TAP CHi PHAT TRIEN KH&CN, TAP 19, SO Tt - 2016

Montmorillonite K10 tam KF x(c tac phan
rng tong hop tron géi mot so dan xuat 4H-
pyran dudi su chiéu xa siéu am khong dung

moi
e Pham DPirc Diing
e Chau Ngoc Huyén
Truong Dai hoc Su pham Tp.HCM
e L& Ngoc Thach
Truong Dai hoc Khoa hoc Ty nhién, PHQG-HCM

(Bai nhan ngay 12 thang 10 nam 2015, nhédn dang ngay 28 thang 03 nam 2016)

TOM TAT

KF tam trén montmorillonite K10 xic tac phdn
img ngung tu déng vong ba thanh phan giita
aldehyde hwong phwong, cyclohexan-1,3-dione va
malononitril trong diéu kién chiéu xa siéu am va

khéng dung méi tong hop cdc dan xudt 4H-pyran véi
hiéu sudt cao. Phan iing xdy ra nhanh chéng véi diéu
kién ém diu, xiic tdc c6 thé thu hoi va tai sir dung

Tir khéa: KF, montmorillonite K10, 4H-pyran, chiéu xa siéu am, khéng dung moi

MO PAU

Vao nhitng thap nién trude, phan Gng da thanh
phan d4 duoc tng dung manh mé va hiéu qua trong
hoa hoc hiru co va hoéa duge. Hién nay xu huéng hoa
hoc xanh ngay cang phét trién nén cac phan tng tong
hop theo phuong phap da thanh phan ciing trd nén
phé bién. Bén canh do, xic tac sir dung cho qué trinh
phan ung ciing duoc nghién ciu cai tién dé ph hop
Vi yéu cau caa héa hoc xanh la d& dang sir dung bao
quan kinh té, phan ung ém diu va c6 thé tai st dung
ma khong thay doi hiéu qua xtc téc [1].

Hop chat da nhom thé 4H-pyran 1a bo phan chu
yéu cua nhiéu san phdm ty nhién c6 hoat tinh sinh
hoc nhu chéng di tng [2], khang oxid héa [3], tri co
thit, khang ung thu [4]. Ngoai ra hop chat nay con la
chat trung gian cho viéc téng hop céc hop chat quan
trong khac nhu dan xuat pyranopyridine [5],

polyazanapthalene [6], pyrano [2], pyrimidine [7] va
pyridin-2-one [8]. Bén canh d6, mot s6 dan xuat 4H-
pyran con duoc st dung lam vat liéu c6 tinh quang
hoc chat mau [9]. Vi thé, phan @ng tong hop cac dan
Xuit 4H-pyran dwoc nghién ctu rong rdi dua trén
phan tng da thanh phan giira aldehyde, malononitrile
va hop chét 1,3-dicarbonyl véi x(c tac st dung la céc
base dong thé nhu piperidine [10], traethylamine [11],
sau nay cé4c base di thé dwoc nghién ctau ap dung nhu
hén hop oxid Mg/La [12], MgO [13].

V6i muc dich téng hop cac dan xuit 4H-pyran
trong diéu kién héa hoc xanh, ching t6i tién hanh
phan tng sic hop ba thanh phan aldehid hwong
phuong, malononitrile va cyclohexan-1,3-dione véi
xtc tdc KF tim trén montmorillonite K10 trong diéu
kién chiéu xa siéu am khong dung mai.
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VAT LIEU - PHUONG PHAP
Vit liéu va thiét bi phan tich

Montmorillonite K10, malononitrile,
benzaldehyde va céc dan xuit, cyclohexan-1,3-dion
(Sigma-Aldrich).

May do nhiét d nong chay BUCHI Melting
Point M-560, may cong huéng tir hat nhan Bruker
AV 500. Bon siéu am Brandson.

Didu ché xtic tic KF tAm trén montmorillonite
K10

Hoa tan KF vao 30 mL nudc, thém tor tir
montmorillonite K10 vao dung dich KF dang khudy.
Han hop duoc khudy trong 1 h, sau d6 co quay loai
nuée dudi ap suat kém, chat ran con lai duoc nghién
min. Ky hiéu xuc tac KF/K10.

Téng hop din xuit 4H-pyran

Cho vao binh cau 0,132 g (2 mmol)
malononitrile, 0,224 g (2 mmol) cyclohexan-1,3-dion,
0,212 g (2 mmol) benzaldehyde, 0,1 g xc tac. Hon
hop duoc khudy déu roi chiéu xa siéu am. Sau khi két

thic phan tng, hon hop dugc thém vao ethanol nong,
loc néng loai xuc tac, bay hoi dung méi dudi p suat
thip. Chat rin duoc két tinh lai trong ethanol thu
dugc san pham tinh khiét.

KET QUA - THAO LUAN

Khao sat ti 1¢ KF va montmorillonite K10

Luwong KF tim trén chit mang rin
montmorillonite K10 dugc cho thay ddi theo ti 1 nhu
Bang 1 nham khao sat lwong KF t6i da c6 thé tim
trén montmorillonite K10 dé xdc tac tét nhéat cho
phan ung tong hop dan xuat 4H-pyran. Biéu kién
phan ting ap dung trén phan ung tong hop dan xuat
4H-pyran (Hinh 1) nham khao st ti 1¢ gitra KF va
montmorillonite K10 la: ti 1€ 1:2:3 1a 1:1:1 (mmol),
nhiét do phong, thoi gian 30 phut, lwong xUc tac su
dung 1a 100 mg, kich hoat bang chiéu xa siéu am. Két
qua cho thay vai ti 1 khéi lwong gitra KF.2H,0 va
montmorillonite K10 1a 1:1 s& x(c tac tét nhat.

Bing 1. Khao sat lugng KF tim trén montmorillonite K10

Stt | Tilé KF.2H.0:K10 (g:0) Hiéu suét (%)
1 1:3 63

2 2:3 71

3 3:3 83

4 4:3 68
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T6i wu hoa phén ng tong hop hop chit 4H-pyran
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Hinh 1. So @ phan tng téng hop din xuit 4H-pyran.

Bang 2. Két qua téi wu héa phan ng téng hop dan xuit 4H-pyran

Stt | 1:2:3 (mmol) | Nhiét @ (°C) Thoi gian Luwong xic tic | Hiéu suit (%)
(phat) (mg)
1 1:1:1 Nhiét do phong 30 100 83
2 1:1:1 40 30 100 89
3 1:1:1 50 30 100 79
4 1:1:1 60 30 100 78
5 1:1:1 40 15 100 82
6 1:1:1 40 45 100 84
7 1:1:1 40 60 100 84
8 1,25:1:1 40 30 100 89
9 1,5:1:1 40 30 100 86
10 1:1,25:1 40 30 100 87
11 1:1:1,25 40 30 100 89
12 1:1:1 40 30 25 80
13 1:1:1 40 30 50 89
14 1:1:1 40 30 150 83
15 1:1:1 40 30 250 78

Phan ng tong hop 4 duoc nghién ciru nham tim
ra diéu kién tét nhat cho phan ung trong diéu kién
chiéu xa siéu 4m khong dung méi. DAu tién nhiét do
phan tmg dugc khao sat. Bang 2 cho thay nhiét do
anh huong khong nhiéu toi hiéu suat phan tung khi
thay ddi tir 30 °C dén 60 °C, phan ting xay ra tét nhat
khi nhiét d6 s dung la 40 °C (thi nghiém 2). Phan
g xay ra tot voi phuong phap chiéu xa siéu am do
phan tng chi can 30 phit dé dat hiéu sut tot nhat (thi
nghiém 2), thoi gian tang thém thi hiéu suat phan tng
thay d6i khong dang ké. Ti Ié céc tac chét st dung
trong phan @ng khdng anh huéng dén hiéu suét tao
thanh san pham 4 (thi nghiém 8, 9,10,11). Luong Xxuc
tac tét nhat cho phan @ng 1a 50 mg (thi nghiém 13),
lwong xdc tac st dung nhiéu hon anh hudéng dén su
tiép xdc gitra cAc tac chit do phan ung tién hanh

khéng dung méi va sir dung xdc tac di thé. Tuy nhién
khi stir dung xdc t&c it hon (thi nghiém 12) thi khong
da dé xidc tac cho phan tng. Piéu kién téi wu cua
phan ung: ti 1€ 1:2:3 1a 1:1:1 (mmol), thoi gian 30
phdt, nhiét d6 40 °C, lugng xUc tac 50 mg (ing vai 2
mmol tac chat).

Diéu kién téi wu cua phan wng duoc ap dung khi
khong st dung xdc tac nham ching minh hiéu qua
ctia xuc tac da diéu ché. Két qua duoc trinh bay trong
Bang 3 cho thay khi khéng str dung xdc tac thi hiéu
sudt tao thanh 4 chi dat trung binh, xuc tac KF/K10
gitp tang hiéu suat 1én dang ké. So sanh véi xdc tac
khac da duoc thuc hién 1a KF tim trén alumin thi hiéu
suit twong duong nhung phan tng nay di rat ngan
duoc thoi gian thuc hién va khong st dung dung mai.
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Bang 3. So sanh kha nang xuc tac véi xUc tac khac

Stt Xuc tac Dung méi Nhiét do (°C) Thoi gian (phat) | Hiéu suat (%)
1 Khéng Khéng 40 30, siéu &m 55
2 KF/K10 Khong 40 30, siéu am 89
3 | KF/ALO;[14] EtOH Nhiét d6 phong 180, khuay tir 90?

2 Phan tng thyc hién véi ethyl acetoacetat thay cho cyclohexan-1,3-dione

Bang 4. Khao sat kha néang tai str dung cta xdc tac

Stt

S 1an sir dung

Hiéu suat (%)

Lan 1

89

Lin 2

83

Lin 3

80

AWIN|F-

Lan 4

76

Xuc tac da diéu ché ciing dugc khao sat kha nang
tai str dung. Két qua Bang 4 cho thay sau mdi lan su
dung hiéu suat phan ng tao san pham 4 it thay doi.
Do d6 xtic tac KF tam trén montmorillonite K10 c6
kha nang tai str dung tot.

Diéu kién téi wu héa cua phan tng dwoc ap dung
vao viéc tong hop mét sé dan xuit 4H-pyran khi thay
benzaldehyde bang cac dan xuat benzaldehyde khéc.
Két qua duoc trinh bay trong Bang 5. Voi dan xuit 4-
bromobenzaldehyde thi hiéu suat giam dang ké so voi
din xudt 4-chlorobenzaldehyde, dan xuit 4-
methylbenzaldehyde cho hiéu suit twong duong khi
sir dung benzaldehyde. Theo tai liéu tham khao [14],
céc dan xuit cua benzaldehyde mang nhém thé hat
dién tir cho hiéu suat cao hon. Tuy nhién trong bai
bao ching tdi thuc hién cac dan xut c6 nhém hit

dién t 4-NO,, 4-Cl, 4-Br ¢6 hiéu suét tao thanh san
pham thap hon chit nén la benzaldehyde. Piéu nay
dugc du doan do trang thai ban dau cua cac dan xuit
1a dang ran, phan tng tién hanh khong dung mdi nén
su tiép xdc kém cua céc tac chat dan dén hiéu suét thu
dugc giam. Dan xuat c6 nhéom day dién tir yéu 4-
methylbenzaldehyde trang thai ban dau ¢ dang long
nén tiép xdc tdt, do d6 hiéu suat thu duoc khong thay
dbi so voi khi sir dung benzaldehyde. Khi xét riéng ba
dan xuit benzaldehyde c6 nhém rat dién tur thi dan
Xuit 4-nitrobenzaldehyde c6 hiéu suat cao nhat do
nhom nitro hut dién td manh, dan xuit 4-
bromobenzaldehyde c6 hiéu suat thip nhat do nhom
thé brom rat dién tir nhung cong huong duong véi
nhan huong phuong lam giam kha nang phan tng cia
nhoém carbonyl trén nhan huong phuong.

Bing 5. Kha ning phan ng cia cac dan xuat benzaldehyde

Stt | Mau R Hiéu suit (%) | Nhiét do néng chay (°C)
1 4a H 89 243-247

2 4b 4-NO; 83 235-237

3 4c 4-Cl 82 228-231

4 4d 4-Br 55 241-243

5 4e 4-CHs 89 229-231
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Pinh danh sin phim

4a 'H-NMR (DMSO-ds, 500 MHz) 84 1,87-1,99 (m, 2 H, CHy), 2,22-2,34 (m, 2 H, CHy), 2,56-2,67 (m, 2 H,
CHy), 4,18 (s, 1 H, CH), 6,97 (s, 2 H, NH.), 7,14-7,29 (m, 5 H, Ar-H).

4b *H-NMR (DMSO-dg, 500 MHz) 8y 1,87-1,99 (m, 2 H, CHy), 2,20-2,34 (m, 2 H, CHy), 2,60-2,63 (m, 2 H,
CHy), 4,35 (s, 1 H, CH), 7,14 (s, 2 H, NHy), 7,43-7,46 (m, 2 H, Ar-H), 8,13-8,15 (m, 2 H, Ar-H).

4c 'H-NMR (DMSO-ds, 500 MHz) 8 1,83-1,97 (m, 2 H, CHy), 2,19-2,32 (m, 2 H, CHy), 2,57-2,60 (m ,2 H,
CHy), 4,18 (s, 1 H, CH), 7,02 (s, 2 H, NH.), 7,15-7,33 (m, 4 H, Ar-H).

4d 'H-NMR (DMSO-dg, 500 MHz) 8y 1,85-1,97 (m, 2 H, CHy), 2,19-2,32 (m, 2 H, CHy), 2,57-2,60 (m, 2 H,
CHy), 4,17 (s, 1 H, CH), 7,02 (s, 2 H, NH), 7,09-7,12 (m, 2 H, Ar-H), 7,44-7,47 (m, 2 H, Ar-H).

4e 'H-NMR (DMSO-ds, 500 MHz) 34 1,81-1,98 (m, 2 H, CH,), 2,19-2,31 (m, 5 H, CH,, CH3), 2,56-2,60 (m, 2

H, CHy), 4,12 (s, 1 H, CH), 6,92 (s, 2 H, NH.), 7,00-7,02 (d, J = 10 Hz, 2 H, Ar-H), 7,05-7,07 (d, J = 10Hz, 2

H, Ar-H).
KET LUAN

Chung t6i da tim ra diéu kién t6i wu cho phan
tmg tong hop dan xuat 4H-pyran khi thuc hién su
kich hoat bang chiéu xa siéu 4m trong diéu kién
khong dung mai, ti I¢ tac chat 1:2:3 1a 1:1:1 (mmol),
nhiét o phan tmg 40 °C, thoi gian chiéu xa 30 pht,
lwong xUc tac sit dung 50 mg (ing véi 2 mmol tac
chat). Bdng thoi két qua so sanh voi xtc tac KF tam
trén alumin cho hiéu suit twong duong nhung da rat

ngdn thoi gian thuc hién nho phwong phap chiéu xa
siéu am va khéng st dung dung mdi cho phan (ng.
Xuc tac da diéu ché c6 kha nang tai st dung khi hiéu
suat phan ng cac lan st dung tiép theo khong thay
d6i dang ké. Ngoai ra, xuc tac ciing ap dung tot ddi
vai cac dan xuat khac cua benzaldehyde.

KF supported on montmorillonite K10
catalyzed one-pot synthesis of 4H-pyran
derivatives under ultrasound irradiation and

solvent-free condition

e Pham Duc Dung

Chau Ngoc Huyen

University of Pedagogy, HCM city
e Le Ngoc Thach

University of Science, VNU-HCM

ABSTRACT

KF supported on montmorillonite K10 catalyzed
three-component  cyclocondensation of aromatic
aldehyde, cyclohexan-1,3-dione and malononitrile
under ultrasound irradiation and solvent-free

condition to give the corresponding 4H-pyrans in
high yields. This method provides several advantages
such as short time, mild condition and the catalyst
can be recycled easily.

Keywords: KF, montmorillonite K10, 4H-pyran, solvent-free, ultrasound irradiation.
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