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ABSTRACT

The copper-based metal organic frameworks CuOBA was successfully
synthesized from the reaction of copper nitrate trihydrate and 4°4-
oxybisbenzoic acid ligand by solvothermal method. The physico-chemical
properties and structural characteristics of CuOBA were determined by a
variety of different techniques including X-ray powder diffraction
(PXRD), Scanning electron microscopy (SEM), Transmission electron
microscopy (TEM), Thermogravimetric analysis (TGA), and Fourier
Transform infrared (FTIR).This material was used as a heterogeneous
catalyst for the C-O coupling reaction between 2’-Hydroxyacetophenone
and benzyl ether to give 2-acetyl phenyl benzoate as the major product
when using tert-butyl hydroperoxide (TBHP) (70% wt. in water) as an
oxidant. Reaction yield reached more than 80% at 90°C in the presence
of 5 mol% catalyst and 5 equivalents of oxidation TBHP after 8 hours.
The results showed that CuOBA could be recovered and reused six times
without a significant degradation in catalytic activity.

TOM TAT

Vat liéu khung hitu co-kim logi tam dong CuOBA da dwoc tong hop thanh
céng tir Cu(NO3); va 4 4-oxybisbenzoic acid bang phwong phdp nhiét
dung méi. Tinh chdt héa Iy va ddc trung cdu triic ciia CuOBA dwrge xdc
dinh bang mét s6 phwong phdp phan tich hién dai nhuw nhié~u xq tia X dang
bét (PXRD), kinh hién vi dién tir quét (SEM), kinh hién vi dién tir truyén
qua (TEM), phdn tich nhiét trong lwong (TGA) va phé hong ngoai (FT-
IR). Vit liéu nay dwoe sit dung lam xiic tdc di thé trong phan vmg ghép doi
C-O giita 2 -hydroxyacetophenone va benzyl ether cho san pham chinh la
2-acetyl phenyl benzoate khi sir dung chdt oxy héa tert-butyl
hydroperoxide (TBHP) (70% wt. trong nueéc). Hiéu sudt phan g dat hon
80% o nhiét do 90°C khi co sy hién dién cua 5 mol% xuc tac va 5 dwong
leong chdt oxy héa TBHP sau 8 gio. Két qua cho thdy CuOBA cé kha
ndang thu hoi va tdi sir dung sau lan ma khéng mdt di hoat tinh xiic tdc.

Trich dan: Nguyén Thi Thu Ha, Pang Huynh Giao va Nguyén Thién Thao, 2019. S dung CuOBA lam xtc
tac di thé cho phan mg ghép d6i C-O tir 2’-hydroxyacetophenone va benzyl ether. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 55(3A): 9-17.
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1 GIOI THIEU

Trong gin hai thap ki qua, viéc nghién clru vat
lidu ¢6 cdu tric x5p va dién tich bé mit riéng 16n 1a
mot trong nhitg hudng nghién ctru nhan nhiéu sy
quan tAm clia cac nha khoa hoc trén thé gigi. Trong
d6, vat liéu khung hiru co-kim loai (metal organic
frameworks) dugc tong hop tir kim loai va cac hop
chat hitu co (Kuppler et al., 2009) da lam thay doi
dién mao cua hoa hoc chit rin (Furukawa et al.,
2013). Boi vi vat lidu nay c6 nhitng tinh chat dac
biét va nhiéu uu diém vuot troi so vai vat liéu silica
va zeolite truyén théng nhu dién tich bé mit riéng
16n, kich thuéc 16 xép c6 thé thay d6i, kha nang thu
hdi tai st dung cao, két hop ca thanh phan hiru co va
vb co, c6 d6 xbp cao va c6 kha ning bién dbi cdu
trac... (Dey et al., 2013). V&i nhimg tinh chat dac
biét d(’), vat liéu MOFs c6 nhiéu tng dung rong rai
trong nhiéu linh vyc khac nhau nhu tach chat, hap
phy, luu trir khi, dan truyén thude, xtc tac... (Lé
Thanh Diing va ctv., 2012). Dac biét, vat licu MOFs
dugc ung dung lam xuc tac di thé trong cic phan
(g hitu co ¢6 nhiéu uu diém ndi bat hon so véi xiic
tac truyén thong, dién hinh nhu trong phan tmg ghép
d6i C-O gitra 2- acyl phenols va 1,3-dicarbonyl tao
san phim este dd s dung xuc tic dong thé
Cu(OAC), (Park er al., 2014) di cho thiy xuc tac
ddng thé khong c6 kha ning thu hdi va tai sir dung.
Dé khic phuc nhugc diém cua xic tac truyén thong
thi vat liéu MOFs 1am xuc tac di thé 1a su lya chon
ti rru nhat trong cac phan tng hiru co. Trong do, vt
liéu MOFs tam dong (Cu-MOFs) da va dang duoc
quan tdm nghién ctru trong linh vuc xuc tac di thé vi
chang c6 nhirng uu diém nhu dé tach, tinh ché, thu
hdi va tai str dung nhiéu lan tir d6 gitp tiét kiém chi
phi, thoi gian va han ché dugc chét thai ra moi
truong, khic phuc dugc nhitng nhuoc diém cia xtc
tac truyén théng khong co dugc (Chae et al., 2004).
Vi vdy, nghién ctru ndy sé& tong hop va khao sat kha
nang ng dung cua vt ligu Cu-MOFs (CuOBA) lam
xuc tac di thé cho phan tmg ghép d6i C-O tir 2’-
hydroxyacetophenone va benzyl ether trong dung
mo6i DMSO.

2 THUC NGHIEM
2.1 Vat liéu va thiét bj

N,N-Dimethylformamide cua Sigma — Aldrich
(d6 tinh khiét >99.8 %), dichlorobenzene ciia Sigma
—  Aldrich (46 tinh  khiét 99%), 2’-
hydroxyacetophenone cua Sigma — Aldrich (>
98.5%), benzyl ether ciia Sigma — Aldrich (>
98.5%).

Nhidu xa tia X (XRD) ctia CuOBA dugc do bang
may D8 Advance - Brucker, sir dung buc xa CuKa
(A=1.5406 A tai 40 KV, 40 mA, 0,03°, 20) tai phong
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Vat Li€u Polymer va Composite & Truong Pai hoc
Bach Khoa Thanh phd HCM, Kinh hién vi dién tir
quét (SEM) duoc st dung dé xac dinh hinh anh bé
mit, kich thude cua tinh thé CuOBA, anh SEM duoc
chup tai Khu Céng Nghé Cao Thanh phd H6 Chi
Minh (HCM). Ph6 hong ngoai (FT-IR) duoc do tai
phong Vat Liéu Polymer va Composite & Truong
Dai hoc Bach Khoa Thanh phd HCM ding dé xac
dinh cac nhom chirc trong vat li¢u. Trudc khi do,
mau dugc ép thanh vién véi KBr tinh khiét theo ti 18
khdi lwong mau: KBr = 1:200, ap luc ép 1a 7 kg/cm?,
bé day 0,8-1,0 nm. Khoang budc song do 1a 400—
4000 cm™, do & nhiét do phong. Phan tich nhiét
trong luwong (TGA) cua vat liéu sir dung may TA
Instruments Q500 van hanh véi chuong trinh nhiét
10°C/phut trong khong khi. Mau dugc do tai phong
thi nghiém Khu Cong Nghé Cao Thanh phd HCM.

May sic ki khi (Gas chromatography-GC) sir
dung ctia hang Shimadzu GC 2010-Plus v&i dau do
ion héa ngon lira (FID) va cot SPB-5 (chiéu dai 1a
30 m, duong kinh trong 1 0,25 mm, va chiéu day
l6p film 1a 0,25 pm). Chuong trinh nhié¢t cho may
GC nhu sau: mau duge giit & 120°C trong 1 phut;
sau d6 gia nhiét tir 120°C dén 130°C véi toc do
40°C/phut, gitr mau & 130°C trong 2 phut; gia nhiét
130°C dén 260°C véi toe do 40°C/phit, gitt mau &
260°C trong 3 phit. Nhiét d6 du vao va diu ra dugc
dat ¢ 260°C. Diphenyl ether dugc dung lam ndi
chuin dé tinh hiéu suat phan tng.

2.2 Tong hgp CuOBA

Vit liéu CuOBA duoc téng hop bang cach cho
0,0968g Cu(NO3)2.3H,0 (0,4 mmol) va ligand 4,4’-
oxybisbenzoic acid (0,2 mmol) hoa tan trong hdn
hop dung méi DMF/H,0 véi ti 1¢ 2:1 (6 mL) rbi hdn
hop dem khudy & nhiét 6 phong va ap suit khi
quyen Sau d6, hon hop dugc cho vao chai bi 8 mL,
déy nap kin va gia nhi¢t ¢ 110°C trong 2 ngay. Sau
khi lam ngudi dén nhiét do phong, thu lay phan chat
ran bang phuong phap li tam, chat rin sau d6 dugc
rira voi DMF 3 lan/ngay x 3 ngay dé loai bo tap chét
va tiép tuc trao d6i bang dichloromethane trong 3
ngdy (1 lan/ngay). Céc tinh thé CuOBA thu dugc
sau khi hoat hoa ¢ 150°C trong 6 gi¢ s€ c6 mau xanh
dwong v&i higu suét tong hop 1a 75% (dua trén 4,4’
oxybisbenzoic acid).

2.3 Kh4do sat hoat tinh xtic tac cia CuOBA
trong phan wng ghép doi C-O

Phan tng tong hop 2-acetyl phenyl benzoate
duogc thuc hién gilra 2-hydroxy acetophenone va
benzyl ether v6i ndi chuén 1a Diphenyl ether véi xtic
tac di thé 1a CuOBA nhu sau: lay 1 mL dung moi
dimethyl sulfoxide (DMSO) cho vao chai bi 8 mL,
cho vao 1an luot 0,0409 g 2’-hydroxyacetophenone
(0,3 mmol), 0,0409 g benzyl ether (0,6 mmol), 0,051
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g diphenyl ether (0,3 mmol), 0,0567 g chat oxy hoa
tert-butyl hydroperoxide (TBHP, 70% wt. trong
decane; 3 duong lugng) va 0,145 g CuOBA (5
mol%) dem khudy gia nhiét & 90°C trong 8 gid
(Hinh 1). Sau d6, mau dugc do GC dé xac dinh do
chuyén hoa ctia phan img. Két qua tinh hiéu suat dua
vao duong chuin (y = 0.0082x + 0.0057) v&i
R2=0.9997. Cac thong s can khao sat 1a nhiét do, ti
1¢ tac chat, ham lwong chét xtc tac, dung moi, chét
oxy hoa, leaching va kha ning thu hoi déu dugc thyc
hién. Khi khao sat yéu t6 nao 1a yéu t6 d6 dugc thay

OH O

70 o

Hinh 1: Phan wng ghép doi C-O giira 2°-hydroxy acetophenone va benzyl ether

3 KET QUA VA THAO LUAN

Tinh thé CuOBA di duoc tong hop bang phuong
phap nhiét dung méi tr mudi Cu(NO3)2.3H,0 va
4,4’-oxybisbenzoic acid v6i hiéu sudt 75%. Vat lidu
CuOBA sau d6 dugc xac dinh dac trung cAu trac
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d6i va giir cac yéu t6 con lai cd dinh nhu ¢ diéu kién
thi nghiém & trén, tir d6 tim dwoc diéu kién tdi vu
cho phan tmg. Khao sat kha nang thu hdi cua xuc tac
1a sau khi ¢6 cac didu kién tbi rru cua phan tmg, thuc
hién phén tng véi didu kién t6i uu d6. Sau khi phan
tng két thic, xtc tic CuOBA duoc tach ra khoi hdn
hop phan (g bang phuong phap ly tim va rira sach
v6i dung moéi DMF (3 mL x 3), trao doi véi
dichloromethane (3 mL x 3), sdy trong diéu kién
chan khong, rdi tiép tuc sir dung lai xtic tac d6 & cac
1an phan tmg tiép theo.

Sasd

Cu(OBA)

TBHP, DMSO

bang nhiéu xa tia X dang bot (PXRD) (Hinh 2). Két
qua cho thiy déu co cac goc nhidu xa dic trung &
cac goc 20 = 12.5°, 29.0°, 36.5°, 42.5°, 16.5°, 18.0°,
61.5°, 73.5°, 78.5°, phu hop véi nghién ctu ctiu
trudc do (Zhang et al., 2011). Didu nay cho thay
CuOBA di dugc tong hop thanh cong.

50 60 70 80

2-Theta-scale
Hinh 2: PXRD ciia vit liétu CuOBA

Céu trac vat liéu CuOBA tiép tuc dugc phén tich
bang phé hdng ngoai (FTIR) thé hién trén Hinh 3 va
Hinh 4. Két qua cho thdy phd FTIR cia CuOBA
tong hop bang phuong phap nhiét dung méi ¢
nhimmg diém gidng va mot s6 peak co sy giam do
dich chuyén nho so vdi phd ciia 4°4-oxybisbenzoic
acid. Cu thé, trén phd FTIR ciia CuOBA xuét hién
céc peak trong khoang 600-1600 cm!' 1a nhitng dao
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dong dan lién két cia CuOBA (Hinh 4). Tai peak
1675 cmr’! trén phd 4°4-oxybisbenzoic acid (Hinh 3)
d6 1a sy dao dong co dan lién két C=0, trong khi
trén phé FTIR cua CuOBA d6 dich chuyén cua lién
két C=0 12 1605 cm!, chimg t6 di c6 sy hinh thanh
lién két Cu-0, lam do dich chuyén cia lién két C=0
giam di 70 cm'. Tur két qua trén co thé két luan rang
vat liéu CuOBA di duoc tong hop thanh cong.
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Hinh 5: Phan tich nhiét trong lwgng TGA ciia CuOBA
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Mot trong nhitng yéu to quan trong nhét dbi véi
vat liéu la yéu t6 bén nhiét, vi vay, vat licu CuOBA
tiép tuc duoc tién hanh phéan tich nhiét trong luwong
(TGA). Hinh 5 cho thay tir 30°C cho dén 300°C ¢
su thay doi trong luong khong dang ké, d6 c6 thé 1a
do su bay hoi ctia mot s6 phan tir nho va dung moi
con sot lai. Tir 300°C thay bt dau co su giam khoi
lugng, nguyén nhén 1a do sy phan hu dén cau ndi

Vit liéu CuOBA sau d6 duogc tng dung lam xtc
tac cho phan ung ghép d6i C-O gitta 2’-
hydroxyacetophenone va benzyl ether dé hinh thanh
san pham chinh 14 2-acetyl phenyl benzoate (Hinh
1).

60
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Hinh 7: Anh huéng ciia nhiét 9 dén hiéu suit
phén ung

Trong cac phan tng hitu co, nhiét 6 anh huong rat
16n dén hiéu suit phan tng, vi vay khao sat yéu to
nhiét d6 1a diéu can thiét. Phan ing duoc thyuc hién
trong dung m6i DMSO trong 8§ gid v6i sy hién dién
clia 5 mol% xuc taic CuOBA, 3 dwong lugng chat
oxy hoéa fert-butyl hydroperoxide (TBHP trong
decane, 0,0576 g), ti 1¢ tac chét phan tng 2’-
hydroxyacetophenone va benzyl ether 1a 1:2 & cac
nhiét do lan luot tai 50°C, 70°C, 90°C, 110°C va
130°C. Két qua khao sat dugc trinh bay ¢ Hinh 7 cho
thdy phan g hoan toan khong xay ra & 50°C, khi
tang nhiét 6 1én 70°C thi phan g xay ra tuong ddi
chim voi hiéu suit chi dat 34,8%. Phan ung dat hi¢u
suét cao nhat 50,1% ¢ nhiét 3 90°C. Tuy nhién, khi

13

(Hinh 6b).
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hitu co, dén nhiét d6 405°C hau nhu céu tric cia
CuOBA bj pha v& hoan toan. Piéu nay cho thiy
CuOBA duoc téng hop van dam bao duoc dic tinh
bén nhiét dén khoang 300°C nhu nhirng nghién ctru
truge (Howarth ef al., 2016). Bén canh do, Hinh 6
cho thiy cac tinh thé CuOBA thu dugc c6 hinh dang
nhu nhitng 14t méng (Hinh 6a) va c6 ciu trac xop

VOBA [ TEM )

Hinh 6: Anh SEM (6a) va TEM (6b) ciia CuOBA

tang nhiét d6 1én 110°C thi hidu suit phan ng giam,
chi dat 23,6% sau 8 gid phan ung. Néu tlep tuc tang
nhiét d6 phan tmg dén 130°C thi hiéu suit phan tmg
tiép tuc giam, chi con 7,6%. Diéu nay co thé giai
thich & nhitng nhiét do thap phan tmg khong xay ra
hay xay ra ¢ d6 chuyén héa thip do khong du ning
luong hoat hoa cung cip cho céc tac chat tham gia
phéan ung. Con & nhiét d§ qua cao thi phan ung co
thé sinh ra nhiéu san pham phu nén hiéu suit phan
ung giam.

Bén canh yéu t§ nhiét do, ham luong cht xuc
tac cling 1a mot trong nhing yéu t6 anh huéng rat
16n dén hiéu suat ciia phan Gmg. Phan tmg duoc thuc
hién trong dung méi DMSO ¢ 90°C trong 8 gio véi
ti 18 tac chat 2’-hydroxyacetophenone/benzyl ether
1a 1:2, ¢ sy hién dién cta 3 dwong lugng chit oxy
héa TBHP trong decane (0,0567 g) véi ham lugng
xtc tac CuOBA lan lugt sir dung 1a 0 mol%, 3
mol%, 5 mol%, 7 mol%, 10 mol%, 15 mol%. Két
qua khao sat dugc trinh bay & Hinh 8. Nhu dy doan
ban dau, phan tmg hau nhu khong xay ra khi khong
¢6 xuc tac. Khi ¢o6 sy hién dién ctia 3 mol% xuc tac
CuOBA, hiéu suit tang 1én 40% va dat 50,1% khi sir
dung 5 mol% xuc tac sau 8 gid phan trng. Tuy nhién,
tiép tuc ting ham lugng xuc tac thi hiéu sudt phan
tng cang c6 xu huéng giam. Cu thé, khi ting ham
lugng xtc tac 1én 7 mol% thi hi¢u suat phan tng chi
dat 46%, dat 44% trong diéu kién 10 mol% xtc tac
va giam xudng con 40% khi sir dung 15 mol% xuc
tac CuOBA sau 8 gi0 phan ing. Diéu nay co thé giai
thich rang khi tang luong xitc tac 1én qua nhiéu c6
thé anh huong dén qua trinh truyén khdi ctia hdn hop
phan tmg, din dén hiéu suit phan ung giam. Nhu
vay, ham lugng xuc tic 5 mol% duogc st dung dé
khao sat yéu t6 tiép theo.
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Ham lwong chét xuc tac (mol%)
Hinh 8: Anh huéng cia ham lwgng xic tic dén
hi¢u suat phian ung

Dé khao sat sy anh huong cua cac chat oxy hoa
khac nhau dén hiéu suat phan tmg, giit ¢6 dinh cac
yéu t& nhu nhiét do, thoi gian, dung moéi, ty 16 cac
tac chét phan tmg, chi thay ddi cac loai chét oxy hoa
khac nhau. Két qua dwoc trinh bay & Hinh 9. Cuy thé,
phan ung hoan toan khong xay ra khi str dung cac
chit oxy hoa di-tert-butyl peroxide (DTBP),
K2S,0s, H,0; 13 do chat oxy hoa v6 co nay khong
6 kha nang tan trong dung moi hiru co va chang co
thé pha v& cau tric cta vat liéu CuOBA. Khi dung
chat oxy héa fert-butyl peroxybenzoate (TBPB), toc
d6 phan g xay ra cham hon, dan dén hiéu suét
phan tng chi dat 32,8% sau 8 gio phan ung. Hi¢u
suét phan tng ting 1én 50,2% khi sir dung chét oxy
héa TBHP trong decane va hiéu suét dat cao nhét
66,8% trong trudng hop sir dung chit oxy hoa TBHP
trong nudc. Két qua khao sat sy anh huong ham
luong chat oxy héa TBHP trong nudc duoc thé hién
& Hinh 10, nhu du doan phan tng hau nhu khong
xay ra khi khong c6 su hién dién cua chit oxy hoa.
Diéu nay cho thay chét oxy hoa dong vai tro hét sirc
quan trong trong phan ung ghép doi C-O gitra 2’-
hydroxyacetophenone va benzyl ether dé thu dugc
san pham chinh 13 2-acetyl phenyl benzoate. Phan
{mg xdy ra v6i hiéu suat thap 1a 13,7% khi c6 mit 1
duong luong chat oxy hoa, tuy nhién chi can ting
lwong chét oxy héa 1én 2 duong lwong thi hidu suét
da dwoc cai thién dang ké 20,7%. Khi tang dan
luong chat oxy hoa thi hiéu suét ciing ting theo
tuong tmg va dat twong dbi cao & 5 duong luong
chat oxy héa véi hiéu suat 73,6%. Khi tiép tuc ting
luong chit oxy hoa TBHP thém nita thi hi¢u suat
phan mg giam chi dat 66% v&i 6 dwong lugng chat
oxy hoa sir dung. Chinh vi vay, 5 dwong luong chét
oxy hoa TBHP trong nudc 1a lugng chat oxy héa toi
wu duge st dung dé khao sat cac yéu 6 tiép theo.
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Hinh 10: Anh hudng cua caa lwgng chét oxy
hoa den hiéu suat phan ing

Vi két qua thu duoc, luong dung méi sir dung
la yéu td quan trong tiép theo duoc chon khao sat.
Phan {mg dugc thuc hién tai 90°C khi c6 sy hién
dién cua 5 mol% xac tac CuOBA, ti 1€ mol 2’-
hydroxyacetophenone/benzyl ether 1a 1:2 va 5
duong lugng chit oxy hoa TBHP (trong nuéc) véi
luong dung méi DMSO lan luot 13 0,5 mL, 1 mL, 2
mL, 3 mL va 4 mL. Két qua khao sat dugc trinh bay
& Hinh 11. Két qua cho thiy trong truong hop sir
dung 0,5 mL dung méi DMSO thi hi¢u suat chi dat
62%. Nhu mong doi, hiéu sudt phan tmg cao nhat
khi st dung 1 mL dung mdi DMSO, cu thé, phan
(g dat 73,6% hiéu suit sau 8 gio phan tmg. Khi tiép
tuc tang luong dung moi 1én lan luot 2 mL, 3 mL va
4 mL thi hiéu sut phan tng giam dan tir 55,8%,
36,7% va 30,2% sau 8 gi® phan ung. Diéu nay c6
the gii thich ring khi ting luong dung mdi 1én thi
nong do cac tac chat phan ng giam dan, din dén
kha ning tiép xtc cac chat phan tng giam theo.
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Hinh 11: Anh hwéng ciia ciia lwgng dung méi
dén hiéu suat phan ung

Mot trong nhiing yéu té ciing anh huong rat 16n
dén hiéu suat phan tng 14 ti 1¢ mol tac chat. Vi vy,
ti 1€ mol tac chét tiép tuc dugc chon dé khao sat.
Phan ung dugc thuc hién trong 1 mL dung méi
DMSO tai nhiét do 90°C trong 8 gid, s dung 5
mol% xuc taic CuOBA véi 5 duong luong chat oxy
héa TBHP (trong nudc) voi ti 1€ mol 2°-
hydroxyacetophenone/benzyl ether lan luot 1a 1:1;
1:1,5; 1:2; 1:2,5 va 1:3. Két qua khao sat dugc trinh
bay ¢ Hinh 12. Thyc nghiém cho thay, ti 1€ mol tac
chat tic dong dang ké dén hiéu suat cua phan tmg
ghép doi C-O gitta 2’-hydroxyacetophenone va
benzyl ether. Cu thé, khi tang ti 18 mol tac chét 1én
tir 1:1, 1:1,5 dén 1:2 thi hiéu sudt phan tng tang lan
luot la 46%, 65,6% va 73,6 % sau 8 gio phan tng.
Hiéu suét phan 0 Umng dat 80,3% sau 8 gio khi str dung
ti 16 mol tac chat 1a 1:2,5. Tuy nhién, viéc tang tiép
tuc ti 16 mol tac chét 1a khong can thiét. Cu thé, hiéu
sudt phan tmg chi dat 71,3% sau 8 gio trong trudng
hop ti 1& mol tac chat 1a 1:3 (Hinh 12).
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Hinh 13: Anh hwéng cia cac loai xiic tac di thé
khac nhau

Dé 1am ndi bat nhimg wu diém khi st dung vat
lidu CuOBA lam xuc tac di thé cho phan tmg ghép
d6i C-0O, hoat tinh xuc tic CuOBA dugc so sanh véi
nhitng vat liéu MOF khéc va xuc tic dong thé. Phan
ung dugc thyc hién trong 1 mL DMSO & nhiét d6
90°C trong 8 gio véi sy hién dién 5 duwong lugng
chét oxy héa TBHP trong nudc, ti 1¢ mol tac chat
phan tng 2’-hydroxyacetophenone va benzyl ether
1a 1:2, sir dung 5 mol% xiic tac. Két qua cho thay
phan g hau nhu khong xay ra khi s dung Fe-
BDC, Fe-BPDC, Ni(BDC)(DABCO) lam xuc tac
(Hinh 13). Tuong tw, phan tng ciing khong xay ra
trong truong hop st dung xuc tac dong thé
FG(NO3)3.9H20 NI(NO3)2.H20 Cu(NO3)2.H20 va
Co(NO3)2.6H,0 (Hinh 14). Bén canh do, so vai cac
MOF c¢6 chtra tim dong nhu Cu(BTC), Cu(BDC),
Cu(NDC)(DABCO), Cu(BPDC)(BPY) va Cu-
MOF-74 thi CuOBA cho hi¢u suat cao nhit. Cu thé,
hiéu suét dat duge 80,3% sau 8 gid phan trng (Hinh
13). Ngoai ra, khi sir dung xiic tic dong thé CuBr>,
Cul thi hi¢u sudt phan tng thap, 1an lugt 22,4% va
13,2% (Hinh 14). Trong diéu kién str dung xtic tac
ddng thé Cu(OAc),.H,0 thi hiéu sut tang 1én, dat
58,5% sau 8 gid phan tng, nhung van thap hon khi
sir dung CuOBA. Piéu d6 chimg to ring CuOBA 1a
xuc tac di thé cho hiéu suit cao nhat trong phan tmg
ghép do6i C-O gilta 2’-hydroxyacetophenone va
benzyl ether sinh ra san phiam 2-acetyl phenyl
benzoate.
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Hinh 14: Anh hwéng ciia cac loai xic tac dong
thé khac nhau

Dé kiém tra tinh di thé cua vat liéu CuOBA trong
hén hop phan Gmg, phan img duoc thyc hién ¢ didu
kién toi wu nhat, cu thé, ti 16 mol gitta 2’-
hydroxyacetophenone/benzyl ether 1la 1:2,5, ham
lugng chét xtc tic 5 mol% CuOBA, 1 mL dung moi
DMSO, ¢ nhiét d6 90°C. Sau 2 gi¢ phan ung, xic
tac dwoc tach ra khoi hdn hop phan tng bang cach
14y hdn hop phan tng dem ly tam, 16i loc dé tach
xuc tac, sau do tiép tuc 1y hén hop phan ing con lai
cho vao hu bi day nap kin va tiép tuc thyc hién phan
ung & nhiét d6 90°C. Két qua khao sat 6 Hinh 15 cho
thiy khi tich CuOBA ra khoi hdn hop phan tmg thi
hiéu suat khong ting. Diéu nay ching to rang phan
ung ghép doi C-O gitlra 2-hydroxyacetophenone va
benzyl ether chi co thé dién ra khi c6 mat xtc tac
CuOBA.
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Hinh 15: Khao sat tinh di thé cta vat liéu
CuOBA

Kha ning thu hdi va tai st dung 13 vu diém ndi
bat nhét ciia xtc tac di thé vi d6 1a muc tiéu hudng
dén ciia hoa hoc xanh. Trong céc phan tng tong hop
hitu co, xtc tac di thé gitp cho qua trinh tong hop
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c6 thé tiét kiém lugng xuc tac st dung va cling han
ché luong hoa chét thai ra méi truong. Tir 4o, viée
sir dung xuc tac di thé mang lai hiéu qua kinh té hon
va than thién véi méi truong hon. Vi vay, trong
nghién ctru nay, khao sat kha nang thu hoi cua vat
liéu CuOBA duoc tiép tuc khao sat. Phan trng dugc
thyc hién ¢ nhiét d¢ 90°C trong dung mo6i DMSO (1
mL), ti I¢ mol 2’-hydroxyacetophenone/benzyl ether
1a 1:2,5, voi 5 duong luong chit oxy héa TBHP
(trong nudc) va 5 mol% xiic tic. San pham duoc
phan tich GC sau thoi gian 8 gid phan ung. Sau khi
phan mg két thic, xtc tic CuUOBA dugc tach ra khoi
hén hop phan tng bang phuong phép ly tAm va rira
sach véi dung mdéi DMF (3 mL x 3), trao dbi véi
dichloromethane (3 mL x 3), sdy trong diéu kién
chan khong, tiép tuc thyc hién nhu trén & cac lan
phan tmg tiép theo. Két qua khao sat kha nang thu
hoi va tai sir dung cua vt liéu CuOBA duge thé hién
& Hinh 16. Lan dau tién, hi¢u sut ciia phan tng 13
80,3%, qua cac lan phan tng tiép theo, tir 1an thu hoi
tai sir dung thir 1 dén lan thu hoi tai sir dung thtr 6
c6 hiéu suat lan luot 1a 78,9%; 77,3%; 76,9%:;
76,3%; 75,7%; va 75,6%. Nhu vay, qua 7 lan phan
g ma gia tri hiéu suat hau nhu thay doi khong
dang ké (khong quéa 5% so voi gia tri hiéu sudt ban
dau), chimg t6 CuOBA c6 kha ning thu hdi va tai sir
dung sau séu lan phan tmg.
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Hinh 16: Khi ning thu hdi ciia vt liéu CuOBA
4 KET LUAN

Vit liéu CuOBA da duoc tong hop thanh cong
trong dung méi DMF/H,O ¢ diéu kién nhiét do
phong va ap suét khi quyen béng phuong phap nhiét
dung méi. Pic trung ciu tric va tinh chat hoa 1y cua
vat liéu nay da duoc kiém tra bang cac phuong phap
nhu XRD, FTIR, TGA, SEM va TEM. CuOBA
dugc st dung 1am xuc tac di thé cho phan tmg ghép
doi C-O gira 2’-hydroxyacetophenone va benzyl
ether cho hiéu suét phan g 80,3 % trong dung moi
DMSO ¢ nhiét d6 90°C, khi c6 su hién dién cua 5
mol% xic tic, 5 dwong lugng chit oxy hoa TBHP
(70% wt. trong nuéc), ti 1€ mol tac chat 2’-hydroxy
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acetophenone/benzyl ether 1a 1:2,5 sau 8 gid. Xtc
tac nay c6 thé thu hdi va tai sir dung sau 1an ma hoat
tinh giam khong dang ké. Tir d6 cho thdy nhiing tmg
dung cua vat liéu MOF lam xtc tac di thé di dap tmg
duogc nhitng yéu cau vé héa hoc xanh, gop phan bao
vé mdi trudng va phat trién nganh cong nghé hoa
hoc bén viing.
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