Science & Technology Development, Vol 13, No.T1- 2010

KHAO SAT PHAN UNG ACETIL HOA ANISOL
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Tom tit: Phan iimg acetil héa anisol véi anhidrid acetic xiic tac triflat bismuth dugc khao st

trong nghién cteu nay. Phan ig dwoc thuc hién trong diéu kién khéng dung méi, dwdi sw chiéu xa vi

song (lo Discover, CEM). San phtfm para co do chon loc cao. Phan trng cho hiéu sudt cao trong mot

thoi gian ngdn. Triflat bismuth c6 thé thu hoi, tinh ché va tdi sir dung nhiéu lan.

Tir khda: Lo Discover, triflat bismuth, acetil héa, anisol, chiéu xa vi séng, khéng dung méi.

1. PAT VAN DE

Ngay nay, céc san pham cua su acetil hoa
hop chat huong phuong rit phd bién, duoc sir
dung ngay cang nhiéu va cang da dang. Cac
acetophenon tri hoan dugc xem la trung gian
quan trong trong viéc diéu ché dugc phim,
nuéc hoa, huong vi, phdm nhudm, chét déo,
chat khang oxid héa, chat 6n dinh, chat diét
nam, thudc trir sau [1].

Tuy nhién, phan Ging acetil héa hop chit
huong phuong sir dung acid Lewis truyén
thong nhu AICl; (su acil héa Friedel-Crafts)
gip nhidu vin d& cin phai giai quyét nhu: - sit
dung mot khéi luong 16n chit xuc tac (hai
duong luong mol); - phan Ung doi hoi khan
nudc; - xic tac khong thu hdi dugc; - chét thai
gdy doc hai cho moi trudng; - thoi gian phan
Ung dai; - hiéu suét khéng cao; - can phai co hé
thong phong bi [2].

Su ra doi cua acid Lewis thé hé méi,
trifluorometansulfonat kim loai, triflat kim loai,
M(OTf),, da khdc phuc dugc nhiing khuyét

diém khi s dung acid Lewis truyén théng

trong phan ting thé than dién tir huong phuong.
Xic téac triflat dugc st dung voi khoi lugng rét
it (khoang 1-5% mol so voi tac chit); thu hoi,
tinh ché dé dang va hoat tinh hdu nhu khong
thay di khi tai sir dung [3,4,5]. Piéu kién phan
tng trong trudong hop st dung triflat 1a than
thién v6i moi truong va phu hop voi cic
nguyén tic Héa hoc Xanh [6].

Phin Ung acetil hoéa anisol véi anhidrid
acetic xuc tac triflat da dugc mot sé bai bao dé
cdp dén nhw: Hf(OTf), [7]; Cu(OTf)s.[8];
Ln(OTf); [9] véi Ln: Lu, Sm, Eu, Yb. Tét ca
déu sir dung dung méi, dun hoan luu trong mjt
thoi gian dai, doi khi co sir dung thém chat tro
xuc tac. Vi triflat bismuth, Bi(OTf);, cling co
st dung dung méi nitrometan va dun hoan luu
50 °C trong 2 h [10].

Viéc acetil héa anisol su dung anhidrid
acetic trong diéu kién khong dung méi [11] da
dugc chung t6i thuc hién vdi xuc tac triflat
déng [12] dudi su chidu xa vi song trong 10 gia

dung (multimode) cai tién [13,14].
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Trong bai bao nay, triflat bismuth,
Bi(OTf);, cling dugc st dung dé xuc tac cho
phan g acetil hoa anisol bing anhidrid acetic
trong nhitng diéu kién phan (mg tuong tu nhu

trén, nhung khi chiéu xa vi song thi dugc thuce

OMe

(CH3C0),0
Bi(OT);

1

2. THUC NGHIEM

2.1. Héa chit

Anisol (Merck), triflat bismuth (Aldrich)
khong tinh ché lai, anhidrid acetic (Trung
Qudc) tinh ché bang phuong phap chung cit
phén doan.

2.2. Thiét bi

Su chiéu xa vi song dugc thyc hién trong
10 vi song gia dung EM-D9553 (SANYO) cai
tién (VSGDCT) va trong 10 vi song chuyén
dung Discover (CEM) (VSCD).

Hiéu suat phan (g va dinh danh san phdm
dugc thuc hién ldn lugt trén may sac ky khi
Shimadzu GC-17A, ¢ft mao quan 20185-01B:
30 m x 320 um x 0,25 pm, diu do FID va trén
may sic ky khi ghép khéi phd Agilent GC
7890A, cdt mao quan Agilent 190915-433: 30
m x 250 pm x 0,25 pm, dau do MSD 5975C

vai Triple-Axis Detector.

2.3. Thue nghiém tong quat

[

hién trong 10 vi song chuyén dung Discover
(CEM) [15]. Pay la lan dau tién phan tmg nay
dugc thuc hién trong 1o Discover nhim gop
phin xac dinh vai trd cia sy chiéu xa vi séng

kiéu monomode trong cdc phan (g héa hoc.

OMe OMe
COCH;

COCH;

3
Str dung mét hdn hop gdm | mmol anisol,
1 mmol anhidrid acetic, 0,01 mmo! Bi(OTf);.

- Sau khi phan tmg két thuc, ly trich hdn hop
san pham bang diclorometan. Lép hitu co duge
trung hoa bang dung dich NaHCOs. Rua lai véi
nudc, lam khan, loc. Cho dung dich qua loc di

ngang qua cdt silicagel. Thu héi dung méi, can

- hdn hop san pham va ghi két qua sic ky khi.

3. KET QUA VA THAO LUAN

3.1. Phwong phap chiéu xa vi song

Vi pl\u'cmg phdp chiéu xa vi séng, tién
hanh khao sat phan tng trén hai 16 vi séng gia
dung cai tién va chuyén ding.
3.1.1. Lo vi séng gia dung cii tién

Tién hanh khao sat anh hudng cua cong
sudt chiéu xa, thoi gian phan (mg va ti 1& mol

chit nén va tac chét.

3.1.1.1. Anh hudng cia cong suit chiéu xa
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Ban ddu, ¢6 dinh thoi gian chiéu xa 1a 3 hidu anh huong cua cong sudt cua 1o.
phut, chon ti 1é mol 1 : Ac,0 1a 1 : 1 & tim

Bing 1. Khao sat cong sudt cua 10 vi séng gia dung

Cong suit Nhiét d9 GC (%) Hiéu suat (%)
W) o 1 2 3 2+3)
80 35 92,13 0,26 7,60 7
150 37 86,48 0,32 13,20 12
300 42 76,38 0,83 22,78 21
450 58 58,46 2,70 38,83 40
750 - 78 51,32 2,39 46,29 47
900 82 51,75 1,92 46,32 46

(¥): do ngay khi su chiéu xa vi séng vira ding
3 i A Aco1a o/ 2
Qua Bang 1, hiéu sudt dat cao nhat 1a 47 % ¢ 3.1.1.2. Ti 1§ mol

750 W. Nhén thdy véi c6 it kha ; i
HGn. Sy O cong susk Jdsk caa nia Tir két qua Bang 1, chon cong suét 1a 750

. a A - , X A v oA ’ -
hiéu sudt phan g van thap. Vi vy, ching tbi W, tam b djnh tidp thtii gian phin tmg 14 3

tien hanh khao sét ti 1€ mol anisol : Ac,0. philt d& khao sét t1 16 mol 1 : A,

Bang 2. Khao sét ti 1 mol chat nén va tac chat

Ti I¢ mol Nhigtdg % GC Hiéu sufit (%)
1: Ac,0 : Bi(OTf); °O)* 1 2 3 2+3
[:1:0,01 78 5132 2,39 46,29 47
1:1,5:0,01 80 37,98 343 . 5859 60
1:2:0,01 86 8,90 505 86,05 88
1:2,5:0,01 82 53,55 0,63 4581 43

(*): do khi su chiéu xa vi séng viea ditng

Qua Bang 1 va 2 nhan thy hiéu suft phan img

; 3.1.1.3. Anh hudéng théi gian phan ing
to1 wu 1a 88 % dat duoc ¢ 750 W vdi ti 1é mol 1 } » :
. L o Thay d6i thoi gian phan ung tir 2 dén 5
: Ac0la 1 : 2. Chon cong suat va ti I¢ mol noi £
AN e e phut, két qua dugc ghi trong Bang 3 nhu sau:
trén dé khao sat tiép anh hudng cua thoi gian

phan Ung.
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Bing 3. Khao sat anh huong cua thoi gian phan ung

Thoi gian Nhiét do GC (%) Hiéu suit (%)
(phiit) i % 1 2 3 2+3)
2 82 50,29 0,72 48,99 46
3 86 8,90 5,05 86,05 88
4 90 9,86 4,27 85,86 84
5 92 16,54 477 78,69 | 78

(*): do khi sw chiéu xa vi song vira dirng
Qua Bang 3, nhan thay hiéu suat phan (g
dat t6i wu 1a 88 % ¢ cong suat 750 W, thoi gian

phan tng 3 phut, ti I¢ mol 1 : Ac,O 1a 1: 2.

3.1.2. Vi song chuyén dung

Sir dung 10 vi song chuyén dung thé hé
méi, Discover-CEM, tién hanh khao sat anh
hudng cua nhiét do va thoi gian phan tmg. Vi
su chiéu xa trong 10 vi séng chuyén dung cé

dac tinh la tdp trung nang luong (don cach,

monomode) nén manh hon nhiéu so véi 10 vi
song gia d_unlg (da cach, multimode), nén co thé
tién hanh khao sat phan tng véi ti 1€ mol 1 :
Ac,O la 1 : |
Xanh.

1 phu hgp véi tiéu chi Hoa hoc

3.1.2.1. Khao sat nhiét do phan (rng
Tam ¢ dinh thoi gian phan tng 1a 3 phut,

thay dbi nhiét d6 dé tim nhiét do t6i wu cho

phan tmg.

Bing 4: Khao sat hiéu sudt phan tmg theo nhiét do

Nhiét do GC (%) Hiéu suat (%)
‘0 1 2 3 2+3d
100 54,65 0,95 44,49 43
110 24,27 0,78 74,94 . 73
120 38,60 1,83 59,57 = B

Qua Bang 4, nhan théy hiéu sudt cao nhat
la 73 % ¢ 110 °C sau thoi gian 3 phit nén
quyét dinh chon nhiét d6 110 °C dé khao sat

anh huong cua thoi gian phan ung.

3.1.2.2. Khio sét thoi gian phin ing
Chon nhiét d6 1a 110 °C tién hanh khao sat

thoi gian phan (mg.
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Bang 5. Khao sat hi¢u suét theo thoi gian

Thoi gian GC (%) Hiéu suat (%)
(phiit) 1 2 3 2+3)
] 57,07 2.49 40,44 41
2 | 49,38 3,12 4748 48
3 24,27 0,78 74,94 73
4 33,57 4,56 61,86 64

Qua Bang 4 va Béng'S,:“tFong diéu kién toi uu
ciia 10 vi séng chuyén dung 1a nhiét d6 110 °C,
thoi gian 3 phut, hidu sudt dat 73 %.

3.2. Phuong phép dun khudy tir

3.2.1. So sanh phwong phap dun khudy tir va

chiéu xa vi séng

Ap diéu kién toi wu cua 16 vi song chuyén
dung Discover-CEM (nhiét @& 110 °C va thai
gian phan tmg 3 phut) sang dun khudy tir thu

duge két qua nhu sau.

Bing 6. So sanh giira dun khudy tir va vi song chuyén ding

%GC Hiéu suit
Phuong phap I 5 3 (%o)
Pun khudy tir 72,30 1,68 26,01 27
Chiéu xa vi song 24,27 0,78 74,97 73

Két qua trong Bang 6 cho thdy, ciing thoi gian
phan tmg hiéu suit cua phan tmg xay ra trong
16 vi song cao hon rat nhiéu so véi dun khudy
tir. Do d6, ching téi tiép tuc tién hanh tdi wu

hoa phan trng véi phuong phap nay.

3.2.2. Khio sat dnh hudong cia nhiét do

Tam cb dinh thoi gian phan g la 3 gio, ti
16 mol 1: Ac,O 1a 1: 1 dé khao sat anh huéng
ciia nhiét do 1én phan tmg, thu dugc két qua

Satl.
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Bang 7. Khao sat anh huong cua nhiét do

Nhiét dd GC (%) Hiéu suiit (%)
(°C) 1 2 3 2+3)
50 76,78 0,86 22,35 21
80 69,65 1,39 28,96 28
100 45,79 1,29 52,92 53
120 43,48 2,84 53,67 53

Qua Bang 7, chon nhiét do téi wu 100 °C

Chon nhiét d§ 100 °C, giir thoi gian 3 gio,

dé khao sat ti 1é mol 1 : Ac,O.

3.2.3. Khio st dnh hwong cia ti 1é mol chét

A Y - A
nén va tac chat

Bang 8. Khao sat ti 1¢ mol 1 : Ac,O

thay déi ti 1 mol tac chit dé khio sat anh

huong cua ti 1€ mol Ién phan tmg.

Ti 1€ mol % GC Hiéu suat (%)
1: Ac,0 : Bi(OTH); 1 2 3 2+3)

1:1: 0,0l 45,79 1,29 52,92 53

1:2: 0,01 27,18 0,29 72,52 70

1: 320,01 27,77 1,94 70,28 70

Dua vao Bang 7 va 8, nhén thé'iy hiéu sudt tdi

I: 2 1a 70 % nén chon diéu kién phan (mg nay

dé khao sat anh hudng cia thoi gian.

uu cua phan img ¢ 100 °C, ti 1é¢ mol 1 : Ac,0 la

thoi gian.

Bing 9. Khao sat anhhuo’ng cua thot gian

3.2.4. Khao sat anh hli'(")‘ng cua thoi gian
Chon nhiét do phan ung la 100 °C, ti 1é

mol 1 : Ac,0O la 1: 2, khao sat anh huong cua

Thoi gian GC(%) Hiéu suat (%)
@ N 3 3 2+3)
E
3 | 27,18 0,29 72,52 70
4 2,30 5,11 92,89 95
5 0 3,42 96,58 97

Trang 67




Science & Technology Development, Vol 13, No.T1- 2010

- t ” h,. A A ,o .
Qoa ban'g téat Blgn-tiky Aoh 01 p[:l’UUl’lg B 3.3. So sanh véi cdc xiac tiac triflat khac
dun khuay tir, phan &ng cho hiéu suat toi uu 97

% tai 100 °C trong vong 5 gio.

Bing 10. So sanh vai céc triflat khac

M(OT), 1: Ac,0 : xic tic Piéu kién Nhiét dd, Hiéu suit
phan dng thoi gian (%)
LiClO;
Hf(OTH), [7] 1:2:0,05 CH;NO, ndp, 6 gio 95
Khudy tir
Cu(OTf), [8] 1 mmol : 2 ml : 0,05 Pun khuéy tir 50 °C, 3 gio 99
37 (La)
Ln(OTf); [9] 0,38:0,72: 0,07 CH;NO, 50 °C, 18 gio 75 (Sm)
Pun khudy tir 82 (Eu)
95 (Yb)
‘ CH;NO,
Bi(OTf); [10] 2:1:0,01 Pun khudy tir 50°C, 2 gio 96
Cu(OTh), [12] 1:1:0,05 Dun khudy tir 100 °C, 3 gior 83
VSGDCT
Cu(OTf), [12] 1:1:0,056 67 °C , 2 phut 35
80 W
Maxidigest MX
Cu(OTf), [12] 1:1:0,05 350 74°C, 8 phut 56
45 W '
Bi(OTf); 1:2:0,01 Pun khudy tr | 100.°C, 5 gio 97
VSGDCT
Bi(OTf); I52::0,01 86 °C, 3 phiit 88
750 W
Bi(OTf); 1:1:0,01 Discover 110 °C, 3 phut 73

Trang 68




TAP CHi PHAT TRIEN KH&CN, TAP 13, S0 12 - 2010

4. KET LUAN

Qua nghién ctru xuc tic triflat bismuth
trong phan tmg acetil hoa trén anisol bang hai
phuong phap dun khudy tir va chiéu xa vi song,
chiing téi rut ra nhitng két ludn sau:

- Phan img acetil héa 1a mét phan img can
cung cap nhiét.

- - Phan Ung trong 10 vi song cho thoi gian
phan (mg rit ngin, tuy nhién néu ting thoi gian

phan tmg 1én, hiéu suit phan tng s& giam.

- Triflat bismuth 13 xtc tac rét ¢ hiéu qua
cho phan tng acetil hoa.

- Triflat bismuth cho san pham c6 do chon
loc vi tri para rit cao (trén 95 %). Didu nay rat
thudn lgi khi mudn diéu ché cac san pl}ém
para. '

Véi nhimg két qua dat dugc, ching toi hy
vong trong tuong lai s& tiép tuc nghién ctu
thuc hién phan ung acetil hoa trén cac dan xuét
khac cua benzen ddong thoi khao sat viée thu

héi va tai sir dung triflat.

ACETYLATION OF ANISOLE IN GREEN CHEMISTRY CONDITIONS

Hoang Thi Thu, Tran Hoang Phuong, Le Ngoc Thach
University of Science, VNU-HCM

ABSTRACT: In this study, acetylation of anisole by acetic anhydride, catalyzed by bismuth

triflate were described. The reaction was laken place under new generation monomode microwave

irradiation (Discover oven), solvent-free condition, high yield was obtainted in short time. Good

selectivities for the para- products were observed. Bismuth(lll) triflate could be recycled and reused

effectively.

Key words: Discover oven, bismuth triflate, acetylation, anisole, microwave irradiation, solvent-

[free condition.
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