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

KHAO SAT PHAN UNG ACETIL HOA ANISOL
TRONG DPIEU KIEN HOA HQC XANH

Hoang Thi Thu, Trin Hoang Phuwong, L& Ngoc Thach
Pai hoc Khoa hoc Ty nhién , PHQG-HCM

Tém tit: Phan irng acetil hoa anisol véi anhidrid acetic xiic tc triflat bismuth dwoc khao sdt

trong nghién ciru nay. Phdn g dwoc thire hién trong diéu kién khong dung méi, dwdi sw chiéu xa vi

song (16 Discover, CEM). San pham para ¢é dé chon loc cao. Phan iing cho hiéu sudt cao trong mot

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

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

1. PAT VAN DE

Ngay nay, cac sin pham ciia sy acetil hoa
hop chét huong phuong rit phd bién, duoc s
dung ngay cang nhiéu va cang da dang. Cac
acetophenon tri hoan dugc xem la trung gian
quan trong trong viéc didu ché dwoc phim,
nudc hoa, huong vi, phém nhudém, chit déo,
chat khang oxid hoa, chét én dinh, chét diét
ném, thudc trir sau [1].

Tuy nhién, phan tng acetil hoa hop chit
huong phuong s dung acid Lewis truyén
théng nhu AICl; (su acil hoa Friedel-Crafts)
gip nhiéu vin dé can phai giai quyét nhu: - sir
dung mot khdi luong 16n chit xic tic (hai
duong lugng mol); - phan Gtng doi hoi khan
nuéc; - xic tac khong thu hdi duoc; - chat thai
gdy doc hai cho moi truong; - thoi gian phin
ung dai; - hiéu sut khong cao; - can phai co hé
thong phong bi [2].

Sy ra doi cua acid Lewis thé hé méi,
trifluorometansulfonat kim loai, triflat kim loai,
M(OTf),, di khic phyc dwoc nhimg khuyét

diém khi st dung acid Lewis truyén thong

trong phan tmg thé than dién tir huong phuong.
Xuc téc triflat dugc st dung véi khéi lugng rat
it (khoang 1-5% mol so véi tac chét); thu hoi,
tinh ché dé dang va hoat tinh hau nhu khong
thay d6i khi tai sir dung [3.,4,5]. Diéu kién phan
ung trong truong hop sir dung triflat 1a than
thién véi moi truong va phu hop véi cac
nguyén tic Hoa hoc Xanh [6].

Phan Umg acetil hoéa anisol véi anhidrid
acetic xuc téac triflat d3 duwoc mot sb bai bao dé
cap dén nhu: HFOTI), [7]; Cu(OTh), [8];
Ln(OTf); [9] v6i Ln: Lu, Sm, Eu, Yb. Tit ca
déu sir dung dung méi, dun hoan luu trong mot
thoi gian dai, d6i khi c6 su dung thém chét tro
xUc tac. Véi triflat bismuth, Bi(OTf);, cling cd
st dung dung mdi nitrometan va dun hoan luu
50 °C trong 2 h [10].

Viéc acetil hoéa anisol s dung anhidrid
acetic trong didu kién khong dung méi [11] da
dugc chung t6i thyc hién véi xuc tac triflat
ddng [12] dudi su chiéu xa vi song trong 10 gia

dung (multimode) cai tién [13,14].
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Trong bai bdo nay, triflat bismuth,
Bi(OTf)s, ciing dugc s dung dé xiic tic cho
phén (g acetil hoa anisol bang anhidrid acetic
trong nhitng diéu kién phan mg twong tw nhu

trén, nhung khi chiéu xa vi song thi dugc thuc

1
2. THUC NGHIEM

2.1. Hoa chét

Anisol (Merck), triflat bismuth (Aldrich)
khong tinh ché lai, anhidrid acetic (Trung
Quéc) tinh ché bing phuong phap chung cét

phan doan.

2.2. Thiét bi

Sy chiéu xa vi séng dugc thuc hién trong
10 vi song gia dung EM-D9553 (SANYO) cai
tién (VSGDCT) va trong 16 vi séng chuyén
dung Discover (CEM) (VSCD).

Hiéu suit phan ung va dinh danh san phim
duogc thuc hién 14n luot trén may séc ky khi
Shimadzu GC-17A, c6t mao quan 20185-01B:
30 m x 320 pm x 0,25 pm, diu do FID va trén
may sic ky khi ghép khéi phd Agilent GC
7890A, cot mao quan Agilent 190915-433: 30
m x 250 pm x 0,25 pm, diu do MSD 5975C

voi Triple-Axis Detector.

2.3. Thue nghiém tong quat

[ 5]

hién trong 10 vi séng chuyén dung Discover
(CEM) [15]. Pay 1a lan déu tién phan Gmg nay
dugc thyc hién trong 10 Discover nhim gop
phﬁn xéc dinh vai trd cta su chiéu xa vi song

kiéu monomode trong cac phan tmg hoa hoc.

3
St dung mét hdn hop gdm 1 mmol anisol,
1 mmol anhidrid acetic, 0,01 mmol Bi(OTf);.
Sau khi phan tng két thic, ly trich hdn hop
san pham bang diclorometan. Lép hitu co duoc
trung h emg dich NaHCOj. Rura lai voi
nudc, lam khan, Igc. Cho dung dich qua loc di

ngang qua cdt silicagel. Thu hdi dung méi, can

hén hop san pham va ghi két qua sé((lj)'r hi.C 0 ) 0
3 2

3. KET QUA VA THAO LUAN
3.1. Phwong phap chiéu xa vi song
V6i phuong phap chiéu xa vi song, tién
hanh khao sat phan ung trén hai 16 vi song gia
dung cai tién va chuyén dung.
3.1.1. Lo vi séng gia dung cai tién
Tién hanh khao sat anh hudng ciia cong
suét chiéu xa, thoi gian phan tng va ti 1& mol

chat nén va tac chat.

3.1.1.1. Anh hwéng ciia cong suat chiéu xa
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Ban déu, c6 dinh thoi gian chiéu xa 1a 3 hiéu anh huéng cua coéng sudt coa 10
phut, chon ti I mol 1 : Ac,O la 1 : 1 dé tim

Bang 1. Khao sat cong suat ciia 10 vi song gia dung

Cong suit Nhiét dp GC (%) Hiéu sut (%)
W) (‘C)* 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 sw chiéu xa vi séng vira dirng

) A A A 1a o/ 2
Qua Bang 1, hiu suat dat cao nhat 1a 47 % & 3.1.1.2. Ti 1¢ mol

750 W. Nhén thay v6i cong suat kha cao ma Tir két qué Bang 1, chon cong suit 1a 750

hi€u suat phan tng van thap. Vi vy, chiung toi W, tam cb dinh tiép thoi gian phan (ng 14 3

tien hanh khao sat ti I¢ mol anisol : Ac,0. phiit dé khao sét ti & mol 1: AcO.

Bang 2. Khao sat ti 1& mol cht nén va tac chat

Ti 1¢ mol Nhiét do % GC Hiéu suit (%)
1: Ac,0 : Bi(OTf); (°C)* 1 2 3 2+3
1:1:0,01 78 51,32 2,39 46,29 47
1:1,5:0,01 80 37,98 3,43 58,59 60
1:2:0,01 86 8,90 5,05 86,05 88
1:2,5:0,01 82 53,55 0,63 45,81 43

(*): do khi sy chiéu xa vi song vira dieng

Q,ua Bang 1 va 2 nhén thay hiu suat phan tmg 3.1.1.3. Anh hwéng théi gian phan tmg
toi uu la 88 % dat dugc ¢ 750 W véi ti 1¢ mol 1 , )

, ] Thay do6i thoi gian phan ung tu 2 dén 5
:Ac,O1a 1 : 2. Chon cong suat va ti 1¢ mol noi i
. L o phut, két qua dugc ghi trong Bang 3 nhu sau:
trén d¢ khdo sat tiép anh hudng cua thoi gian

phan tng.
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Béng 3. Khao sat anh hudéng cta thoi gian phén g

Théi gian Nhiét do GC (%) Hiéu suat (%)
(phut) (C)* 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 9,86 427 85,86 84
5 92 16,54 4,77 78,69 78

(*): do khi sw chiéu xa vi song vira dieng

Qua Béng 3, nhan thay hi¢u suat phan mg
dat t&i wu 1a 88 % & cong sudt 750 W, thoi gian
phan ung 3 phut, ti [ mol 1 : Ac,O1a 1: 2.

3.1.2. Vi séng chuyén dung

Str dung 16 vi song chuyén dung thé hé
méi, Discover-CEM, tién hanh khao sat anh
hudng cta nhi¢t d§ va thoi gian phan Gng. Vi
su chiéu xa trong 10 vi song chuyén dung c6

dac tinh 1a tap trung nang luwgng (don cach,

monomode) nén manh hon nhidu so véi 16 vi
song gia dung (da cach, multimode), nén co thé
tién hanh khao sat phan tmng véi ti 18 mol 1 :
Ac,0O 1a 1 : 1 phu hop véi tiéu chi Hoa hoc
Xanh.

3.1.2.1. Khio sat nhiét d9 phan ing
Tam c6 dinh thoi gian phan tmg 1a 3 phut,
thay dbi nhiét do dé tim nhiét d6 t6i wu cho

phan ng.

Béng 4: Khao sat hi¢u suét phan tng theo nhiét do

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

Qua Bang 4, nhan théy hiéu suét cao nhat

la 73 % & 110 °C sau thoi gian 3 phat nén
quyét dinh chon nhiét d6 110 °C dé khao sat

anh hudng cua thoi gian phan ung.

3.1.2.2. Khdo sat thoi gian phan @ng
Chon nhiét d6 1a 110 °C tién hanh khao sét

thoi gian phén Umg.
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Bang 5. Khao sat higu suét theo thoi gian

Thoi gian GC (%) Hiéu suit (%)
(phut) 1 2 3 2+3
1 57,07 2,49 40,44 41
2 49,38 3,12 47,48 48
3 24,27 0,78 74,94 73
4 33,57 4,56 61,86 64

Qua Bang 4 va Bang 5, trong diéu kién t6i uu
cua 10 vi song chuyén dung 1a nhiét do 110 °C,
thoi gian 3 phat, hiéu suit dat 73 %.

3.2. Phwong phap dun khudy tir

3.2.1. So sanh phwong phap dun khuf'ly tir va

chicu xa vi song

Ap didu kién t6i wu cua 16 vi song chuyén
dung Discover-CEM (nhiét d6 110 °C va thoi
gian phan Gng 3 phut) sang dun khudy tir thu

duoc két qua nhu sau.

Bang 6. So sanh giita dun khudy tir va vi song chuyén duing

%GC Hiéu suét
Phuong phap 1 3 (%)
Pun khudy tir 72,30 26,01 27
Chiéu xa vi song 2427 74,97 73

Két qua trong Bang 6 cho thiy, cling thoi gian
phan tmg hiéu suit cia phan mg xay ra trong
10 vi séng cao hon rat nhidu so véi dun khudy
tir. Do do, chiing t6i tiép tuc tién hanh t6i wu

hoa phan g véi phuong phap nay.

3.2.2. Khdo sat anh huwéng cia nhiét d

Tam cb dinh thoi gian phan tmg 14 3 gio, ti
1¢ mol 1 : Ac,O 1a 1: 1 dé khao sat anh hudng
cta nhi¢t do 1én phan Gng, thu duoc Kkét qua

sau.
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Béng 7. Khao sat anh hudng cia nhiét o

Nhiét do GC (%) Hiéu suit (%)
(°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 t6i vu 100 °C

nen va tac chat

@& khao sat ti 16 mol 1 : Ac,0.

3.2.3. Khido sat anh huwéng caa ti 18 mol chit

Chon nhiét d6 100 °C, gitt thoi gian 3 gio,

thay ddi ti 16 mol tac chat dé khao sat anh

hudng cua ti 1€ mol 1én phan ng.

Bang 8. Khao sat ti 1¢ mol 1 : Ac,O

Ti 18 mol % GC Hiéu suét (%)
1: Ac,0: Bi(OTH); 1 2 3 2+3
1:1: 0,01 45,79 1,29 52,92 53
1:2: 0,01 27,18 0,29 72,52 70
1:3:0,01 27,77 1,94 70,28 70

dé khao sat anh hudng cia thoi gian.

Duva vao Bang 7 va 8, nhan thfiy hiéu suét tdi
wu ciia phan (ng ¢ 100 °C, ti 1€ mol 1 : Ac,0 la

1: 2 12 70 % nén chon diéu kién phan tmg nay

3.2.4. Khdo sat anh hudng cia thoi gian

Chon nhiét do phan (ng la 100 °C, ti 1&

mol 1 : Ac,O 1a 1: 2, khao sat anh huong ctua

thoi gian.

Béng 9. Khao sat anh hudng cua thoi gian

Thoi gian GC (%) Hiéu suét (%)
(gi0) 1 2 3 2+3)
3 27,18 0,29 72,52 70
4 2,30 5,11 92,89 95
5 0 3,42 96,58 97
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Qua bing trén nhn thay doi v ph,“"f’g php 33. So sanh véi cic xidc tac triflat khac
dun khuay tir, phan Gng cho hiéu suat to6i uu 97

% tai 100 °C trong vong 5 gio.

Bang 10. So sanh véi céc triflat khac

M(OTY), 1: Ac,0 : xiic tic Diéu kién Nhiét d9, Hiéu sut
phén ung thoi gian (%)
LiClO,
Hf(OTH), 7] 1:2:0,05 CH;NO, ndp, 6 gio 95
Khudy tir
Cu(OTY), [8] 1 mmol : 2 ml : 0,05 Pun khqu tr 50 °C, 3 gio 99
37 (La)
Ln(OTf); [9] 0,38:0,72: 0,07 CH;NO, 50 °C, 18 gio 75 (Sm)
Dun khudy tir 82 (Eu)
95 (Yb)
CH;NO,
Bi(OT1); [10] 2:1:0,01 Dun khudy tir 50 °C, 2 gio 96
Cu(OTf), [12] 1:1:0,05 Pun khudy tir | 100 °C, 3 gio 83
Cu(OTf), [12] 1:1:0,05 VSGDeT 67°C , 2 ph 35
u :1:0, °C, ut
(0OTH), 30 W p
Maxidigest MX
Cu(OTf), [12] 1:1:005 350 74°C, 8 phut 56
45 W
Bi(OTf); 1:2:0,01 Dun khudy tir 100 °C, 5 gid 97
VSGDCT
Bi(OTf); 1:2:0,01 86 °C, 3 phut 88
750 W
Bi(OTY); 1:1:0,01 Discover 110 °C, 3 phut 73
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4. KET LUAN

Qua nghién cliru xuc tac triflat bismuth
trong phan tmg acetil hoa trén anisol bang hai
phwong phap dun khudy tir va chiéu xa vi song,
chung t6i rit ra nhirng két luan sau:

- Phan tng acetil hoa 1a mot phan tmg cin
cung cép nhiét.

- Phan tng trong 10 vi song cho thoi gian
phén tmg rat ngan, tuy nhién néu ting thoi gian

phan tng lén, hiéu suét phan ung s€ giam.

- Triflat bismuth 1 xac tac rat co hiéu qua
cho phan tng acetil hoa.

- Triflat bismuth cho san phém ¢6 d6 chon
loc vi tri para rit cao (trén 95 %). Diéu nay rat
thuan loi khi mudn didu ché cic san phim
para.

Vi nhiing Kkét qua dat duoc, chung toi hy
vong trong tuong lai s& tiép tuc nghién ctru
thuc hién phan tng acetil hoa trén cac dan xuét
khéc cta benzen dong thoi khao sat viéc thu

hdi 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 are described. The reaction was taken 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(Ill) triflate could be recycled and reused

effectively.

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

free condition.
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