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SUMMARY

STUDY OF HETEROGENEOQOUS CuHY ZEOLITE CATALYSTS USING
IN BIGINELLI REACTION

In this work synthetic Y zeolite catalysts were modified by copper and sulfur loading and used for the
Biginelli reaction to synthesize 3,4-dihydropyrimidine-2(1H)-on (DHPM). The Cu(Il)-Y zeolites
(CuHY) with different content of copper (CuHY2.5%,; CuHY5.7%,; CuHY8.6%) obtained via liquid
phase ion exchange method while the sulfated Y zeolites (HYS) were prepared by impregnating zeolite
Y in acid H2SO+. The characterization of the synthesized catalysts was carried out using the various
physico-chemical methods such as the X-ray powder diffractometer (XRD) and X-ray fluorescence
(XRF). All the characterization techniques used suggest and confirm the existence of the copper, sulfer
on the surface of Y-zeolite. The affecting conditions to the Biginelli reaction in synthesis of 3,4-
dihydropyrimidine-2(1H)-on (DHPM) compounds using catalysts have been studied. The suitable
conditions for the reaction were found as catalyst CuHIY®%”; toluene as a solvent; reaction time of 72
hours with maximum efficiency. The yield of the reaction increased proportionally to the content of
Cu®* in a zeolite (CuHY***> CuHY>””"> CuHY***> HYS) and higher than that of the reaction using
zeolite sulfate Y. Eight DHPM derivatives were synthesized with 35-51% yield, of which two new
compounds were found. Activity of reusable catalyst was the same fresh catalyst. The structures of the
reaction products were confirmed by IR, NMR and MS methods.

Keywords: Y-zeolite; copper ion- exchanged zeolite, sulfated Y zeolites, The Biginelli reaction, 3,4-
dihydropyrimidin-2(1H)-on.

1. MO PAU duogc su quan tim nghién ctru cua rat nhiéu nha
Dian  xudt  3,4-dihydropyrimidin-2(1H)-on khoa hoc trén thé gi6i. Cac dan xuat DHPM da
(DHPM) dugc tong hop dau tién vao niam 1893 nhan duoc sy chi y dang ké do pham vi hoat
boi nha hoa hoc Pietro Biginelli ngudi Itali bang tinh sinh hoc va tinh chat dugc 1y da dang cua
phan tng ngung tu gitta aldehyd, ure va ethyl chiing. Mot s6 dan xuat 3,4-dihydropyrimidin
acetoacetat trong dung moi ethanol vdi sy co dugc tim thdy co hoat tinh khang vi-rit, khang
mat xuc tac acid HCI [1]. Trai qua hon 100 nam, khuan [2], chéng ung thu [3, 4], ha huyét ap va
phén ing mang tén nha khoa hoc nay da thu hut kiém soat qua trinh van chuyén canxi [5], ... Do
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c6 dugc tinh manh mé nén cac nghién ctru sau
ndy tap trung tim cach tdi wu héa phan (mg
Biginelli nhu xtc tac [6, 7], dung moi, st dung
song siéu am hay 10 vi song [7, 8] nhim néng
cao hiéu sudt va rt ngin thoi gian phan tng.
Trong cac cong trinh di cong bd, cac xuc tac
duogc str dung thuong 1a acid Bronsted; Lewis,
xuc tac enzyme, ...[8, 9]. Cac xuc tac da va
dang sir dung cho phan tmg nay cho hiéu suat
phan tmg twong dbi cao (70-90%), tuy nhién
ching ciing c6 nhimg han ché nhét dinh nhu
tinh 6n dinh nhiét kém, xuc tac khong duogc tai
sir dung sau phan g, mit khac mot s6 aldehyd
khong bén dudi tac dung cua acid manh khong
thé tham gia duoc phan mg nay.

Gan day, cac xuc tac di thé rin duoc quan tam
sit dung trong viéc tong hop DHPM, trong d6
XUc tic trén co s zeolit (zeolit va zeolit bién
tinh) [10, 11] n6i bat véi mot sd dic tinh wu
viét nhu tinh acid thich hop, tinh 6n dinh nhiét
cao, d& tach ra khoi san phim sau phan (g, chi
phi thép dic biét co kha ning tai st dung sau
phan tmg va dap tmg cac yéu cu ctia héa hoc
xanh. Do do, nghién ciru st dung xuc tac trén co
6 zeolit cho phan tng Biginelli la huédng nghién
ctru ¢6 y nghia khoa hoc va thye tién.

Trong cong trinh nay, ching t6i cong bd két qua
nghién ctru st dung xuc tac zeolite Y bién tinh
jon dong CuHY (hozc ky hiéu xCu(IT)/ZY-trong
d6 x 1a % dong) véi lugng dong khac nhau
(CuHY>¥ CuHY>", CuHY®%* HYS) va t6i wu
hoa diéu kién phan tng nhu nhiét 46, dung méi
va thoi gian dong thoi nghién ctru khao st viée
tai sir dung xuc tic dé danh gia d6 bén hoat
tinh cua xuc tac, 1am tién d& cho viée st dung
xUc tac ndy trong cong nghiép dugc pham.

2. THUC NGHIEM

2.1. Héa chit, thiét bi

Hoa chat: Céc aldehyde (Merck), cac hoa chat
khac (PA-China), hoa chat dugc tinh ché lai
trude khi sir dung.

Thiét bi: Cac mau xuc tac duoc dic trung bé“mg
cac phuong phép hoa ly XRD, SEM-EDX, va
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XRF (XRD 202302, Rigaku Miniflex 600/Japan;
SEM-EDX 18701906, Hitachi TM 4000
Plus/Japan va XRF EQ1510001830183, Jeol
JSX-1000S/Japan). Phé hong ngoai duoc ghi trén
méy ph6 FTIR magna 560 (NICOLET, M¥) bang
phuong phap do phan xa trén mau bot KBr. Phd
NMR duge ghi trén may phé ADVANCE
Spectrometer (BRUKER, German) tin  sb
500MHz, chat chuén ndi (Tetrametyl sylan) TMS.
2.2. Piéu ché xiic tic acid rin zeolit Y bién
tinh (zeolit Y trao ddi ion dong va zeolit Y
sulfat hoa)

Zeolit Y bién tinh Cu (CuHY) dugc ché tao
bang phwong phéap trao dbi ion. Dung dich
Cu(CH3COO)2 0,1M va 2 gam zeolit Y thuong
mai (Si/Al ~15) dugc dwa vao trong binh cau
250 ml, lugng dung dich dong acetat dwoc tinh
toan theo % khoi lugng dong trong hé vat ligu
thanh pham. Thyc hién khudy va duy tri ¢
80°C trong 7 gid. Két thuc qué trinh, dé ngudi
hdn hop, loc va rira phan vat liéu réin bing
nudc cat, sdy & 90°C trong 12 gio. Sau d6 nung
& nhiét d§ 500°C trong 4 gio [12, 13, 14]. B?mg
phuong phép nay di téng hop duoc ba xic tac
CuHY?* CuHY>7%, CuHY®*%.

Zeolit Y sulfat (HYS) hoa dugc ché tao bing
phuong phép ngam tdm. Ldy 2 gam zeolit Y
thwong mai (Si/Al ~15) cho vao cbc 150ml,
thém vao cc 50 ml acid H2SO4 0,1M. Khudy
hdn hop tai nhiét do phong trong 1 gid. Sau do,
loc 14y chét rin, dem sdy & 100°C trong 24 gio,
nghién min rdi nung & 450°C trong 5 gio [14].
Mau dugc ky hiéu 1a HYS.

Cac mau vat liéu dugc dic trung bz"mg cac
phuong phap XRD, EDX va XRF.

2.3. Khio sat cac yéu t6 anh hwéng dén
phan wng Biginelli khi sir dung xtc tac zeolit
Y bién tinh

Phan tng Biginelli dugc thuc hién theo so dd
duéi day:
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Trong dé: R= CsHs (a); 4-CICsHy (b); 4- CH:OCsHy (c); 3,4,5-( CH30)sCsHo (d); (3-OH-4-
CH;0)CsHs (e), (3,5-di-t-Butyl-4-OH)CsH: (f); 2-naphthyl (2); 3-pyridyl (h).

Hén hop 2.4 gam (0,0175 mol) 4-methoxybenzaldehyd
(D, 1,6 gam thioure (II) (0,021 mol), 3,32 ml
(0,026 mol) ethyl acetoacetat (EAA) va 0,24 gam
(10% khéi luong aldehyd) zeolit CuHY®®" trong
10m! dung méi toluen duoc dun khudy lién tuc
trong 24h. Két thic phan tmg lam ngudi dén nhiét
do phong, loc thu san pham tho. Két tinh lai trong
dung moi ethanol. Kiém tra lai bang sic ky ban
mong h¢ hexan (H):ethyl acetat (E) (H:E=3:1v/v),
R¢= 0,6. Hiéu suét thu hdi DHPM (tinh toan theo
lugng aldehyde (chat dau, I)): 30%.

Céc yéu té anh hudong nhu xuc tac (loai xtic tac
(CuHY> CuHY>™, HYS), lugng xic tac (10 —40%
so voi chit diu), hoat tinh cua xuc tac tai st
dung), dung moi (EtOH, dioxan, DMF), thoi
gian (24, 48, 72, 96h) dugc nghién cuu nhim
tim ra cac diéu kién tdi vu.

Céc san pham phan tmg dugc xac nhan bang
cac phuong phap do diém chay (mao quéan),
phd hong ngoai IR va phd cong huong tir hat
nhan NMR.

3. THAO LUAN KET QUA

3.1. Pidc trung cia cac xuc tac

Hinh 1 1a gian dd XRD cua cic miu vat liéu
zeolit Y (0Cu(IT)/ZY) va cac mau vt liéu trao
d6i ion ddng voi cac ham lugng ddng khac
nhau, 1a khoang 2, 5, 8%. Tir cac gian do cho
théy van xuit hién cac cuc dai nhidu xa dic
trung cho zeolit Y tai cac goc 20 = 6,2°, 10°,
16°, 20°, 23,5°, 27°, 31,2°, ... Nhu vdy c6 thé
thiy qua trinh trao d6i khong lam bién dbi cau
tric cua vat liéu zeolit Y. Trén cac gian d cua
cac mau zeolite Y bién tinh dong c6 xuét hién
cuc dai nhiéu xa tai 20 = 35,7° dic trung cho
oxit ddng CuO, cudng do tang theo ham luong
ddng, nhu véy, kha ning dong co thé ton tai &
ca dang ion trao doi trong mang cia zeolite Y
va oxit déng trén bé mat [12, 13, 14].

Két qua XRF (Bang 1) cho biét thanh phan %
theo khdi lugng clia cac hop phan c6 trong cac
mau xuc tac. Thanh phan cua Si va Al thé hién
ti 1 ciia 2 nguyén td nay trong zeolit Y, ~ 15:1.
Luong ion Cu(Il) trao ddi trong 3 mau vat li¢u
xac dinh duoc lan luot 1a 8,6; 5,7 va 2,5%, kha
turong dong vé6i luong ddng tinh theo 1y thuyét
(khoang 2,5 va 8%). Luong S (trong nhom
SOsH) 1a 6,56%. Sau phan tg, mau xuc tac
duoc tai sir dung cho phan ung tiép theo nham
danh gia d6 bén hoat tinh cua xtc tac. Két qua
do thanh phin cic nguyén té cia mau
CuHY®®% cho thdy sau khi phan tng, ham
lugng Cu trong mau CuHY®®* giam nhe (con
8,42), diéu nay c6 thé 1a do phan nhoé Cu bj ria
tréi trong qua trinh xay ra phan tng [12, 15].
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Hinh 1. Gian dé XRD cia cdc méu CuHY

Bang 1. Két qud XRF ciia cdc mau xiic tac

Thanh Xc tac

phén

%) 8CuHY |5CuHY |2CuHY [8CuHY “|HYS

Si 35,84 133,56 36,12 |3531 35,38

Al 2,56 3,25 398 2,67 3,18

o 5295 (5741 |57,35 |[53,55 |54,80

Cu (8,60 5,73 2,51 8,42 0,03

S 0,03 0,04 0,03 0,03 6,56

Khac 0,02 0,01 0,01 0,01 0,05

*: Mau xuc tac dwoc tdi sw dung lan 2




3.2. Khdo sat sw anh hwéng cia xic tac
Trong lan khao sat dau tién, khi thuc hién phan
ung Biginelli, ba loai xtc tdic CuHY?”, CuHY
37% CuHY?®%” va HY sulfat hoa dugc khao sat,
véi ham luwong dugc st dung la 10% khdi
luong so voi aldehyde (chat dau, I). Két qua
nghién ciru dugc dua trong bang 2, theo do,
nhan thiy véi xuc tic CuHY®® hiéu suat
DHPM la cao nhét. Biéu nay duoc giai thich la
do zeolit ban dau sau khi tham gia trao d6i ion
v6i Cu(CH3COO)2, mét sé ion H* da duoc thay
thé bang Cu?* va lam ting tinh acid Lewis cua
xuc tac. Ham lugng Cu®* cang nhiéu thi tinh
acid Lewis cang tang [12]. Do do, xuc tac
CuHY®*® cho hiéu suét thu héi DHPM cao
hon so v6i CuHY?%, Truong hop xtc tic HY
sulfat hoa, mac du ban than zeolit HY 1a mot
acid rén v&i tinh acid kha manh, tuy nhién cac
tam Brosted va Lewis cua zeolit HY thuong
chi thé hién hoat tinh & nhiét d0 cao (trén
150°C). Qua trinh sulfat héa c6 muc dich lam
tang tinh acid cua HY 1a do nhém SOsH dugc
gan vai Si clia Zeolit Y. C6 thé coi day 1a mot
siéu acid, vi trén HY sulfat hoéa c6 chira hai
loai tdm acid: tdm Bronsted va tam Lewis. Tuy
nhién, do qua trinh sulfat héa hoan toan phu
thudc vao ham lugng nhom SOsH gén trén HY,
khi ham lugng nay dugc dua vao khong cao thi
tinh acid cua HY so v6i CuHY®6% s& yéu hon.
Mat khac, thuong hoat tinh cia HYS khong
bén khi phan @mg xay ra & nhiét do cao trong
thoi gian dai, dan t6i hién twong cac nhom
sulfat bi rira tr6i, nén hoat tinh tai st dung xtic
tac thuong bi kém hon [15].

3.3. Khio sat sy anh hwéng cia cac diéu
kién thuc hién phan dung: dung méi, thoi
gian va ham lugng xic tac

Nghién ctru nay duoc thyc hién vai 4 dung moi
la toluen, ethanol, dioxan, DMF, trong do,
DMF cho hiéu sudt DHPM cao nhét, trong khi
ethanol cho hiéu suit thap nhit (két qua dua
trong bang 2). C6 thé 1y giai van dé nay la do
nhiét do soi cia cac dung moéi la khac nhau, do
d6 tdc do phan ting ciing bi chi phdi, vi nhur ta
biét, khi nhiét d6 ting 10°C, toc do phan ng s&
tang 2-4 lan. Mat khac, ¢ nhiét do phan ung
nho hon 150°C chi c6 tdm xuc tac acid Lewis
hoat dong, con tdm acid Bronsted phat huy tac
dung chi ¢ nhiét d6 cao hon 150°C. Do d6, véi
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dung moi ethanol, diém s6i 78°C, hiéu suét thu
hoi DHPM 14 18% trong khi DMF vi diém s6i
153°C, hiéu suat thu hdi DHPM la 35,8%. Tuy
nhién, c6 mot van dé la dung moi DMF tao
huyén phi véi xtc tic nén sau khi két thuc
phan tmg viéc thu hoéi xtc tac 1a rat kho. Do
d6, toluene duoc lya chon 1a yéu td ¢b dinh dé
khéo sat cac anh huong tiép theo dén phan
ung.

Thoi gian ciing 1a mot yéu t& quan trong dé
danh gid sy hi€u qua ctia phan ung, khi khao
sat phan ung nay trong khoang thoi gian thay
d6i tir 24-96 h, & 72h, hoat tinh cta xuc tic gan
nhu phét huy t6i da, nén khi kéo dai thém 24h
nira, hiéu suit thay d6i khong dang ké. Két qua
khao sat sy anh hudng cua thoi gian duge thé
hién trén bang 2.

Theo nguyén tic chung, cic tim acid Lewis
trong xuc tac zeolit cang nhiéu thi hoat tinh
xuc tac cang manh, hiéu sut cang cao. Do do,
két qua khao sat ham luong xuc tic cho thdy
v6i ham lugng 40% khéi lugng aldehyde, phan
tmg cho hi¢u suit thu DHPM la cao nhét la
45,2 % (Bang 2).

3.4. Khao sat sy tai sir dung xic tac

Mot uu diém ndi trdi cta xuc tac di thé 1a c6
thé d& dang thu hdi va tai sir dung sau khi tai
sinh. Trong bai bao nay, xuc tac sau khi phan
tmg 72h, dugc thu hdi, rira bang hdn hop
ethanol : nude (1:1 theo thé tich), sau do séy
khé & 110°C trong 24h rdi tai sinh xuc tac bang
cach nung lai & 450°C trong 5 gid. Két qua cho
thiy khi sir dung xtic tic khong tai sinh (chi
loc, rira va sdy & 110°C) sau khi hoat hoa &
110°C, hoat tinh cta xuc tac giam dang ké sau
ba lan tai s dung, hiéu sudt DHPM chi dat
26,3 % so v6i lan dau tién. Tuy nhién, véi su
tai sinh bang cach nung & 450°C, hiéu suét thu
hdéi DHPM dat dén 88%, 85% va 80% tuwong
tmg v6i 3 lan tai st dung. Co thé thiy viéc
nung & nhiét do cao cho phép xir Iy cac chat
hiru co (nguyén liéu, san phdm), ciing nhu
dung méi va nude bam dinh hodc hap phu trén
bé miat xuc tac, giai phong cac tim xuc tac.
bay la uu diém cua xtc tac nay, dac biét khi st
dung cho san xuit qui mé 1on trong cong
nghiép. Két qua khao sat xtic tic dugc thé hién
trén bang 2.



Bang 2. Két qua toi wu héa diéu kién phan img tong hop DHPM sir dung CuHY

L, Dung o TSD | TSD | TSD | TS TS TS H
TT) Xoetie | HLXT | 5 1t IO i in2 | n3 | ot | B2 | B3 | cs)
1. | CuHY?>>% 10 toluen | 24 | 110 - - - - 20,0
2. CuHY>7 10 toluen 24 110 - - - - 26,4
3. | CuHY?% 10 toluen | 24 | 110 - - - - 30,0
4. HYS 10 toluen 24 110 - - - - 22.5
5. | CuHY®®% 10 EtOH | 24 - - - - 18,0
6. | CuHY®®% 10 dioxan | 24 | 101 - - - - 28,1
7. CuHY?3¢% 10 DMF 24 153 - - - - 35,8
8. | CuHY®*” 10 toluen | 48 | 110 - - - - 33,0
9. CuHY?36% 10 toluen 72 110 - - - - 36,0
10. | CuHY?%% 10 toluen | 96 | 110 - - - - 36,8
11. | CuHY?®%% 20 toluen | 72 | 110 - - - - 39,3
12. | CuHY?3%% 30 toluen | 72 | 110 - - - - 42,6
13. | CuHY?%% 40 toluen | 72 | 110 - - - - 46,7
14. | CuHY?3%% 40 toluen 72 110 (+) - - - 25,0
15. | CuHY>™ 40 |[toluen | 72 | 110 &) : - 18,7
16. | CuHY36% 40 toluen | 72 | 110 -l - - 12,3
17. | CuHY?%% 40 toluen | 72 | 110 - ) - 41,0
18. | CuHY?®*%% 40 toluen | 72 | 110 - +) 39,7
19. | CuHY?3%% 40 toluen 72 110 - - - +) | 37,5
- HLXT *: Tinh theo % khoi lwong chat I
- TSD: Thi nghiém sir dung xiic tdc sau khi sdy ¢ 110°C
- TS: Thi nghiém su dung xuc tac tai sinh sau khi nung ¢ 450°C
Tir cic két qua khao sat, da tim ra diéu kién + R=Ce¢Hs (IVa); 5-(Ethoxycarbonyl)-4-

thich hop dé tong hop DHMP 1a ty 1¢ aldehyde:
thioure: EAA: 1: 1,2: 1,5; xtic tac: CuHY?%”
v6i ham lwgng 40% khi tién hanh phan tmg
trong 72h véi dung méi 1a toluene.

3.7. Két qua xic nhan cic sin phim bang
cac phwong phap phd

Ap dung diéu kién t6i wu hoa, da tién hanh
tong hop duoc 8 hgp chit DHPM (IVa-h) trong
d6 c6 hai hop chat méi. Mot diéu kha 1y tha 1a
v6i nhimng aldehyde di vong khong bén trong
mai truong acid hodc d& bi oxi hoa trong dicu
kién khéc nghiét khac nhu pyridin lai d& dang
tham gia phan tng khi st dung xtic tdc nay ma
khong gip kho khin trong van dé tinh ché san
phim v6i hiéu sudt thu dwoc & mirc trung binh
(35-51%). Céc hop chit da dugc xac dinh cu
tric bang cac phuong phap phd IR, NMR. Két
qué phan tich dit kién ph dugc dua ra duéi day:
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(phenyl)-6-methyl-3,4-dihydropyrimidin-
2(1H)-thione, chat rin mau vang, T =205-
206°C (202-204°C [7]), H=46 %. Phé IR
(KBr) (v, cm™): 3321,42 (NH); 3101,54 (=C-
H); 1666,50 (C=0); 1571,99 (C=C); 1114,96-
1193,94 (C-O-C). 'H-NMR (500 MHz,
CDCls) o, ppm, (J, Hz): 7,42 — 7,30 (m, 5H,
CH-ar), 5,43 (d, /= 2,8, 1H, CH), 4,12 (m, 2H,
CH3-CH>), 2,39 (s, 3H, CH3), 1,19 (t, J = 17,1,
3H, CH3-CHb).

+ R=4-CICsH4 (IVb); 5-(Ethoxycarbonyl)-4-
(4-chlorophenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-thion, chat rin mau
trang, T =186-188°C (184-185 [8]),
H=51,3%. Phdé IR (KBr) (v, cm™). 323,25
(NH); 3099,61 (=C-H); 1668,43 (C=0);
1570,06 (C=C); 1195,87-1116,78 (C-O-C). 'H-
NMR (DMSO-d6, 500 Hz), 3, ppm, (J, Hz):
10,42 (s, 1H, NH), 9,70 (s, 1H, NH), 7,47 (d, J




= 8,4, 2H, CH=26-ar), 7,27 (d, J= 8,5, 2H, CH-
35-ar), 5.21 (d, J=3,7, 1H, CH), 4,05 (dd, J =
7,1, 1,6, 2H, CH»-CH3), 2,33 (s, 3H, CHs3),
1,14 (t,J=17,1, 3H, CH2-CH3).

+ R=4-CH30CsHa (IVc); 5-(Ethoxycarbonyl)-
4-(4-methoxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-thion, chit rin mau
vang, T =138-139°C (140-142°C [16]),
H=45,2%. Phdé IR (KBr) (v, cm™): 3307,92
(NH); 3101,54 (=C-H); 1662,64 (C=0);
1571,99 (C=C); 1118,71-1193,94 (C-O-C). 'H-
NMR (500 MHz, CDCls) 3, ppm, (J, Hz):
7,20 (d, J = 8,7, 2H, CH-2,6-ar ), 6,84 (d, J =
8,6, 2H, CH-35-ar ), 5,34 (d, J = 2,6, 1H, CH),
4,09 (dd, J = 17,0, 5,8, 2H, CH>), 3,78 (s, 3H,
O-CHs), 2,35 (s, 3H, CH3), 1,17 (t, J = 7,1,
3H, CH3-CH>).

+ R=3,4,5-(CH30)3CsH: (Ivd); 5-
(Ethoxycarbonyl)-4-(3,4,5-trimethoxyphenyl)-
6-methyl-3,4-dihydropyrimidin-2(1H)-thion,
chit rin mau vang nhat, T = 200-201°C
(201-203°C [17]), H=43,8%. Phé IR (KBr) (v,
cm): 3292,49 (NH), 3101,54 (=C-H); 1656,85
(C=0); 1587,42 (C=C); 1124,50-1184,29 (C-
0-C); 'H-NMR (500 MHz, MeOD) 8, ppm, (J,
Hz): 6,77 (s, 2H, CH-26-ar), 5,54 (s, 1H, CH),
4,31 (m, 2H, CHz), 3,99 (s, 6H, 3,5-OCHas),
3,92 (s, 3H, 4-OCHs), 2,53 (s, 3H, CHs), 1,40
(t,J=17,1, 3H, CH3CH>).

+  R=(3-OH-4-CH30)C¢H3
(Ethoxycarbonyl)-4-(3-hydroxy-4-
methoxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-thion, chat rin mau
cam, T =190-191°C, H=49%. Phé IR (KBr)
(v, cm™): 3313,71 (NH); 3165,19 (=C-H);
1668,43 (C=0); 1575,84 (C=C); 1192,01-
1107,14 (C-O-C). "TH-NMR (DMSO-d6, 500
Hz), o, ppm, (J, Hz):10,29 (s, 1H, NH), 9,60
(d, J=1,5 1H, NH), 9,04 (s, 1H, 3-OH), 6,83
(d, J=1.7, 1H, Ha-ar), 6,76 (d, J= 8,1, 1H, H-
sar ), 6,64 (d, J=1,7, 1H, H-6-ar), 5,12 (d, J =
3,5, 1H, CH), 4,06 (m, 2H, CHz), 3.77 (s, 3H,
OCHas), 2,32 (s, 3H, CH3), 1,16 (t, J=17,1, 3H,
CH3CH2).

+ R=(3,5-di-+-Butyl-4-OH)C¢H2 (IVf); 5-
(Ethoxycarbonyl)-4-(3,5-ditertbutyl-4-
hydroxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-thion, T°..=  185-
186°C; hiéu suat 35,6%. Phé IR (KBr) (v, cn

(IVe);  5-
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1): 3342,71 (NH); 3165,19 (=C-H); 1681,93
(C=0); 1564,27 (C=C); 1178,51-1097,50 (C-
0-C). 'TH-NMR (DMSO0-d6, 500 Hz), 3, ppm,
(J, Hz): 7,08 (s, 2H, H26-ar), 5,23 (s, 1H, CH),
4,29 (m, 2H, CH:CHs), 2,35 (s, 3H, CHs),
1,41 (s, 18H, 3,5-di-C(CHs)3), 1,19 (t, J = 7.1,
3H, CH3CH>). ®*C-NMR (DMSO-d6, 500 Hz),
o, ppm: 14,18-18,36(CHs-#-bu); 56,32 (C-
(CHs)3); 30-34 (CH2-CHs3); 67,09(CH); 153,7
(C-OH); 142 (C-Ar); 174,9 (C=0); 123(C=S).
ESI-MS: m/z: 403,34 [M — H]",

+ R=2-naphthyl (IVg); 5-(Ethoxycarbonyl)-4-
(naphth-2-yl)-6-methyl-3,4-dihydropyrimidin-
2(1H)-thion, chét rin mau vang chanh, T =
183-185°C (181-183[18]), H=47%. Phé IR
(KBr) (v, cm): 3323,35 (NH); 3174,83;
3101,54 (=C-H); 1658,78 (C=0); 1564,27
(C=0); 1167,14-1184,29 (C-O-C). 'H-NMR
(DMSO-d6, 500 Hz), 3, ppm, (J, Hz): 10,58 (s,
1H, NH), 9,94 (s, 1H, NH), 8,10-7,76 (m, 7H,
CH-naphtny), 5,55 (s, 1H, CH), 4,20 (d, J = 4,7,
2H, CH2), 3,53 (s, 17H), 2,54 (s, 3H, CHas),
1,29 (m, 3H, CH3CH>).

+ R=3-pyridyl (IVh); 5-(Ethoxycarbonyl)-4-
(3-pyridyl)-6-methyl-3,4-dihydropyrimidin-
2(1H)-thion chét rin mau vang chanh, T =
187-189°C, H=45%. Phé IR (KBr) (v, cm™):
3142,04 (=C-H); 1672,28 (C=0); 1571,99
(C=0); 1192,01-1114,86 (C-O-C). 'H-NMR
(DMSO-d6, 500 Hz), 3, ppm, (J, Hz): 10,48 (s,
1H, NH), 9,72 (s, 1H, NH), 8,53 (d, J = 3,6,
1H, H-2-py), 8,48 (d, J = 1,8, 1H, H-6-py), 7,63
(d, J =179, 1H, H-4py), 7,44 (dd, J = 7,8, 1H,
H.4py), 5,26 (d, J = 3,5 Hz, 1H, CH), 4,05 (m,
2H, CH2), ,2,35 (s, 3H, CH3), 1,13 (t, J = 7,1,
3H, CH2CH3).

4. KET LUAN

Da tién hanh diéu ché hai loai xtc tac 1a zeolit
Y trao d6i ion ddng (CuHY>%, CuHY>"%,
CuHY?®%) va zeolit Y sulfat hoa (HYS). Cac
dic trung cua xuc tac duge kiém tra bang cac
phuong phap héa ly nhu XRD, EDX va XRF.
Déi voi viée sit dung xuc tac di thé CuHY cho
phan ung Biginelli, mac du thoi gian phan tng
dai hon, hi¢u suat san pham ciing khong bang
truong hop dung xic tic Bronsted hay Lewis
ddng thé, nhung su thu hdi san pham 1a rat dé
dang, san phém thu duge c6 do tinh khiét cao,
mit khac, c6 thé tai st dung x1c tac nhiéu 1an,



nang cao dugc hiéu qua téng thé cho phan tng.
Két qua nay hira hen kha ning sir dung xic tac
di thé CuHY trong cong nghiép diéu ché cac
dugc pham duya trén phan ung Biginelli 1a rat
16n, rat kha thi.

Loi cam on: Nghién ciru nay dwoc tién hanh
trong khuén khé dé tai QG.21.05 “Nghién ciru
chuyén hod eugenol trong tinh dau cdy hwong
nhu thanh cac chat ¢é hoat tinh sinh hoc trén
hé xuc tac di thé” ciia DPHQGHN. Nhom tac
gia xin tran trong cdm on.
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