san pham bang diethyl ether
(3x10 mL). L6p htru co dugc ria voi dung dich
NaHCO; b&o hoa va rua lai véi nuéc. Hon hop san
pham duoc 1am khan véi Na;SO4 va ¢ quay thu hoi
dung méi. Phan xuc tac khéng tan trong diethyl ether
dugc giir lai dé lam phan ung khao séat kha ning thu
hdi cua xdc tac. Hiéu suit cua phan ung dugc Xac
dinh bang % GC theo phuong phap noi chuan va khoi
lwong can. Tién hanh sic ky cot thu san pham tinh
khiét, san pham dugc dinh danh biang GC-MS.

KET QUA VA THAO LUAN

Khao s&t anh huong cac loai DESs, ban dau, st
dung 1 mmol benzyl bromide va 2 mmol toluene [8],
¢b dinh lugng DESs [ZnCl,/ethylene glycol] 1a 10 %
khdi lugng tac chat, thyc hién phan (ng trong may vi
s6ng voi diéu kién ¢ 120 °C va trong 20 pht, tién
hanh 1am thi nghiém véi mot sb loai DESs khac nhau
Véi ti 16 mol 12 10% so véi tac chat. Thu duoc két qua
nhu trinh bay Bang 1 va 2.

Bing 1. Khao sat dnh huéng ctia mdt s6 loai xtc tic DESs (10% mmol)

Stt DESs Hiéu suat
(%)
1 ZnClo/acetamid 70
2 ZnCl2/ethylene glycol 95
3 ZnCla/ure 80
4 ZnClz/glycerol 75
5 ZnCl,/ChCl 80
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Bang 2. Khao sat anh hudng cua ti 1€ xuc tac, thoi gian ctia phan tng ¢ nhiét 46 120 °C

Sit Ti léa thgri] Egti)an Do cm&in hoab
1 1:2:5% mmol 5 92
2 1:2:5% mmol 10 96
3 1:2:5% mmol 15 98
4 1:2:5% mmol 25 93
5 1:2:5% mmol 30 90
6 1:2:10% mmol 3 93
7 1:2:10% mmol 5 95
8 1:2:10% mmol 15 98
9 1:2:10% mmol 20 100
10 1:2:10% mmol 5 90
11 1:2:15% mmol 10 95
12 1:2:15% mmol 15 98
13 1:2:15% mmol 20 92
14 1:2:15% mmol 25 96
15 1:2:15% mmol 30 95

2 Chét nén:tac chét:xuc tac

b Po chuyén hoa GC

XUc tdc DESs ZnCl,/ethylene glycol cho hiéu 1:22, lwong xuc tac t6i wu 1a 10% mmol

Suit phan tmg cao hon trong truong hop sir dung xdc
tac di thé va rat ngin thoi gian phan tng [8]. Trong
khi d6, DESs ZnCly/acetamide cho hiéu suét thp
nhat (Bang 1, Stt 1), diéu kién ti 1¢ gitra chat nén va
tac chat theo ti 1¢ 2:1.

Diéu kién tot nhat cho phan ung alkyl toluene véi
tac chat benzyl bromide 1a chiéu vi séng trong 20
phat ¢ 120 °C, ti 1é mol benzyl bromide:toluene la

[ZnCly/ethylene glycol] (Bang 2, Stt 9). Sau khi tién
hanh t6i vu hoa nhiét do, thoi gian va cac diéu kién
phan tmg khéac thu duge do chuyén hoa tuyét ddi 1a
100 % va khong c6 san pham phu nao khac tao ra. Tir
két qua khao sat trén, ching toi tién hanh phan tng
alkyl héa st dung hé xuc tac [ZnCl,/ethylene glycol]
trén mot s chat nén, thu dugc két qua nhu trong
Bang 3.

Bang 3. Khao sat phan tung alkyl hoa mét dan xuét benzene trong hé xuc tac [ZnCla/ethylene glycol] chiéu xa vi song 120 °C,

20 phat
C . Do chuyé
stt Chét nén San pham o cauyen D6 chon loc
hoa (%)
1 @ 86 100
CH,
CH,
5 O O 08 0-/p-=51/49
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OCH,
OCH;,

3 O O 100 0-/p-=40/60

1on [gTa| -] =

5 O O 94 90/10?

210 % san pham phu la 2-benzyl-1,3-dimethylbenzene

Benzene khong mang nhom thé ting hoat nén
cho do chuyén hoéa thip nhat. Anisol c¢6 nhém
methoxy lam tang hoat trén vong benzene, t4c nhén
benzyl bromide dé dang tac kich vao vong nén hiéu
sut phan (g ting 1én, dong thoi phan &ng cho 2 san
phdm ddng phan ortho va para, ddng phan para
chiém % cao hon (60 %). Toluene ciing c6 nhom
methyl 1am tang hoat vong benzene nhung khong 16n
bing nhém methoxy nén d6 chuyén héa khong cao
nhu véi truong hgp anisol. Pang chu y, trong khi
truong hop cita 9H-fluorene kich thuéc vong lon
nhung lai khdng géy can tré cho nhom benzyl tac
kich vao nén hiéu suat & day 1a 96 % va khong tao
thanh bat ky san phim phu nao. Truong hop m-
xylene ciing cho do chuyén héa cao do c6 2 nhom

methyl ting hoat, san pham chinh tao ra vai ti 1¢ 1on
trong d6 chi ¢6 10 % san pham thé vao vi tri giira 2
nhom methyl.

Sau phan ung, xuc tac dugc tién hanh thu hdi va
tai st dung 5 lan véi hoat tinh xuc tac giam di khong
dang ké (Bang 4). Qua trinh thu hdi xuc tac dwoc thyc
hién dé& dang sau phan ung do xuc tac ZnCly/ethylene
glycol khdng tan trong dung mdi diethyl ether nén
sau khi san pham dugc ly trich ra khoi ng nghiém vi
séng, xUc tac van con trong 6ng lam bay hoi dung
mdi dudi &p suat kém trong 3 h, sau d6 tién hanh tai
st dung xGc tac. Hiéu suit thu hdi ZnClu/ethylene
glycol cao khoang trén 90 %.

Bing 4. Thu hdi hé xac tac [ZnCl/ethylene glycol] trong phén tng alkyl hoa benzylbromide

Lan

Hiéu suat (%)

O WN P

100
100
97
98
95

KET LUAN

Phan tng alkyl hoa Friedel-Crafts mot s6 hop
chat thom sir dung tac chit benzyl bromide trong hé
xic tac [ZnCla/ethylene glycol] cho hiéu suit cao
trong thoi gian ngan. Bong thoi phan ung xay ra tét
(120 °C) va trong thoi gian ngan (20 phat), nhiét do
cao hay thoi gian phan tng kéo dai lam tang san

pham phu khong mong muén. DES tao thanh gita
ethylene glycol va ZnCl, c6 hoat tinh xic t&c manh
hon so voi DES khéc. Véi nhitng két qua nghién cau
trong bai bao nay, ching tdi mong mudn gép phan
kham phé cac huéng xdc tdc méi dé thuc hién phan
ung benzyl hoa noi riéng va alkyl hoéa noi chung dat
hiéu qua cao hon, than thién vi moi truong hon.
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Friedel-Crafts alkylation of aromatic
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ABSTRACT

Deep eutectic solvent ZnCly/ethylene glycol
synthesized from ethylene glycol and zinc chloride
was investigated for the Friedel-Crafts alkylation of
benzene derivatives with benzyl bromide at 120 °C
under solvent-free microwave irradiation. The
reaction was carried out under mild condition with

high conversion, high regioselectivity, and short
reaction time. Moreover, the catalyst can be
recovered and reused without significant loss of the
catalytic activity. This method can be applied on
industrial processes in the future.

Keywords: Friedel-Crafts alkylation reaction, ZnCl,/ethylene glycol, microwave, benzyl bromide
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