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TOM TAT

Phan ¢ng acetil hda mét sé hop chét
huwong phwong véi tdc nhan acetil hoa la
anhidric acetic dwéi xuc tac acid Lewis. Khac
v6i acid Lewis truyén théng, triflat bismuth

xUc tAc phén g véi hiéu suét cao, diéu kién
phdn ¢ng ém dju, théi gian phan ¢ng ngan
va gidm thiéu 6 nhiém moi truong.

Ter khoéa: Triflat bismuth, acetil héa, chiéu xa vi séng khéng dung moéi, Friedel-Crafts

G101 THIEU

Phan ung C-acetil héa Friedel-Crafts cac
hop chat huong phuong 1a nén tang quan trong
trong téng hop duoc pham. Phan tng Friedel-
Crafts sir dung acid Lewis truyén thong: AIClIs,
FeCls, BF, ... 1am chét xdc tac. Tuy nhién, cac
xdc tac acid Lewis truyén thdng gap nhiéu khé
khan khi st dung: rat d& hat 4m va bi phan hay,
dé dang tao phuc vai san pham ceton tao thanh
va mat hoat tinh xic tac nén phai dung dén 2
duong lwgng mol so vai téc chat, qua trinh ¢d lap
tao ra nhiéu chat thai anh huong dén méi truong
[1-3]. Cudi thé ky 20, nham khéc phuc cac nhuoc
diém cua xuc tac acid Lewis truyén théng céc

S,

X=0H, CH3;CO0

Xuc tac

HsCOC

nha khoa hoc ra nghién ctru tim ra nhiéu loai xtc
t4c v6i tinh nang wu viét hon, ndi bat 1a xlc tac
triflat (trifluorometansulfonat) kim loai véi hoat
tinh xdc tac cao, thu hdi va tai sir dung dé dang,
dd chon loc ddng phan cao va than thién voi moi
truong [4 -11].

Trong nghién ctu nay, chdng toi khao sat
hoat tinh cta xdc tac triflat bismuth trong phan
(g chu dao 14 acetil hoa veratrol, dong thoi khao
sat sy anh huong cua chat nén khac (anisol va
benzen), tac chét, xtc tac va phuong phap kich
hoat phan ung.

OMe OMe
OMe OMe
+ +  HX
COCH3
2 3

Xiic tac= Bi(OTf); AICl,
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VAT LIEU VA PHUONG PHAP
Hoa chat

Anisol, veratrol va benzen, anhidrid acetic,
acid acetic va triflat bismuth dwgc mua tir Sigma-
Aldrich, AICl; mua tir Merck.

Su chiéu xa vi séng duogc thuc hién trong 10
vi séng gia dung EM-D9553 (SANYO) cai tién,
may dun khudy tir diéu nhiét IKA-RET (Duc).
Hiéu suat phan tng va dinh danh san pham duoc
thuc hién lan luot trén may sic ky khi Shimadzu
GC-17A, coét mao quan 20185-01B: 30 m x 320
pm x 0,25 pm, dau do FID va trén may sic ky
khi ghép khéi phd Agilent GC7890 - MSD5975N
véi Triple-Axis Detector, c6t mao quan Agilent
190915-433: 30 m x 250 pm x 0,25 pm. San
pham thé duoc tién hanh sic ky cot (hé giai ly n-
hexan:acetat etil = 9:1) va xac dinh chinh xéc cau
trdc bang phd cong huong tir hat nhan 1H-NMR.
Qui trinh phan ung, phan tng str dung xuc tac
triflat bismuth. Sau khi thuc hién xong phan ng,
hén hop san phiam duwogc ly trich véi nudc va
CH,Cl, (3x10 ml). Sau 3 lan tach nhu vay, san
pham thd trong 16p dung méi hiru co va phan
nuéc chua triflat bismuth. Lop hitu co duoc ria
véi dung dich NaHCO; bdo hoa va raa lai voi
nuéc. Hon hop san phim dugc 1am khan véi
Na,SO, va thu hdi dung méi dudi &p suat kém.

Hiéu suit cua phan tng dugc xac dinh bang %
GC va khéi luong can.Triflat bismuth dugc thu
hdi tir pha nuéc dudi ap suat kém va két tinh lai
trong CH3CN.

Phan tng sir dung xdc tac clorur nhém, sau
khi thuc hién xong phan ng, tdch dung moi ra
khoi hdn hop san pham, sau d6 san pham dugc
acid héa bang dung dich HCI (50%) ly trich véi
nu6éc va CH,Cl, (3x10 ml). Trung hda va lam
khan san pham, ciing nhu tinh hiéu suat phan @ng
thuc hién nhu véi xUc tac triflat bismut.

KET QUA VA THAO LUAN
C-acetil hoa veratrol

Déi vai chat nén veratrol, ching toi tién hanh
khao sat phan @ng C-acetil hoa bang 2 phuong
phép chiéu xa vi song va dun khudy tir. Veratrol
sir dung 1 mmol, xuc tac Bi(OTf)z st dung 1 mol
% theo tac chat.

Phirong phdp dun khudy tir

Ban dau, ching t6i tam cé dinh thoi gian 1a
1 gio, ti 16 mol 1:Ac,0=1:1 dé khao sat anh
huéng nhiét do 1én phan tng, thu duoc két qua
nhu sau:

Bang 1. Khao sat hiéu suét phan wng theo nhiét do

Nhiét do (°C) GC (%) Hieu suat (%)
1 2
60 66,24 33,76 31,28
80 51,04 48,96 47,16
100 50,24 49,76 48,25
120 43,04 56,96 53,67

Qua Bang 1, nhan thay nhiét do t6i wu cho
phan &ng 1a 80 °C, vi vy chon nhiét d6 80 °C dé
khao sat ti I& mol 1:Ac,0. Chon nhiét ¢ 80 °C,

gitr thoi gian 1 gio, thay ddi ti 1& mol 1:Ac,0 dé
khao sat thu dwoc ké qua nhu sau
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Bang 2. Khao sat hiéu suat phan (g theo ti 1& mol

1:Ac,0
Ti lé mol GC (%) Hiéu suat
LAGO:BI(OT; |1 2 (%)
1:1:0,01 51,04 48,96 47,16
1:2:0,01 13,40 86,60 85,12
1:3:0,01 4,43 95,57 92,92

Qua Bang 2, nhan thay hiéu suét tdi uu ¢ng véi ti
1€ mol 1:Ac,0= 1:2 1a 85,12 %, khi tang ti I¢ 1én
1:3 thi hiéu suat ting 1én khong déng ké nén chon
ti 16 mol 1:2 dé khao sét tiép.

Chon nhiét do phan tng la 80 °C, ti lé mol
1:Ac,0= 1:2 dé khao sat anh huong cua thoi gian
phan tmg thu dwoc két qua nhu sau:

Bing 3. Khao sat hisu suét phan tng theo thoi gian

Thai gian GC (%) Hiéu suat
(phut) 1 2 (%)
40 20,52 79,48 77,87

60 13,40 86,60 85,12

80 24,48 75,52 73,87
120 36,50 63,50 61,23

Qua Bang trén, nhan thay véi phuong phép
khuay tir, thuc hién & nhiét do 80 °C, ti 1& mol
1:Ac,0=1:2 trong 60 phit cho hiéu suat t6i wu.
Phan ung acetil héa Friedel-Crafts xay ra trong
diéu kién ém dju va than thién véi méi truong
tranh st dung halogenur kim loai va clorur acid
nhung hiéu suat phan tng van cao.

Phirong phdp chiéu xa vi song (10 vi song gia
dung)

Theo tiéu chi héa hoc xanh, ching toi cb
dinh ti 16 mol 1:Ac,0= 1:1 dé khao sat phan tng
trén 10 vi song gia dung. Ching ti ¢ dinh thoi
gian chiéu xa 1a 3 phat dé tim hiéu anh huong
cuia cdng suat 10 vi song:

Bang 4. Khao sat hiéu suit phan wng theo cong suit 16

vi séng
Cong Nhiét GC (%) Hiéu sut
Suit do 1 2 (%)
(W) 49)
80 32 79,88 | 20,12 | 18,97
150 38 76,96 | 23,04 | 22,11
300 42 71,39 | 28,61 | 26,78
450 58 67,50 | 32,50 | 30,27
750 68 32,72 | 67,28 | 66,12
900 82 4599 | 54,01 | 52,54

Qua Bang 4, hiéu suat dat cao nhat 1a 66,12
% & 750 W, vi vay chidng toi tién hanh khao sat
anh huéng cua thoi gian phan ¢ng ¢ cdng suét
750 W:

Bing 5. Khao sat hiéu sut phan ing theo thai gian

chiéu xa

Thoi | Nhiétdo GC (%) Hicu
gian (°C) 1 2 suét (%)
(phut)

1 42 61,58 38,42 36,73

2 52 57,68 42,32 40,13

3 68 32,72 67,28 66,12

4 80 59,78 | 40,22 | 39,11

Qua Bang 5, nhan thay hiéu suit phan ung
dat t6i vu & 750 W trong thoi gian chiéu xa 1a 3
phut. Lo vi séng gia dung duoc ching toi cai tién
lai thanh hé thong phan &ng cho hiéu suit twong
ddi cao va thoi gian phan wng rat ngan lai chi con
vai phit. Anh huong clia chat nén, tac chat, xdc
tac, sw anh huong cua chat nén. Bé tim hiéu su
anh huong cua chét nén, ching toi thuc hién phan
ing C-acetil h6a anisol va benzen, bang phuong
phép chiéu xa vi séng & diéu kién téi wu cua
veratrol (cong suat 750 W, thoi gian chiéu xa la 3
phdt), hiéu suét thu dugc ddi véi anisol 1a 48,56
% va dbi vé6i benzen 0 %.
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Sw anh hwong cua tac chat

Chadng t6i thuc hién phan Ung C-acetil héa
veratrol véi tac chat la acid acetic bang phuong
phép chiéu xa vi song. Khi ap diéu kién téi uu
750 W, 3 phat thay Ac,0 bang CH;COOH thi
san pham chi tao thanh luong vét. Vi thé ching
t6i quyét dinh tang diéu kién phan wng ménh liét
hon (900 W) va két qua dugc hiéu suat 3,01 %.
Két qua nay cho thay acid acetic 1a tdc nhan
acetil hda yéu hon Ac,0.

Sy anh hwong cua xUc tac

Triflat dwgc biét dén 1a xdc tdc méi, wu viét
hon han so véi cac xuc tac truyén thong. Dé kiém
chimg cho diéu do6, chung toi thyuc hién phan tng
C-acetil hoa veratrol véi  xidc tac AICl; bang
phuong phap dun khuay tir (ti 16 mol 1:Ac,0:xdc
tac=1:1:2). Mic du s dung kha nhidu xc tac,
thoi gian phan ung dai nhung hiéu suat dat duoc
khéng cao 17, 23 %. Nhan thay khi sir dung cting
ti 16 mol 1:Ac,0=1:1 thi phuwong phap chiéu xa vi
s6ng hiéu qua hon ca vé thoi gian va hiéu suit so
VGi phuong phap dun khudy tir. Hiéu suat phan
ing giam dan theo thir ty cac chat nén veratrol,
anisol, benzene cho thay phan ung C-acetil hoa
hop chat hwong phuong chiu anh hwong boi co
cdu chat nén rat nhiéu. Veratrol véi 2 nhém
metoxi tang hoat nhan benzen hon so vdi anisol
chi ¢6 1 nhém metoxi, con benzen khbng cé
nhém tang hoat nao nén phan ing kho khan hon.

O cung diéu kién phan wng, AcOH chi cho
mot lugng vét san pham, miac du ting diéu kién
phan tng manh liét hon thi hiéu suit chi dat 3,01
% rat nho so vé6i hiéu sut st dung Ac,0. Qua
do, thay rang tac chat Ac,0 cho phan tng C-
acetil hoa t6t hon AcOH. Luong xUc tac clorur
nhoém dugc dung nhidu gap 200 lan (theo ti 1&
mol) triflat bismuth, thoi gian phan tng dai hon
nhung hiéu suat dat duoc van thap hon. Diéu d6

khing dinh rang xuc tac triflat bismuth wu viét
hon han xUc tac acid Lewis truyén théng. Ngoai
ra, triflat bismuth dwoc thu hdi va tai sir dung 3
lan sau phan tng ma hiéu suat khdng giam.Co
cau san pham duoc xac dinh bang phuong phap
sac ky khi ghép khdi phd va phd cong huong tir
'H-NMR.

San pham 4-metoxiacetophenon cua phan
tng acetil héa anisol: 'H NMR (300 MHz,
CDCly) 5: 7,93 (d, 2H, J = 9,0), 6,92 (d, 2H, J =
9,0), 3,86 (s, 3H), 2,54 (s, 3H). MS (m/z, 70 ev,
El): 150, 135, 107, 92, 77, 63.

San pham 3,4-dimetoxiacetophenon cua
phan tng acetil héa veratrol: *H NMR (300 MHz,
CDCly) &: 7,83 (d, 1H, J = 8,7), 6,52 (dd, 1H, J =
2.3, 8,7), 6,46 (d, 1H, J = 2,3), 3,87 (d, 6H), 2,57
(s, 3H). MS (m/z, 70 ev, EI): 180, 165, 149, 137,
122, 107,92, 79, 51.

KET LUAN

Qua nghién curu triflat bismuth trén phan (ng
thé than dién tir cac hop chat hwong phuong bang
phuong phép dun khudy tir va chiéu xa vi song va
Vi viéc st dung xuc tac cb dién clorur nhom va
céc tac chat khac nhau, ching tdi nhan thiy phan
g trong 10 vi soéng rat ngan thoi gian phan ung,
chiu sy anh huéng manh mé bai co cdu chat nén
cling nhu kha nang tao thanh ion acilium cua tac
chat. Triflat bismuth I x(c tac phan tng hiéu qua
ca vé mat hiéu suét, thoi gian, giam thiéu 6
nhiém moi truong trong phan ting C-acetil so véi
cac acid Lewis truyén thong. Véi nhitng két qua
dat dwoc, ching t6i hi vong twong lai sé& tiép tuc
nghién ctru dé tién hanh thanh céng phan tng
acetil hoa benzen ciing nhu str dung tac chét acid
acetic thay cho anhidric acetic.

Nghién ciru ndy durot tai tro béi Pai hoc Qudc
gia Thanh phé Hé Chi Minh, & tai ma sé C2014-18-8.
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Friedel-crafts acylation of aromatic
compounds using Triflat bismuth
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ABSTRACT

Friedel-Crafts acylation of aromatic
compounds with acetic anhydride as
acylating reagent was investigated in the
presence  of Lewis acid. Bismuth
trifluoromethanesulfonate was found to be

efficient catalyst for Friedel-Crafts acetylation
under mild conditions. Bismuth triflate is safe-
to-handle, simple and clean work-up, good
yield and short reaction time

Keywords: Bismuth triflate, veratrole, microwave irradiation, solventless, Friedel-Crafts.
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