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SUMMARY

Alkyl aryl ketone is an important intermediate in the synthesis of biologically active
molecules. It is usually synthesized by Friedel-Crafts acylation of aromatic compound in the
presence of excess Lewis acid, AICl;. In this study, copper triflate Cu(OTf), was used as a new
generation Lewis acid catalyst in Friedel-Crafts acylation. The reaction was taken place under
microwave irradiation on anisole and veratrole. Copper triflate is safe-to-handle, recoverable

and reusable.

I - GIGI THIFU

Ngay nay, nhém hgp chat axetophenon
mang nhém thé metoxi duge st dung rdt nhiéu
va da dang. N6 dugc xem la trung gian quan
trong dé diéu ché mot s§ dugc phdm, huong
liéu, phdm nhudm, chat khdng oxit héa, chat dn
dinh, chit diét ndm, diét cén triing, ... [1 - 4].

Cho dén nay hdu hé&t nhiing hgp chit nay
dugc didu ché bang phan ng axil héa Friedel-
Crafts, cu thé 1a C-axetil héa. Tuy nhién, cdc
axit Lewis (chu yé&u la AICL,) xic tdc cho phan
ng da anh hudng nghiém trong dén moéi trudng
vi lugng st dung du - khong thu héi duge sau
phan itng, thdi gian phan ting rat dai va ban than
xic tic nay déc hai cho sitc khoé [5, 6].

Trong nd lyc tim kiém xic tac thay thé, gin
OMe

Cu(OTf)
+  AcO 2 -

day cdc nha khoa hoc dd tim ra xic tic triflat
cho cdc phin (ng thé than dién tr huong
phuong. Véi luong rdt nho thudng khoang < 5%
mol (tinh theo chit nén), triflat dung dugc ca
trong moi trudng nude va hitu co, thu héi dé
dang, tii sir dung ma hoat tinh khong giam, san
phdm c6 do chon loc cao. RS rang triflat 1a mot

Lo CE

Xuc tac “xanh” [7, 8].

Triflat déng Cu(OTf), [9] duge st dung
trong phan ing C-axetil héa véi tic chat
anhidrid axetic trén 2 chdt nén 13 anisol 1 va
veratrol 4 (so d6 1). Phuong phdp kich hoat
phan dng truyén théng 12 dun khudy tir duge
thuc hién song song véi phuong phap kich hoat
phan (ng “xanh” 1a chi€u xa vi séng nhdm lam
ting hiéu sudt va giam thdi gian phan iing.

OMe OMe

COCH,
+ | +  CH,COOH
COCH,
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COCH,

Chat nén + anhidrid axetic + Cu(OTf),

A\ d

- Phuong phap kich hoat
- Diéu kién phdn ing
h

Hén hop

- Ly trich vdi dung moi CH,CL,
- Rita véi mitoc

Y 4
Dung dich nudc Dung dich CH,Cl,

- - Trung hoa bang NaHCO; bh
- Riea lai véi nuce

- Lam khan bang Na,SO,

- Loc va thu hoi dung méi

h 4 h

Cu(OTH), thu héi Hén hop san pham

-Cdn
- Phan tich bang GC

¥
% San phim

So dé 1: Qui trinh t6ng hgp

11 - THUC NGHIEM k&t qui % GC ciia miy GC-17A (Shimadzu) véi
cdt mao quan 20185-01B.
Cho vao mot 6ng nghiém c6 mai 1 mmol

chat nén, 1 mmol Ac,0 va 0,05 mmol Cu(OTY),. I - KET QUA
Tron déu, dat hén hgp phin ing vio mdy dun -
khudy tir hodc 10 vi s6ng gia dung cai tién. Diéu Muc tiéu ciia bai bdo nay 1a khio sdt phan

chinh cédc théng s6 k¥ thuat cin thiét. Hiéu sudt ng C-axetil héa anisol va veratrol véi xiic tdc
phan ing dugc xdc dinh theo So d6 1 dua trén  triflat déng trong diéu kién ti lugng cta Héa hoc
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Xanh, do d6 i 1é mol chit nén:tic chit:xic tic
duge chon 14 1:1:0,05.

1. C-axetil hoa anisol

a) Phuang phdp dun khudy nir

T6c do khudy duge chon la 500 vong/phiit.
Tién hanh khio sit hiéu suit phan ng theo
nhiét d6 va thoi gian. Qua khao sét, nhiét do 151
tru cha phan tng 12 100°C. C6 dinh nhiét d6 nay,
ti#n hanh khao sit thdi gian phan dng thi thiy
sau 3 gidy phan img dat d6 chuyén hda cao nhat.

Bdng I: Hiéu suat phan iing theo thoi gian

e GC, % Hiéu sudt, %
Thoi gian, h I 733 2+3)
1 78,6 21,4 18,5
3 14,2 85,8 83,1
4 23,6 76,4 72,4
5 50,3 49,7 47,9
6 54,7 45,3 41,5

Khi kéo dai thoi gian phan ng thi hiéu sudt
phdn ving lai giam. Trén sic ky d6 (GC) khong
thdy xuat hién san phdm phu, nhu vay khi kéo
dai thdi gian phan ng triflat déng lai xic tic
phan (ng theo chiéu ngugc lai (khir nhém
axetil).

b) Phuong phdp chiéu xa vi song

Lo vi séng gia dung: chon mic cong suit thip

nh4t 1a 80 W dé khao sét phan ung.

Vi khong diéu khién chi tiét duge céng sudt
cia 10 gia dung nén nhiét d¢ phan Ung tang
nhanh, viéc nay khong thich hop véi phan ing
C-axetil héa.

Lo vi song chuyén diung (Maxidigest MX 350):
Qua khao sit thi thdy cong sudt 45 W coa 1o
thich hop cho phan tGng.

Bdng 2: Hiéu suét phan \ing theo thai gian

Thoi gian, min | Nhiét do, °C* ] GC, % 33 H]i; S-:lit), %
1 65 80,1 19,9 16.8
2 67 62,4 37,6 352
3 69 63,8 36,2 34,1
4 70 75,3 24,7 21,7

(a)Nhiét d6 duoc do sau khi s chigu xa cham dut.

Bdng 3: Hiéu sudl phan ting theo thdi gian, cong sudt 45 W

Thoi gian, min Nhiét d¢,°C* n GC, % 53 Hl?é iuit) %
> 56 716 28,4 26.5
7 73 51,4 48,6 46,2 -
Ca 74 41,6 58,4 56,3
9 75 54,6 45,4 42,9

(a) Nhiét dé duoc do sau khi sy chigu xa chdm dit; (b) Bun khudy tlr, 74 °C, 8 plnit, hiéu suat 6%.
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Theo bang 3, ing v6i miic cong sudt 45 W
trong khoang thoi gian 8 phit hiéu suit phin
vng dat dugce 13 56,3% cao hon trong 16 vi séng
gia dung.

K&t qua trén cho thay phan tng C-axetil héa
hop chat huong phuong st dung xic tic triflat
déng thich hop véi 1d vi séng chuyén ding hon
16 gia dung nhung vi khong diéu khién dugc
nhiét 4o phan dng nén hi¢u suit phan dng chua
cao. Hiéu sugt phan ng s& dugc nang cao trong
nhing 10 vi séng chuyén dung thé hé mdi vi cd
thé kiém soat dugc nhiét d¢ phan img.

2. C-axetil hoa veratrol

Tuong ty, ddu tién thuc hién phan ng bang
phuong phap dun khudy tir sau dé dén 16 vi séng
gia dung va 10 vi séng chuyén dung. Hiéu suat
t6i uu trong nhing diéu kién ké wrén duoc ghi

trong bang 4.

Theo cic bang 1, 2, 3 va 4 phan tng C-axetil
héa hop chét huong phuong chiu anh hudng rat
nhiéu trén co cdu chit nén, veratrol véi 2 nhém
metoxi tang hoat nhan benzen hon so véi anisol
chi c¢6 1 nhém metoxi. Do d6, veratrol cho hiéu
suit cao hon anisol & ca phuong phap dun khudy
tir va chi€u xa vi séng.

Theo két qua khao sét, khi dén nhiét do t6i
ru néu ting thoi gian phan tng, triflat s& xic tac
phén dng theo chiéu nguge lai (khir axetil). Vi
th¢ trong trudng hop cin thi€t muén mudn gia
tang hiéu suft phan ing, cé thé chon phuong
phép gia ting lugng tic chat. Thi du véi nhiét do
67°C trong thoi gian 60 phit véi phuong phdp
dun khudy tir néu veratrol: Ac,0 13 1:8 hiéu suit
dat trén 95%.

Bdng 4: Hiéu sudt phan ng C-axetil héa veratrol

Phuong phép biéu kién p oL % 5 : Hlél;;um’
Pun khugy tir 60 phiit, 67°C 29,4 70,6 68,7
Vi séng gia dung 1 phiit, 80 W 44,2 54,3 49,6
Vi séng chuyén ding © g phit, 45 W 13,8 35.8 84,1

¢. Bun khudy tir, 67°C, 8 phiit, hidu suit 44,9%,

IV - KET KUAN

- Phan ing C-axetil héa huong phuong 1a
mét phan vng cdn cung cap nhiét.

- Vi day la mot phan ing thé than dién ti
hwong phuong, nén chit nén cang gidu dién ti
thi hiéu sudt phan Ung cang cao.

- Hiéu suft phan ¢ng tang theo thdi gian,
nhung qua mot khoang thdi gian nhit dinh
triflat s&€ xic tdc phan {mg xay ra theo chiéu
ngugc lai. Do dé nang lugng cin cho phan ing
phai dugc cung c&p trong mot thai gian cing
ngan cang t6t. Un diém cung cfp nhiét nhanh
chéng ctia 16 vi séng phi hop vdi yéu céu nay.

- V6i su chiéu xa tap trung va cong suét diéu
chinh chi tiét, 16 vi séng chuyén dung ching to
c6 nhidu wu diém hon 10 vi séng gia dung cai
tién.
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