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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 - GIOI THIEU

Ngay nay, nhom hgp chiat axetophenon
mang nhém thé€ metoxi dugc sir dung rit nhiéu
va da dang. N6 dugc xem la trung gian quan
trong dé diéu ché mot s6 dugc phdm, huong
liéu, phdm nhudm, chét khang oxit héa, chat 6n
dinh, chat diét ndm, diét con trung, ... [1 -4].

Cho dén nay hau hét nhiing hop chit nay
dugc diéu ché bang phan tng axil héa Friedel-
Crafts, cu thé 1a C-axetil héa. Tuy nhién, cdc
axit Lewis (chu yéu la AICl,) xic tidc cho phan
tng da anh hudng nghiém trong dén moi trudng
vi lugng st dung du - khong thu hoi duogc sau
phan tng, thoi gian phan tng rat dai va ban than
xuc tac nay doc hai cho stc khoé [5, 6].

Trong nd luc tim ki€ém xdc tac thay thé, gan
OMe

Cu(OTf)
+  Ac0O 2 >

day cac nha khoa hoc da tim ra xtc tac triflat
cho cdc phan ung th€ than dién ti huong
phuong. Véi luong rat nho thudong khoang < 5%
mol (tinh theo chat nén), triflat dung dugc ca
trong moi truong nudc va hitu co, thu hoi dé
dang, tai st dung ma hoat tinh khong giam, san
phdm c6 do chon loc cao. RS rang triflat 1a mot
xuc tdc éxanhé [7, 8].

Triflat dong Cu(OTf), [9] dugc st dung
trong phan ung C-axetil hdéa v6i tac chat
anhidrid axetic trén 2 chat nén 1a anisol 1 va
veratrol 4 (so d6 1). Phuong phap kich hoat
phan tng truyén thong 1a dun khuay tor dugc
thuc hién song song v4i phuong phéap kich hoat
phan ting éxanhé 1a chi€u xa vi séng nhim lam
tang hiéu suat va giam thoi gian phan tng.
OMe OMe

COCH34

+ +  CH,COOH
COCH,

681



OMe OMe OMe

OMe
. Ao CuOTh OMe OMe
©2 > + + CH4COOH

COCH;

COCH;

\4

Chat nén + anhidrid axetic + Cu(OTY),

- Phuong phdp kich hoat
- Diéu kién phdn iing
v

Hon hop

- Ly trich voi dung moéi CH,Cl,
- Riia véi nude

v v
Dung dich nuéc Dung dich CH,Cl,

- Trung hoa bang NaHCO; bh
- Rita lai voi nudc

- Lam khan bdng Na,SO,

- Loc va thu hoi dung moi

A A

Cu(OTf), thu hoi Hon hop san pham

-Cdn
- Phan tich bang GC

A4

% San pham

So'dé 1: Qui trinh téng hop

11 - THUC NGHIEM két qua % GC ctia may GC-17A (Shimadzu) véi
cot mao quan 20185-01B.

Cho vao mot ong nghiém c¢6 mai 1 mmol

chat nén, 1 mmol Ac,0 va 0,05 mmol Cu(OTf),. I - KET QUA
Tron déu, dat hon hop phan tng vao may dun
khuay tir hoac 10 vi séng gia dung cai tién. Diéu Muc tiéu ctia bai bdo nay la khao sat phan

chinh céc thong s6 k¥ thuat can thiét. Hiéu suat tng C-axetil hoa anisol va veratrol véi xic tac
phan ting duoc xdc dinh theo So d6 1 duva trén triflat dong trong di€u kién ti lugng cia Héa hoc
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Xanh, do d6 ti 1é mol chat nén:tdc chét:xiic tac
duoc chon 1a 1:1:0,05.

1. C-axetil hoa anisol

a) Phuong phdp dun khudy tir

Toc do khudy duogc chon la 500 vong/phuit.
Tién hanh khao sit hiéu sudt phan dng theo
nhiét do va thoi gian. Qua khao sat, nhiét do t6i
uu cua phan tng l1a 100°C. C6 dinh nhiét do nay,
tién hanh khao sat thoi gian phan ung thi thiy
sau 3 gio phan tng dat do chuyén héa cao nhat.

Bdng 1: Hiéu suét phan tng theo thoi gian

- . GC, % Hiéu suit, %
Thoi gian, h 1 313 2+3)
1 78,6 214 18,5
3 14,2 85,8 83,1
4 23,6 76,4 72,4
5 50,3 49,7 479
6 54,7 45,3 41,5

Khi kéo dai thoi gian phan tng thi hiéu suit
phan tng lai giam. Trén sic ky d6 (GC) khong
thay xuét hién san phdm phu, nhu vay khi kéo
dai thoi gian phan tng triflat dong lai xdc tac
phan tng theo chiéu nguoc lai (khir nhém
axetil).

b) Phuong phdp chiéu xa vi séng

Lo vi song gia dung: chon muc cong suat thap

nhat 12 80 W dé khéo sat phan ting.

Vi khong diéu khién chi ti€t duoc cong suat
ctia 10 gia dung nén nhiét do phan ung tang
nhanh, viéc nay khong thich hop véi phan tng
C-axetil hoa.

Lo vi song chuyén dung (Maxidigest MX 350):
Qua khao sat thi thdy cong suat 45 W cua 1o
thich hop cho phan tng.

Bdng 2: Hiéu suét phan tng theo thoi gian

Thoi gian, min | Nhiét do, °C* : GC, % — Hle;(; iugt), %
1 65 80,1 19,9 16.8
2 67 624 37,6 352
3 69 63,8 36,2 341
4 70 75,3 24,7 21,7

(a)Nhiét d6 duoc do sau khi su chiéu xa chdm dut.

Bang 3: Hiéu suat phan tng theo thoi gian, cong suat 45 W

Thoi gian, min | Nhiét do, °C* 1 GC, % 3 Hl@(; ilgt), %
S 56 71,6 28,4 26,5
7 73 51,4 48,6 46.2
8 74 41,6 584 56,3
9 75 54,6 454 42.9

(a) Nhiét do dugc do sau khi su chi€u xa cham dit; (b) Pun khudy tir, 74 °C, 8 phiit, hiéu suat 6%.

683



Theo bang 3, tng v6i muc cong sudt 45 W
trong khoang thoi gian 8 phdt hiéu suat phan
ung dat duoc la 56,3% cao hon trong 10 vi séng
gia dung.

Két qua trén cho thdy phan tng C-axetil hda
hop chét huong phuong st dung xtc tac triflat
doéng thich hgp véi 10 vi séng chuyén diing hon
10 gia dung nhung vi khong diéu khién dugc
nhiét do phan ting nén hiéu suét phan tng chua
cao. Hiéu suat phan tng sé& duoc nang cao trong
nhiing 10 vi s6ng chuyén dung thé hé¢ méi vi cé
thé kiém sodt duoc nhiét do phan tng.

2. C-axetil hoa veratrol

Tuong tu, dau tién thuc hién phan tng bang
phuong phap dun khuay tlr sau d6 dén 10 vi song
gia dung va 10 vi séng chuyén dung. Hiéu suat
t6i wu trong nhitng diéu kién ké trén dugc ghi

trong bang 4.

Theo cédc bang 1, 2, 3 va 4 phan tng C-axetil
héa hop chat huong phuong chiu anh hudng rat
nhiéu trén co cau chat nén, veratrol v6i 2 nhém
metoxi tang hoat nhan benzen hon so véi anisol
chi ¢6 1 nhém metoxi. Do d6, veratrol cho hiéu
suft cao hon anisol & ca phuong phap dun khudy
tlr va chi€u xa vi song.

Theo két qua khao sat, khi dé€n nhiét do toi
uu néu tang thoi gian phan tng, triflat s€ xtc tac
phan tng theo chiéu nguge lai (khir axetil). Vi
thé trong truong hgp cén thi€t muén muon gia
tang hiéu suat phan dng, c6 thé chon phuong
phéap gia tang lugng tac chat. Thi du véi nhiét do
67°C trong thoi gian 60 phit véi phuong phdp
dun khudy tir néu veratrol: Ac,O la 1:8 hiéu suat
dat trén 95%.

Bdng 4: Hiéu suat phan tng C-axetil héa veratrol

Phuong phap Diéu kién y OC. % . H‘e‘f%suat’
Dun khudy tir 60 phiit, 67°C 29,4 70,6 68,7
Vi séng gia dung 1 phut, 80 W 44,2 54,3 49,6
Vi séng chuyén dung © 8 phut, 45 W 13,8 85,8 84,1

c. Dun khudy tlr, 67°C, 8 phiit, hiéu suat 44,9%.

IV - KET KUAN

- Phan ung C-axetil héa huong phuong la
mot phan tng can cung cap nhiét.

- Vi day 1a mot phan tng th€ than dién th
huong phuong, nén chat nén cang giau dién tu
thi hiéu suat phan tng cang cao.

- Hiéu suat phan ung tang theo thdi gian,
nhung qua mot khoang thoi gian nhat dinh
triflat s&€ xtc tdc phan dng xdy ra theo chiéu
nguoc lai. Do d6 nang lugng can cho phan ting
phai duogc cung cap trong mot thoi gian cang
ngin cang t6t. Uu diém cung cap nhiét nhanh
chdng cua 10 vi séng phut hgp véi yéu cau nay.

- V6i su chiéu xa tap trung va cong suat diéu
chinh chi tiét, 10 vi séng chuyén dung ching to
¢6 nhiéu vu diém hon 10 vi séng gia dung cai
tién.
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KHAUO SAUT PHAUN OUNG C-AxETIL HOUA MOAT SOA
ARIL METIL ETER TRONG NIEAU KIEAN HOUA HOIC XANH
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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-Crafis acylation of aromatic compound in
the presence of excess Lewis acid, AIC;.

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.

1. GIOUI THIEAU

Ngagy nay, nhoum héip chaat acetophenon mang nhoum thea metoxi A6dic sOU
duing raat nhieau vag fia daing. Nou Ad60ic xem lag trung gian quan troing Aea
Aieau chea moat soa dddic phaam, hédng liedu, phaam nhuoam, chaat khaung
oxid holia, chaat oan fionh, chaat dieat naam, dieat coan trugng, ... 234

Cho Aean nay haau heat nhédng hoip chaat nagy fiddic Aieau chea baeng phaln
oung acil houa Friedel-Crafts, cui thea lag C-acetil houa. Tuy nhiean, cauc acid
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Lewis (chul yeau lag AICI3) xuuc tauc cho phadn 6ung fiad Addic nhaan thaay lag
gaay ra nhieau tré0 ngaii nghiedam troing cho moai troéegng vi: phaldi s60 duing
l166ing théga, khoang thu hoai nddic sau phadn dung, thégi gian phadn dung raat
dagi vag balin thaan xutic talic nagy fioéc haii cho séuc khoet *°.

Trong noa I6ic tim kieam xuuc tauc thay thea, gaan fiady cauc nhag khoa hoic fiad
tim ra xuuc tauc triflat cho cauc phain 6éung thea thaan fiean t6a hééng phodng.
Véui 166ing raat nhol thédéang khoalng < 5% mol (tinh theo chaat nean), triflat
dugng Ro66ic cal trong moai trodeng noduc vaag hodu cd, thu hoai ded daeng, taui
s60 duing mag hoait tinh khoang gialim, salin phaam cou foa choin loic cao. Rod
ragng triflat lag moat xutic tatic “xanh” "8

Triflat ioang Cu(OTf), ° Addic sd0 duing trong phalin éuing C-acetil holia véui tatc
chaat anhidrid acetic tredn 2 chaat nean lag anisol 1 vag veratrol 4 (S6 noa 1).
Phoéng phaup kich hoait phaln 6ung truyean thoang lag Aun khuaay to6g AGOIC
thoic hiean song song véui phddng phaup kich hoait phaln 6ung “xanh” lag chieau
xal vi soung nhaem lagm taéng hiedau suaat vag giam thégi gian phadn dung.

OMe OMe OMe
Cu(OTf), COCHs
+ AcO > + + CH3;COOH
COCHs
1 2 3
OMe OMe OMe
OMe
. Ao CuOTh OMe OMe
K - + + CH,COOH
COCH,
COCH,
4 ) 6
Chaat nean
+
anhidrid acetic
D> +
Cu(OT);
- Ph66ng phaup kich
hoait
Y__Kiiaqy kiedn phadn 687
Hoan
hOIP  [eh veui dung moai CH,Cl
- Réda véui n6éuc
A\ 4
Dungddch | | Dung déch CH,C,




S$6 noa 1: Qui trinh toang hdip

2. KEAT QUAU

Muic tiedu cula fiea tagi lag khalo saut phaln 6éung C-acetil houa anisol vag
veratrol véui xuuc tauc triflat ioang trong fiieau kiean tee 166ing cula Houa hoic
Xanh, do fou tee led mol chaat nean:tauc chaat:xuuc tauc A6dic choin lag

1:1:0,05.

2.1 C-Acetil Houa Anisol

2.1.1 Phodéng phaup fiun khuaay tée

Toac fioa khuaay nddic choin lag 500 vogng/phuut. Tiean hagnh khalo saut hiedu
suaat phaln 6ung theo nhieat foa vag thowi gian. Qua khalo saut, nhieat foa toai
O6u cula phaidn 6éung lag 100 °C. Coa fidnh nhieat Aoa nagy, tiean hagnh khado
saut thdéei gian phaln 6ung thi thaay sau 3 gi6ée phaln 6ung Aait Aoa chuyean

houa cao nhaat.

Baiing 1: Hiedu suaat phaln 6ung theo thégi gian.

Thoégi gian GC (%) Hiedu suaat (%)
(9i62) 1 2+3 (2+3)
1 78,6 21,4 18,5
3 14,2 85,8 83,1
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4 23,6 76,4 72,4
5 50,3 49,7 47,9
6 54,7 45,3 41,5

Khi keuo dagi thégi gian phaln 6ung thi hieau suaat phadn 6ung laii gialm. Trean
saéc kyu Aoa (GC) khoang thaay xuaat hiean salin phaam phui, nhé vaay khi keuo
dagi théwgi gian phadn 6éung triflat Aoang laii xuuc tauc phadn éung theo chieau
ngodic laii (khdh nhoum acetil).

2.1.2 Phoéng phaup chieau xai vi soung

Log vi soung gia duing: choin mduc coang suaat thaap nhaat lag 80 W fiea
khalo saut phadn éung.

Bailing 2: Hiedu suaat phalin 6ung theo thogi gian

Thoégi gian | Nhieat hoa GC (%) Hiedu suaat (%)
(phuut) (°c)® 1 2+3 (2+3)
1 65 80,1 19,9 16,8
2 67 62,4 37,6 35,2
3 69 63,8 36,2 34,1
4 70 75,3 24,7 21,7

a. Nhieat noa noodic no sau khi s6i chiedu xai chaam dout

Vi khoang nieau khiean chi tieat nddic coang suaat cula log gia duing nean nhieat
Aoa phaln 6ung taéng nhanh, vieac nagy khoang thich hoip véui phaldn éung C-
acetil houa.

Log vi soung chuyean dugng (Maxidigest MX 350): Qua khalo saut thi thaay
coang suaat 45 W cuda log thich hdip cho phaln dung.

Bailing 3: Hiedu suaat phaln 6ung theo thégi gian, coang suaat 45 W

Théei gian | Nhieit fiod GC(%) Hiedu suaat (%)
(phuuit) (°c)? 1 2+3 (2+ 3)
5 56 71,6 28,4 26,5
7 73 51,4 48,6 46,2
8° 74 41,6 58,4 56,3
9 75 54,6 45,4 42,9

a. Nhieét fioa fiddic fio sau khi sdi chieau xai chaam dout.
b. Nun khuaay té@, 74 °C, 8 phult, hiedu suaat 6%.
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Theo Balng 3, 6ung voui mouc coang suaat 45 W trong khoalng thégi gian 8
phuut hiedu suaat phaln 6ung nait f66ic lag 56,3% cao hén trong log vi soung gia
duing.

Keat qual tredn cho thaay phaldn éung C-acetil houa hdip chaat hoéng phédng
s6U duing xuuc tauc triflat fioang thich hdip voui log vi soung chuyean dugng hén
log gia duing nhéng vi khoang fiieau khiean Ad6ic nhieat hoa phaln éung neéan
hiedu suaat phadn 6ung chda cao. Hieau suaat phaln éung sed fAd6ic nadang cao
trong nhédng log vi soung chuyean dugng thea hea moui vi cou thea kieam soaut
AdOIC nhieat fioa phadn dung.

2.2 C-Acetil Houa Veratrol

Toodng tol, naau tiean thdic hiean phadn éung baéng phddng phaup fiun khuaay
tog sau fiou fiean log vi soung gia duing vag log vi soung chuyean dugng. Hiedu

suaat todi 6u trong nhddng fiieau kiean kea tredn nédic ghi trong Baling 4.

Baing 4: Hiedu suaat phain 6ung C-acetil houa veratrol

, GC (%) Hiedu
Phééng phaup Nieau kiean suaat
4 5 o
— - (%)
Nun 60 phut,
khuaay too 67 °C 29,4 70,6 68,7
Vi soung 1 phuut,
gia duing 80 W 44,2 54,3 49,6
Vi soung 8 phuut,
chuyean dugng ° 45 W 13,8 85,8 84,1

c. Nun khuaay tég, 67 °C, 8 phuut, hiedu suaat 44,9 %.

Theo cauc Baidng 1, 2, 3 vag 4 phaln éung C-acetil hotua héip chaat hééng
phdédng chou alnh hé60ng raat nhieau tredn cd caau chaat nean, veratrol véui 2
nhoum metoxi taéng hoait nhaan benzen hén so voui anisol chae cou 1 nhoum
metoxi. Do fiou, veratrol cho hiedau suaat cao hén anisol 60 call ph6éng phaup fiun
khuaay t0@ vag chieau xai vi soung.

Theo keat qual khalo saut, khi fiean nhieat noa toai ou neau taéng thowi gian
phadn 6ung, triflat sed xuuc tac phaldn éung theo chieau ngodic laii (khdl acetil).
Vi thea trong tro6@ang hdip caan thieat muoan muoan gia taéng hiedu suaat phadn
oung, cou thea choin phédng phaup gia taéng 166ing tauc chaat. Thi dui voui
nhieat foa 67 °C trong thdgi gian 60 phult voui phddng phaup fiun khuady tog
neau veratrol: Ac,0 lag 1:8 hiedu suaat Aait treadn 95%.
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3. THOIC NGHIEAM TOANG QUAUT

Cho vago moat oang nghieam coa magi 1 mmol chaat nean, 1 mmol Ac,0O vag
0,05 mmol Cu(OTf),. Troan fieau, Aaét hoan hoip phadn éung vago mauy fiun
khuady t6@ hoaéc log vi soung gia duing cadi tiean. Niedu chonh cauc thoang soa
kyd thuaat caan thieat. Hiedu suaat phadn 6ung Addic xauc Adnh theo Sé fioa 1
ddia trean keat quald % GC cula mauy GC-17A (Shimadzu) voui coat mao quadn
20185-01B.

4. KEAT KUAAN

- Phadn 6éung C-acetil houa h66ng phdéng lag moat phaln éung caan cung caap
nhieat.

- Vi Aaay lag moat phadn oung thea thaan fiiean t00 hodng phodng, nean chaat
nean cagng giagu fiiedn tod thi hiedu suaat phadn 6ung cagng cao.

- Hiedau suaat phadn 6ung taéng theo thégi gian, nhong qua moat khoailng thégai
gian nhaat nonh triflat sed xuuc tauc phaldn 6ung xady ra theo chieau ngd6dic laii.
Do fiou naéng 166ing caan cho phain oung phadi Addic cung caap trong moat
thdgi gian cagng ngaén cagng toat. Ou fAiedm cung cadp nhieét nhanh choung
cuda log vi soung phug héip voui yeédu caau nagy.

- VOui sOi chiedu xai taap trung vag coang suaat fieau chénh chi tieat, log vi
soung chuyean dugng chdung tol cou nhieau éu fileam hén log vi soung gia duing
cadi tiean.
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