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TOM TAT

DES (deep eutectic solvents)
[CholineCI][ZNnCl2]s, duwoc tao thanh tir choline
chloride va zinc chloride (ZnCly), véi nhitng wu
diém virot bdc nhw dé dang diéu ché bang phuwong
phap dun khudy tir, xiic tdc hiéu qua cho phan ng
acyl hoa cac alcohol bédc 2 va anhydride acid véi
quy trinh thuc hién phan vng don gian duoi sy
kich hoat bang phweong phép siéu égm cho hiéu sudt

cao. Phan wng dwoc thuc hién trén 6 alcohol bdc
hai khdc nhau trong thoi gian 5 phut ¢ nhiét do
phong, hiéu sudt san pham thu digc rdt cao (88 —
96%). Cdc san pham dwoc xdc dinh cdu triic bang
phé cong hiong tir hat nhdn va GC-MS. X(c tac
V6i gid thanh ré, dé dang si dung, diéu kién phan
img don gian. XUc tdc sau khi sir dung c6 thé dé
dang thu hoi va tai sir dung gidp giam thiéu anh
hieong dén méi trieong.

Tur khoa: acyl hda, [CholineCI][ZnCl;]s, alcohol bdc 2, anhydride acid, siéu am

MO PAU

Phan tng acyl héa cua alcohol véi tac chat
anhydride acid dong mat vai trd quan trong trong
viéc tdng hop ra cac hop chat hitu co ¢6 hoat tinh
sinh hoc va duoc ng dung trong linh vuc san xuat
dwoc pham [1-3]. Véi nhing xtc tac thong thudng
c6 tinh acid hay base chi cho hiéu suét cao déi voi
cac alcohol bac 1 [4-6]. Mic du, ¢6 nhiéu phuong
phép thyc hién phan ng acyl héa véi hiéu suat
cao, chi phi thip va la xuc tac xanh dap tng nhitng
yéu cau cua phan ¢ng acyl hda alcohol bac 2. Cho
dén ngay nay, 4-(dimethylamino)pyridine
(DMAP) duoc sir dung nhu 1a mot xuc tac base
hiéu qua cho phan tng acyl hoa cac alcohol [7,8].
Ngoai ra, phan ting acyl hoa alcohol ciing dugc dé
dang thuc hién khi sir dung xac tac la céc triflate
kim loai: scandium triflate [9], trimethylsilyl
triflate [10], indium triflate [11], bismuth triflate
[12]. Tuy nhién, khi st dung nhiing loai xUc t&c
trén, can sir dung 3 — 5 dwong lugng anhydride

acid trong dung méi hiru co nhu: dichloromethane,
THF, hoac acetonitrile.

Véi nhitng nghién ctu vé DES (deep eutectic
solvents) trong hai thap ky qua, da c6 hang nghin
bai béo, cong trinh nghién ciru dugc cong bd vé
tinh tng dung cta né trong cac linh vuc cong nghé
ky thuat, cong nghiép [13], ... Cung v&i su phat
trién cua hoa hoc xanh va héa hoc bén viing lam
tién dé cho su ra doi cua cac loai xUc tac than thién
véi méi treong va hiéu qua. DES dugc tao thanh
tr hai hay ba thanh phan tao thanh hdn hop
eutectic véi nhiét @6 ndng chay thap hon nhiing
hop chat thanh phan, DES dugc nghién ciu lan
déu tién vao nam 2001 bai nhém nghién ciu cua
Abbott [14]. Cho dén ngay nay, DES dugc st dung
nhu 1a mot loai xdc tac hiéu qua cho nhiéu phan
g hiru co khac nhau bao gdm cac phan tng tao
ndi C-C, C-O hay C-N [15]. Quy trinh diéu ché
DES duoc thyc hién dé dang, tao ra xdc tac c6 hoat
tinh cao va bén trong méi truong phan tmg, hon
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thé nira, loai xuc tac nay dé dang dugc thu hoi va
tai sir dung nhiéu lan ma hoat tinh giam khong
dang ké. Chinh vi vay, DES dugc xem nhu 12 loai
xUc tac, dung méi thuén tién cho cac nganh céng
nghiép tng dung [16].

O

0
R-OH + \)J\ )K/ [CholineC1][ZnCl,]5, 35% mol

Trong nghién ciru nay, ching toi khao sat
phan ung acyl hoa cua cac alcohol bac 2 véi
[CholineCl][ZnCl;]s dugc xem nhu vira la x{c tac
vira la dung méi cho phan ng.

Phuong trinh phan ung:

siéu am, 5 phut

VAT LIEU VA PHUONG PHAP
Hoa chat

Anhydride acetic, anhydride propionic,
anhydride butyric, anhydride benzoic, 2-hexanol,
1-phenylethanol, diphenylmethanol, menthol va

isoborneol cua Sigma-Aldrich c6 dé tinh khiét rat
cao.

Ethyl acetate, diethyl ether, Na;SO4, NaHCO3
cua Trung Qudc.

Dung cu, thiét bj

Can dién t Sartorius GP-1503P; may cb quay
chén khéng Heidolph Laborora 4001; 16 vi séng
chuyén dung Discover CEM; may sic ky khi
Agilent 5890 Series Il: cot mao quan: DB-5:30m
x 320 pum x 0,25 pm, dau do: FID; Nhiét 6 phan
bom mau 13 250 °C va dau do 1a 300 °C, téc do ciia
khi mang N2: 1 mL/phut, chuong trinh nhiét 50 °C
(1 phit) "%980 oc (5 phit): méy GC-MS
Agilent: GC: 7890A — MS: 5975C. Cot: DB-5MS;

phé NMR dugc do trong dung méi CDCls trén
may Bruker 500MHz véi chat chuan TMS.

Quy trinh thuc hién phan @ng téng quat

0]
R~OJV + C,H;COOH

Cho hdn hop phan ng vao éng siéu &m gdom
1-phenylethanol (122 mg, 1,0 mmol), anhydride
propionic (136 mg, 1,05 mmol) va
[CholineCl][ZnCl;]s (191 mg, 0,35 mmol), phan
ung duogc thyc hién trong thoi gian 5 pht.

Co lap san phim

Sau khi thuc hién xong phan ung, hdn hop
duoc ly trich véi diethyl ether (10 x 5 mL), sau do,
trung hoa vé6i dung dich NaHCOs3 (2 x 20 mL) va
duoc lam sach lai v6i nuéc (10 mL). Dung dich
san pham va chit nén con du & trong I6p dung moi
hitu co va phan nuéc chia xic tac. Hon hop san
phim duoc lam khan véi Na;SO4. Sau khi 1am
khan hdn hop dugc ¢d quay thu hdi dung mdi. San
phim duoc dinh danh bing GC-MS va H, 3C
NMR.

KET QUA VA THAO LUAN

Khio sat &nh hwéng ciia cac loai xic tac khac
nhau

Dau tién, ching tdi ¢é dinh ti 1é giita alcohol
va anhydride propionic theo ti I¢ 1:1 cho céac khao
st trong phan (g acyl hoa 1-phenylethanol, khdi
lugng xuc tac st dung la 35% mol. Phan ting duoc
kich hoat bang phwong phap siéu am trong thoi
gian 5 phat.

Phéan ung dugc thuc hién theo phuong trinh

OH \)J\ )]\/ xuc tac (35 %mol)

Siéu am, 5 phut

Ssau:
o}
O)J\/
+ C,HsCOOH
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Bang 1. Khao sat anh huéng cua cac loai xUc tac
khac nhau (sur dung 35% mol xUc tac)

L Hiéu suat?
Stt Xuc tac %)
1 [Urea]7[ZnCl2]2 10
2 [CholineCI][ZnCl:]s 96
3 [CholineClI][Urea]2 0
4 [CholineCl][Malonic] 0
5 ZnCl; 90
6 H2S04 0
7 Khong xtc tac 0

a: Hiéu suat co ldp.

Két qua khao sét trong Bang 1, khi thuc hién
phan tng acyl héa 1-phenylethanol véi tac chat
anhydride propionic sir dung xic tac Ia
[CholineCI][ZnCl,]z cho hiéu suét cao hon so vdi
cac loai xuc tac con lai. Tuy nhién, khi sir dung
ZnCl, lam xuc tac cho phan ung ciing thu dugc
hiéu xuit tuong ddi cao so voi st dung
[CholineCl][ZnCl;]s. Tuy nhién, su dung ZnCl,
lam x(c tac khdng thé thu hoi va tai sir dung. Viéc
kich hoat bang phwong phép siéu 4m trong 5 phit,
ti 1€ mol 1-phenylethanol : anhydride acetic 1a 1:1
thu duoc san pham ester 1a 90 %. Vi vay, ching
t6i chon [CholineCI][ZnCl.]s lam xUc tac cho cac
khao sat tiép theo.

Khio sat diéu kién phin ting

V6i két qua thu dugc & trén, ching toi tiép tuc
tién hanh khao sat sy anh huong cua thoi gian thuc
hién phan tng acyl héa 1-phenylethanol véi tac
chat anhydride.

Bang 2. Khao sat anh huéng cua thoi gian thuc
hién phan ung.

Stt Thai gian (phut) Hiéu suat? (%)
1 1 74
2 3 79
3 5 96
4 7 97
5 10 97
6 15 93
7 20 92

a: Hiéu suat c6 ldp.
Dua vao két qua thu duoc & Bang 2, chdng toi
nhan thay hiéu suit phan &ng phu thudc khé nhiéu

vao thoi gian kich hoat phan &ng bang bon siéu
am. Hiéu suét cd lap dat két qua cao nhét khi phan
ung dugc thyc hién trong thoi gian 5 phat, voi
lugng xtc tac dugc sir dung 1& 35 % mol, dat 96
%. Tuy nhién, tiép tuc tang thoi gian thi hiéu suat
cua phan ung tang khong dang ké. Do d6, ching
t6i chon thoi gian tét nhat cho phan ing acyl hoa
1-phenylethanol 1a 5 phut.
Khdo sat anh hwéng ty 1€ mol ciia xUc tac
Duya vao diéu kién Bang 2, chung t6i tién hanh

khao sat sy anh huong ty 1€ mol cua xuc tac
[CholineCI][ZNnCl.]3 trong diéu kién kich hoat siéu
am trong thoi gian 5 phut.

Biang 3. Anh huong ty 1¢ mol ciia xuc tac bang

phuong phép kich hoat si€éu am trong thoi gian

5 phut
Stt [CholineCl][ZnCl.]s Hiéu suat?

(%emol) (%)
1 5 75
2 10 80
3 20 85
4 35 96
5 50 96

a: Higu suat co ldp.

Vi két qua thu duge trong Bang 3, chiing toi
nhan thay khi dung xtc tac véi ty 16 5 % mol cho
hiéu suit 1a 75 %. Tuy nhién, khi tiép tuc tang ty
1€ xtic tac 1én 10 hay 20 % mol thi hi¢u suit cua
phan tmg tang 1én 80 va 85 %. Tiép tuc tiang ty 18
xtc tac 1én 35 % mol thi hi¢u suat thu dwoc 1a
96 %. Hiéu suit ndy hau nhu khong thay doi khi
tiép tuc tang ty I& xtic tac 1én 50 %. Vi vy, ching
t6i chon diéu kién tdi uu hod cho phan tng nay la
str dung 35 % mol xuc tac [CholineCl][ZnCl;]s.
Khio sit anh hwéng ciia cac tic chit khac nhau

Ngoai viéc khao sét cac diéu kién phan tmg,
thi tac chit ciing anh hudng rét 16n dén hiéu suét
ctia phan ng, vi vy, chung t6i tién hanh khao sat
su anh huong cua céac loai anhydride khac nhau
dugc dung lam tac chit cho phan mg acyl hoa 1-
phenylethanol. Dya vao cac diéu kién da dugc tién
hanh t6i wu hoa & trén, chung toi 4p dung cac diéu
kién d6 trén phan tng, va theo phuong trinh sau:
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OH+ ii

[CholineCl][ZnCl,]5, 35% mol

R + RCOOH

R®™ 'O" R

Bang 4. Khao st sy anh huong ciia tac chat

Stt Anhydride acid Hiéu suét? (%)

1 Anhydride acetic 93

2 Anhydr[de 9%
propionic

3 Anhydride butyric 86

4 Anhydride benzoic 48

2: Hiéu suat co lap.
Duya vao bang 4, nhin chung, tac chat la
anhydride propionic cho hiéu suit 96 % trong 5
phdt kich hoat bang phwong phap siéu am. Khi
chiéu dai mach carbon trén anhydride acid ting
thém, thi kha nang phan ung cua anhydride acid

0 0 , 0
R-OH + \)J\O)J\/ [CholineCI][ZnCl,];, 35% mol

siéu am, 5 phut

d6 va 1-phenylethanol cang thip. Vi vay, ching
t6i chon tac chat 1a anhydride propionic lam tac
nhan acyl hoa trén cac alcohol.

Khao sit znh hwéng ciia chit nén

Véi két qua khao sat duoc thuc hién & trén,
chung t6i thay doi cac alcohol khac nhau dé khao
sat su anh hudng cua céac alcohol khac nhau trén
phan tng acyl hoa. Cac phan Gng dwoc thyc hién
dya trén nhitng diéu kién da duoc t6i uu hoa véi
tac chat 12 anhydride propionic. Phuong trinh phan
ung nhu sau:

0
R A +c,Hyc00H

RT, 5 min, siéu am

Bang 5. Khao sat anh hudng ctia chat nén trong diéu kién siéu am

Stt Alcohol San pham Hiéu suat® (%)
0
1 j.\H/\/\ O)K/ 9
/\/\/\
OH 0
TS SR
OH 5
3 )\(j\ )\(Oi\ N
4 ™ Y™ 8
O
OH 0
O)J\/

5
e

90
O

a: Higu suat co ldp
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Céc phan tng propionyl héa cua cac alcohol
bac 2 dugc thuc hién vai 35 % mol xlc tac
[CholineCI][ZnCl,]s bang phuong phép kich hoat
siéu am (Bang 5). Cac alcohol mach thing 7
carbon (2-heptanol), cyclohexanol va menthol
duoc propionyl hda véi hiéu sut cao trén 85 % va
khong tao ra san pham phu olefin (Bang 5, stt 1 —
3). Isoborneol ciing dé dang dugc propionyl hoa
trong thoi gian 5 phit trong diéu kién khdng dung
mdi véi hiéu suat 88 % (Bang 5, stt 4). Khi sir dung
bismuth triflate lam xGc tadc cho phan wng
propionyl hda isoborneol, phai can sir dung dung
mdi (THF hoac toluene) vai thoi gian phan (ng
kéo dai (3-7 gio) [12]. Khi sir dung xuc tac
[CholineCl][ZnCl;]s, phan tng khéng tao san
phim phu. Phan w@ng propionyl héa trén
diphenylmethanol ciing dwgc thuc hién twong dbi
dé dang, tao ra 90 % san pham benzhydryl
propionate va 17% san pham phu dibenzhydryl
ether (Bang 5, stt 5).

Duya vao két qua phd cong huong tir hat nhan
1H-NMR, d6 dich chuyén héa hoc cua cac nhém
chuc trén cac hop chét ester trong khoang tir 4.0 —
6.5 ppm la tin hiéu proton dac trung cta nhém -
CH-O-, ngoai ra, do dich chuyén héa hoc trong
khoang 2.0 — 3.0 ppm la tin hiéu cua nhém -CO-
CHa-. Trén phé ¥C-NMR, d dich chuyén héa hoc
trong khoang tir 165.0-180.0 ppm, day la tin hiéu
dac trung ctia nhém -C=0 cta nhdm chuc ester.

Cac san phém sau khi c6 1dp dugc dinh danh
bang GC-MS va 'H-NMR va BC-NMR, két qua
dir liéu phd dwoc so sénh va thiy tuong hop voi
cac dir liéu da duoc cong bd:
[CholineCI][ZNnCl2]3

|
Ho/\/gl_\ [ zncl, 13

IRvmax 3543, 1619, 1475 cm.

H-NMR (300 MHz, DMSO-dg): 6 5.23 (s,
1H),3.81-3.78 (m, 2H), 3.34-3.32 (m, 2H), 3.04
(s, 9H).

B3C-NMR (75 MHz, DMSO-de): 6 67.8, 55.9,
54.2,54.1, 54.0.
1-Phenylethyl acetate

0)

oo\

'H-NMR (500 MHz, CDCl3) 6 = 7.35-7.34 4,
J =3.5Hz, 4H), 7.30-7.27 (m, 1H), 5.90-5.86 (q,
J=6.5Hz, 1H), 2.07 (s, 3H), 1.54-1.53(d, J=6.5
Hz, 3H).

BC-NMR (125 MHz, CDCl3) § = 170.2,
141.7,128.5,127.8, 126.1, 72.3, 22.2, 21.3.

GC-MS (El, 70 eV) m/z: 164, 122, 104, 77,
51, 43.
1-Phenylethyl propionate

©AOJJV

'H-NMR (500 MHz, CDCls): 6 = 7.37-7.36
(d,J=7.0Hz, 2H), 7.36-7.35 (d, J = 6.5 Hz, 2H),
7.31-7.29 (m, 1H), 5.93-5.89 (q, J = 7.0 Hz,
1H),2.39-2.33 (m, 2H), 1.55-1.53 (d, J = 7.0 Hz,
3H), 1.16-1.13 (t, J = 7.5 Hz, 3H).

BC-NMR (125 MHz, CDCly): 6 = 173.7,
141.9,128.5,128.2,127.8,126.3,126.0,72.1, 27.9,
22.3,9.1.

GC-MS (El, 70 eV) m/z: 178, 122, 105, 77,
57,51, 43.
1-Phenylethyl butyrate

©AOM

IH-NMR (500 MHz, CDCls) 6 = 7.35-7.34 ({,
J =3 Hz, 4H), 7.30-7.27 (m, 1H), 5.92-5.88 (g, J
= 6.5 Hz, 1H),2.32-2.29 (dt, J = 1.5 Hz, 7.5 Hz,
2H), 1.68-1.62 (g, J = 7.5 Hz, 2H), 1.54-1.53 (d,
J=6.5 Hz, 3H), 0.95-0.92 (t, J = 7.5 Hz, 3H).
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BC-NMR (125 MHz, CDCls) 6 = 172.9,
141.9, 128.5, 127.8, 126.0, 72.0, 37.1, 22.3, 18.5,
13.4.

GC-MS (El, 70 eV) m/z: 192, 122, 105, 77,
71,51, 43.
1-Phenylethyl benzoate

O
O)J\©

H-NMR (500 MHz, CDCls) § = 8.09-8.08
(d, J =7 Hz, 2H), 7.57-7.54 (t, J = 7.5 Hz, 1H),
7.46-7.43 (t,J=7.5Hz,4H),7.39-7.36 (t, J=7.5
Hz, 2H), 7.32-7.29 (t,J = 7 Hz, 1H), 6.16-6.12 (q,
J=6.5Hz, 1H), 1.68-1.67 (d, J = 6.5 Hz, 3H).

BC-NMR (125 MHz, CDCls) 6 = 165.8,
141.8, 132.9, 130.6, 129.7, 128.6, 128.3, 127.9,
126.1,72.9, 22.4.

GC-MS (El, 70 eV) m/z: 226, 105, 77, 51.
2-Heptyl propionate

0]

O)J\/

!H-NMR (500 MHz, CDCl3) § = 4.91-4.85
(m, 1H), 2.49-2.45 (q, J = 7.5 Hz, 2H), 2.30-2.25
(9, J = 7.5 Hz, 2H). 1.58-1.52 (m, 1H), 1.47-1.40
(m, 1H), 1.28-1.25 (m, 4H), 1.17 (d, J =2 Hz, 3H),
1.13-1.10 (t, J=7.5 Hz, 3H), 0.87-0.85 (t, J = 6.5
Hz, 3H).

13C-NMR (125 MHz, CDCl3) 6 = 174.3, 70.9,
36.0,31.7, 28.8, 28.1, 25.2, 22.6, 20.1, 9.3, 8.5.

GC-MS (El, 70 eV) m/z: 101, 75, 70, 57, 41.
Benzhydryl propionate

(0]

o’

IH-NMR (500 MHz, CDCl3) & = 7.35-7.34
(m, 8H), 7.30-7.27 (m, 2H), 6.90 (s, 1H), 2.48—
2.43 (t, J = 8.0 Hz, 2H), 1.20-1.17 (t, J = 15.0 Hz,
3H).

BC-NMR (125 MHz, CDCls) = 173.4,
140.4, 130.0, 128.5, 127.8, 127.1, 27.9, 9.1.

GC-MS (El, 70 eV) m/z: 240, 184, 166, 152,
105, 77, 57.
Cyclohexyl propionate

e
OR!

IH-NMR (500 MHz, CDCls) 6 = 4.74-4.69
(m, 1H),2.47-2.42 (q, J = 7.5 Hz, 2H), 2.28-2.23
(9, J = 7.5 Hz, 2H), 1.83-1.79 (m, 2H), 1.70-1.66

(m, 2H), 1.38-1.30 (m, 4H), 1.16-1.13 (t, J=7.5
Hz, 3H).

B3C-NMR (125 MHz, CDCl3) 6 =173.9, 72.3,
31.6,28.7,27.9,25.4,23.7,9.2,8.3.

GC-MS (El, 70 eV) m/z: 82, 75, 67, 57, 41.
2-1sopropyl-5-methylcyclohexyl propionate
o)

o’

IH-NMR (500 MHz, CDCls): & = 4.69-4.64
(ddd, J = 4.0 Hz, 45 Hz, 4.5 Hz, 1H), 2.49-2.45
(@, J = 7.0 Hz, 1H), 2.31-2.26 (q, J = 7.5 Hz, 15
Hz, 2H), 1.98-1.95 (d, J = 12.0 Hz, 1H), 1.88—
1.82 (m, 1H), 1.67-1.63 (m, 2H), 1.51-1.44 (m,
1H), 1.38-1.32 (m, 1H), 1.13-1.10 (t, J = 7.5 Hz,
3H), 1.08-1.00 (m, 1H), 0.97-0.93 (t, J = 11.5 Hz,
1H), 0.89-0.87 (g, J = 4.0 Hz, 6H), 0.75-0.74 (d,
J=7.0Hz, 3H).

13C-NMR (125 MHz, CDCls): & = 174.2,
74.1,47.2,41.1, 34.4, 31.5, 28.8, 28.1, 26.4, 23.6,
22.1,20.9, 16.5, 9.4, 8.5.
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GC-MS (El, 70 eV) m/z: 138, 123, 109, 95,
81, 69, 57, 41.
1,7,7-Trimethylbicyclo[2.2.1]heptan-2-yl

propionate

e

IH-NMR (500 MHz, CDCl3): & = 4.67-4.65
(t, J = 3.5 Hz, 1H), 2.31-2.27 (q, J = 7.5 Hz, 2H),
1.81-1.77 (m, 1H), 1.74-1.71 (m, 2H), 1.68-1.65
(m, 1H), 1.56-1.51 (m, 1H), 1.16-1.07 (m, 5H),
0.97 (s, 3H), 0.83 (s, 6H).

BC-NMR (125 MHz, CDCls): & = 173.9,
80.7, 48.6, 46.9, 45.0, 38.8, 33.7, 28.1, 27.0, 20.1,
19.9,11.3,9.2.

GC-MS (El, 70 eV) m/z: 154, 136, 121, 108,
95, 81, 69, 57, 41.

Thu hdi xtc tac [CholineCl][ZNnCl2]s

Xuc tac duoc tién hanh thu hdi va tai sir dung
5 14n vai hoat tinh xuc tac giam di khong dang ké.
Sau phan g xtc tac tan trong pha nuéc, tién hanh
loai nude dudi ap suat kém trong khoang thoi gian
6 gio 1a c6 thé tai sir dung. Qua 5 lan ti sir dung,

hiéu suat phan ung hau nhu giam di khong déng
ké (Bang 6).
Bang 6. Thu hoi xdc tac Cu(OTH),
Lan thu hoi Hiéu suat (%)
96
93
90

89
87

OB WN PR

KET LUAN

Mot phuong phap acyl hda alcohol véi XUc tac
DES md¢i dugc phat trién nham giam thiéu luong
chat thai tao ra khi str dung céc loai xuc tac khac.
Phan &ng c6 hiéu suat cao, xay ra bang phuong
phép kich hoat siéu am trong thoi gian ngan
khoang 5 phut. Ddi véi cac alcohol bac 2, khi sir
dung DES lam xtc tac cho phan ung propionyl héa
thu duwoc hiéu sudt rit cao. Xlc tac
[CholineCI][ZNnCl2]zc6 hoat tinh manh va cho hiéu
suét cao, d& dang thu hoi va tai sir dung véi hoat
tinh giam di khong dang ké.
Loi cam on: Nghién ciru ndy duoc tai tro boi Quy
Phat trien khoa hoc ‘va cong nghé Quoc gia
(NAFOSTED) trong dé tai ma so 104.01-2016.59.

A green method for the acylation of secondary
alcohols with [CholineCl][ZnCl;]s-catalyzed

by ultrasonic method

¢ Nguyen Truong Hai
e Tran Hoang Phuong

University of Science, VNU-HCM

ABSTRACT

DES (deep eutectic solvents)
[CholineCl][ZnCl.]s, which easily prepared from
choline chloride and zinc chloride (ZnCly), is
useful for the acylation of secondary alcohols with
acid anhydrides. Acylation of alcohols with acid
anhydrides as acylating reagent using

[CholineCI][ZnCl;]s as a catalyst was
investigated under the ultrasonic method. Six
secondary alcohols were investigated and
afforded high vyields (88-96%). The desired
products were characterized by NMR and GCMS
spectra. Different from traditional Lewis acidic
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catalysts, [CholineCl][ZnCl;]s was found to be an
efficient catalyst for acylation of alcohols under
mild conditions. By using the ultrasonic method,

the

processes gave high yield; the catalyst is

cheap, easy to handle, recyclable for several times
without significant loss of the catalytic activity.

Keywords: acylation, [CholineCl][ZnCl.]s, secondary alcohols, anhydride acids, ultrasonic
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