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Phan tmg da thanh phan giira aldehyde thom,
ethyl acetoacetate va urea xuc tac boi chat long
ion Bronsted trong diéu kién chi€u xa vi song

Nguyén Trudng Hai, Huynh Thi Thanh Nguyén, Tran Hoang Phuong

Tom  tit—Chit 1éng  ion  Bronsted
[(SOsH)*CsC1Im]HSOs  dwge didu ché tir 1-

nhirng hoat tinh sinh hoc quan trong nay [3]. Chinh
vi vay, cac nha khoa hoc luén khéng ngirng nghién

methylimidazole, 1,4-butanesultone theo ty 1¢ 1:1 va
dwoc ing dung lam xiic tic cho phén tng Biginelli dé
tong hop 3,4-dihydropyrimidin-2(1H)-one tir cac
aldehyde thom, p-ketoester va urea. Céu triic ciia san
phim [(SOsH)*C4C1Im]HSOs dwge xic nhin bing
cac phwong phap phén tich hién dai nhw phd cong
huwéng tir hat nhan (NMR), phd khdi lwgng phan giai
cao (HR-ESI-MS). Chit léng ion sau khi dwoc diéu
ché dwoc sir dung 1am xiic tic cho phén tng da thanh
phin véi khéi hrgng xic tic 1a 5% mol, hi¢u suét cd
lap sin phim caa 3,4-dihydropyrimidin-2(1H)-one
thu dwoc trén 80%. Xic tac sau khi sir dung dwgc
thu hdi va tai sit dung véi hoat tinh xic tic gidm
khong dang ké.

Tir khda—chét 16ng ion Bronsted, chiéu xa vi
song, 3,4-dihydropyrimidin-2(1H)-one, phan @ng da
thanh phén.

1. MO PAU

han tng Biginelli d6ng mét vai tro quan trong

trong phan ung tong hop  3,4-
dihydropyrimidin-2(1H)-one tir cac aldehyde
thom, S-ketoester va urea [1]. Phan Gng Biginelli
dugc cong bd 1an dau tién vao nam 1893 boi nha
khoa hoc Biginelli vai xiic tac vo co truyén thong
[2]. Nhiéu nghién ctu trén hop chit 3,4-
dihydropyrimidin-2(1H)-one cho thdy hop chét
nay c6 nhiéu hoat tinh sinh hoc quan trong nhu
khang khuan, ha huyét &p, khang virus, chdng ung
thu [3]. Mot sb alkaloid dugc phan lap ciing c6
khung chaa 3,4-dihydropyrimidin-2(1H)-one va
dugc céc nha khoa hoc quan tam rat nhiéu vi
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ctru nham téng hop thanh céng cac hop chét co
khung 3,4-dihydropyrimidin-2(1H)-one tir phan
tng da thanh phin giita cac aldehyde huong
phuong, ethyl acetoacetate va urea thong qua phan
ung Biginelli [4, 5]. Cac nghién ciru trude day st
dung céc loai xuc tac nhu acid Lewis [6], acid
Bronsted [7], triflate kim loai [8], halogen kim loai
[9-15], KAI(SO4)2-12H,0 [3], Mn(OAC)s-2H,0
[16], chat long ion [5]..., tuy nhién thoi gian thuc
hién phan g con kha dai va doi hoi nhiét do cao
bang phuong phap dun khudy tir [7].

Chat long ion dic nhiém (chit long ion mang
nhém dinh chirc) dugc xem nhu mot loai xdc tac
hiéu qua cho nhiéu phan &ng tdng hop hiru co nhu
phan ung Friedel-Crafts [17], phan (ng Paal-Knorr
[18], trong d6, phan tng Biginelli nham téng hop
dan xuat 3,4-dihydropyrimidin-2(1H)-one théng
qua phan tng da thanh gitta cac aldehyde huong
phuong, ethyl acetoacetate va urea. Vi vai tro la
xuc tac cho phan ng, chét long ion ¢ nhiéu tinh
chat vat ly ndi bat da dwoc nghién ciru nhu 4p sut
hoi bdo hoa thap, nhiét do ndng chay thap, quéa
trinh diéu ché don gian, d6 nhét cao, do dan ion
cao, d6 phan cuc thip, d& dang thu hdi va tai st
dung [18]. Ngoai ra, chit long ion con dwoc tng
dung nhiéu trong linh vic khac nhu chét dién giai
trong pin, hip thu khi, dung méi ly trich,... [19,
20].

Trong nghién ciu nay, ching toi tién hanh tong
hop chat long ion [(SOsH)*C4CiIm]HSO, tir 1-
methylimidazole va 1,4-butanesultone theo ty Ié
mol 12 1:1 bang phuong phap kich hoat siéu am.
San pham sau khi dugc cd 1ap va kiém tra dinh
danh bang cic phuong tién hién dai nhu phd H-
NMR, ¥C-NMR va HR-ESI-MS. Hoat tinh cua
xuc tac sau do dugc khao sat théng qua phan ung
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Biginelli nhim tong hop dan xuit 3,4-
dihydropyrimidin-2(1H)-one duoc tao thanh tir cac
aldehyde, ethyl acetoacetate va urea theo ty 1é
1:1:1.2. Céc phan ung dugc thyc hién bang
phuong phap chiéu xa vi séng ¢ 100 °C trong thoi
gian 5 phat. Xc tac sau khi sir dung dugc thu hdi
va tai sir dung.

2. VAT LIEU VA PHUONG PHAP

Hoéa chét
1-Methylimidazole; 1,4-butanesultone;

4-methoxybenzaldehyde; 4-methylbenzaldehyde;
4-chlorobenzaldehyde; 4-bromobenzaldehyde;
4-nitrobenzaldehyde; 3-bromobenzaldehyde;
3-chlorobenzaldehyde; 2-chlorobenzaldehyde;

2-bromobenzaldehyde dugc mua tor Sigma
Adrich (St. Louis, MO, USA).

Benzaldehyde; zinc chloride; urea duwgCc mua tur
Merck (Darmstadt, Buc).

Ethyl acetate; diethyl ether; ethanol; n-hexane;
Na,SO4; NaHCO; cua Xilong (Shanghai, Trung
Qudc).

Dung cu, thiét bi

Can dién t Sartorius GP-1503P cua hdng DWS

(Wood Dale, USA).

May siéu &m Elmasonic S30H cua héng Elma
(Singen, buc)

May c6 quay chan khéng Heidolph Laborora
4001 cua h@ng Heidolph (Boston, MA, USA) .

Lo vi séng chuyén dung Discover cua hang
CEM (Matthews, NC, USA)

Phé NMR dugc do trén méay Bruker Avance 500
MHz cta hdng Bruker (Rheinstetten, Duc).
Quy trinh didu ché chit
[(SO3H)*C4C1lm]HSO4

Cho vao 6ng nghiém chuyén dung hdn hop gom
1,5 mmol (0,123 g) 1-methylimidazole, 1,5 mmol
(0,204 g) 1,4-butanesultone, sau d6 kich hoat siéu
am. Sau phan tng thu dwgc hdn hop ran, rira hdn

lIéng ion

\\//

hop nay bang diethyl ether (5 mL x 6 lan), loc & &4p
suat kém bang phéu loc xdp, thu dugc ion ludng
cuc [(SO3)*C4Cilm]* tinh khiét mau tring, dang
bot.

Tiép theo, cho vao dng nghiém chuyén dung 1,5
mmol (0,327 g) [(SO3)*CsCilm]*, 1,5 mmol
(0.147 g) sulfuric acid 98% va dat vao bon siéu
am. Sau phan ung, rira dung dich thu dwoc bang
diethyl ether (3 mL, 10 lan). Sau do tién hanh cd
quay ¢ nhiét d 40 °C thu dugc
[(SO3H)*C4C1Im]HSO4 mau vang, d6 nhét cao.
Khéi lugng san pham tinh theo hiéu suat ¢ lap, co
cdu duoc xac dinh bang phé H-NMR, 3C-NMR
va HR-ESI-MS (hinh 1).

Quy trinh thyc hién phan ting tong quat

Cho vao 6ng nghiém chuyén dung hdn hop gém
aldehyde thom (1,0 mmol), ethyl acetoacetate (1,0
mmol), urea (1,2 mmol) va [(SOsH)*C4C1Im]HSO4
(5 mol%) chiéu xa vi séng bang may CEM trong
thoi gian 5 phit ¢ 100 °C. Sau phan ung, hdn hop
duoc 1am nguoi dén nhiét d6 phong, thém 3 mL
ethanol vao khudy tir va dun cach thuy & nhiét do
70 °C dé san pham tan hét. Sau khi san pham tan
hét ¢é ngudi, nho tir tir tirng giot nude vao dén khi
dung dich duc, thay tinh thé san pham thi nging
lai. Chd san pham két tinh qua dém, loc du6i phdu
loc &p suat thap, 1am khd, can va tinh hiéu suit san
phiam (san pham c6 mau tring). Cau trac va do
tinh khiét cua san phim dwoc xac dinh bang céach
do nhiét @ ndng chay, *H va ¥C-NMR.

3. KET QUA VA THAO LUAN
Diéu ché chit
[(SOsH)4C4C1|m]HSO4
Phan g tong hop chit long ion dugc thuc hién
bang may siéu &m Elmasonic S30H cong suit 40
kHz. Ty 1é¢ gita 1-methylimidazole va 1,4-
butanesultone duoc ¢ dinh 1a 1:1, san pham dwoc
tong hop va tinh theo hiéu suat co lap . Khao sat
cac didu kién phan wng anh huéng dén hiéu suit
nhu sau:

16ng ion

—\® 0 o [T\® 0
_situdm, N N v H,S0, 98% Y
e /N ' K) Taokz T NN Tss0 —nmanr NN o
0 . OH
1-Methylimidazole 1,4-Butansultone [(SO5)*C,C4Im]* HSO,

[(SO3H)*C,C4Im]HSO,

Hinh 1. Quy trinh téng hop chit long ion [(SOsH)*C,C1Im]HSO,
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Sw anh hwéng cia nhiét do va thoi gian phan
rng tong hop [(SO3)*CsCilm

Bang 1. Khao sat diéu kién phan tng téng hop
[(SO3H)4C4C1|m]+

Stt Nhiét dp Thoi gian Hiéu suit cd
(C) (phut) lap (%)

1 50 5 65

2 60 5 76

3 70 5 88

4 80 5 99

5 80 3 57

6 80 1 42

Trong thai gian 5 phat, khi nhiét do tang dan tir
50 1&n 80°C thi hiéu suat phan tmg ciing ting theo
va tang tuyén tinh, khi phan @ng ¢ 80°C thi hiéu
suit caa phan wng téng hop [(SOsH)*C4Cilm]* dat
99%. Sau d6, cb dinh nhiét 6 phan tng la 80°C va
tiép tuc khao sat sy anh huong cua thoi gian thyuc
hién phan tng. Khi thoi gian phan Gng tang thi
hiéu suét phan tng ciing ting theo. Phan ng nay
& phan ng di pha, dugc thuc hién khdng dung
mdi nén ting nhiét d6 phan Gng s& cho hiéu suat
cao. Zhiwei Chen va cong su [14] da thuc hién
phan tng tuwong tu va dugc thuc hién & 42-45 °C,
thoi gian phan tng 1én dén 17 gio.

V6i két qua thu dwoc & Bang 1, chon diéu kién
t5i wu hoéa cho phan Gng téng hop
[(SOsH)*C4C1Im]* 12 80 °C, thuc hién bang
phuong phap kich hoat siéu am trong thoi gian 5
phat véi ty I& gitra 1-methylimidazole va 1,4-
butanesultone 1a 1:1.

Sw 4nh hwéng cia nhiét do va thoi gian 1én hiéu
sudt ciu phin ing tong hop chit léng ion
[(SO3H)*C4C1IM]HSO4

Sulfuric acid dugc thém vao nhu 1a nguon cung
cép ion ludng cuc véi ty 1& 1:1 vao binh ciu phan
ng, phan g duoc kich hoat bang bdn kich hoat
siéu am. Két qua thu dugc trong Bang 2.

CHO
0O O

0
R +H30J\/”\0Et * HZNJ\

NH,
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Bang 2. Khao sat diéu kién phan tmg téng hop
[(SO3H)4C4C1|m] HSO4

Stt | Nhiét dp (°C) Thoi gian Hiéu suit
(phut) ¢0 lap (%)
1 | Nhiét do phong 30 0
(30)
2 40 30 21
3 50 30 34
4 60 30 53
5 70 30 40
6 60 40 75
7 60 60 95
8 60 90 97

Tuong tu, khao sat sy anh huong cua nhiét do
phan @ng tong hop [(SOsH)*C4Cilm]HSO; tir 30
dén 60°C trong thoi gian 30 phat. Ching tdi nhan
thdy, hiéu suat phan tng ting dan tir O 1én 95%,
tuy nhién, khi tiép tuc ting nhiét 6 phan ung Ién
70°C thi hiéu suit phan ng giam. Két qua nay cho
thiy hiéu suit cua phan ang phu thudc vao nhiét
cua phan tng. Tiép tuc gitr ¢ dinh nhiét caa phan
tng 1a 60°C, va tién hanh thay déi thoi gian phan
tmg dé khao sat sy anh huong cua thoi gian 1én
hiéu suat tong hop chat ion. Khi thoi gian phan
ng kéo dai 90 phdt thi hiéu suit phan ung ting
khong dang ké so véi khi phan tng duoc thyc hién
trong 60 phit.

Phuong phép kich hoat siéu am 1a phuong phap
tot nhat va hiéu qua nhét cho dén hién nay khi tién
hanh tdng hop [(SOsH)*C4C1Im]HSO,, gilp rit
ngan thoi gian phan ung, dong thoi gidp giam
thiéu tac dong dén moi truong vi day 1a phuong
phédp Kich hoat than thién moéi treong. Phan (ng
t6ng hop [(SOsH)*C4C1Im]HSO, dat hiédu sut tdi
wu nhat 12 95% & 60 °C trong thoi gian 60 pht, ty
I& cac chat twong tmg ion ludng cuc: acid sulfuric
lal:1.

Dua trén két qua thu dugc cua xdc téc, tién hanh
khao sat hoat tinh cua xdc tac cua chit long ion
[(SOsH)*C4C1Im]HSO, théng qua phan 1ng
Beginelli nham tong hop 3,4-dihydropyrimidin-
2(1H)-one, phuong trinh phan @ng téng quat nhu
sau:

[(SO3H)*C4C4IMHSO, AN

H,C

vi séng, khdng dung mdi

0 | NH

He” N o
H
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Bang 3. T6i uu hoa diéu kién phan tmg.?

Stt Nhiét do (°C) Thai gian (phut) Ty 1€ xuc tic (mol%) Hiéu suit® (%)
1 60 5 5 62
2 80 5 5 73
3 100 5 5 90
4 120 5 5 91
5 100 1 5 59
6 100 3 5 79
7 100 10 5 92
8 100 5 1 30
9 100 5 10 92
10 100 5 15 93

& Piéu kién phan img: benzaldehyde (1 mmol), ethyl acetoacetae (1 mmol), urea (1.2 mmol) va chit léng ion
[(SOgH)4C4C1Im]HSO4 %mol) dugc thuce hién chiéu xa vi song (cong suit: 10W).

b: Hiéu suit co lap, két tinh lai trong ethanol va nuéc.

Khao sat cac diéu kién anh hwéng dén hiéu suét
phén ng Biginelli

DPé giam thiéu tdi da lwong héa chat duoc sir
dung theo nhitng nguyén tic co ban caa Héa hoc
xanh, chdng t6i tién khao sat hoat tinh cua chat
long ion [(SO3H)*C4Cilm]HSO, thong qua phan
@ng Biginelli nham téng hop 5-ethyloxycarbonyl-
6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-
one tir phan ung da thanh phan gira aldehyde
thom, ethyl acetoacetate va urea, cac phan ung
duoc tién hanh khao sat bang phuong phap chiéu
Xa Vi séng.

Khi phan ung duoc tién hanh ting nhiét do tur
60 °C lén 100 °C trong thoi gian 5 phat, hiéu suit
cua phan ung ciing ting theo dang ké. Didu nay
cho thdy, phan @ng tong hop 5-ethyloxycarbonyl-
6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-
one la phan tng thu nhiét, hé phan @ng can cung
cap nhiét do dé phan tng c6 thé xay ra thuan loi.
Khi phan ing & 100 °C, hiéu suat cua phan ung dat
90%, tiép tuc ting nhiét do 1&én 120 °C thi hiéu suat
phan tng ting khong dang ké. Vi vay, 100 °C dugc
xem la nhiét do t6i uu cho phan &g nay véi lugng
xuc tac dugc sir dung la 5 mol%.

Thoi gian thuc hién phan Gng ciing anh hudng
rat 16n dén hiéu suat cua phan ung tong hop 5-
ethyloxycarbonyl-6-methyl-4-phenyl-3,4-
dihydropyrimidin-2(1H)-one, khi tidng thoi gian
thuc hién phan wng thi hiéu suat cua phan tng
cling tang theo. Khi phan tng dugc thuc hién trong
thoi gian 5 phat, cho hiéu suat 1a 90%, hiéu suat
nay thay d6i khong déng ké khi tiép tuc ting thoi
gian.

Ty Ié chét long ion dugc cho vao phan tng ciing
thay ddi tir 1 dén 15% mol, lwong x(c tac cho vao
phan tng anh hudng rat nhidu théng qua viéc khao
sat khi cho 1% mol chat long ion thi higu suét cua
phan ng 1a 30%, tuy nhién, khi tiép tuc ting

luong xdc tac nay 1&n 5% mol, thi hiéu suit ting
vuot bac (90%). Hiéu suat nay thay doi khdng
nhiéu khi lugng xuc tac dugc khao sat 1a 10 va
15 mol%.

Tém lai, thoi gian, nhiét @6 phan tng va lugng
xuc tac cho vao co tac dong rat 16n dén hiéu suit
cia qua trinh thuc hién phan ung téng hop hop
chat  5-ethyloxycarbonyl-6-methyl-4-phenyl-3,4
dihydropyrimidin-2(1H)-one. Diéu kién téi wu cho
phan ung nay 12 phan tng dugc thuc hién trong
diéu kién chiéu xa vi song ¢ 100 °C trong thai gian
5 phat véi luong xic tac [(SOsH)*C4CiIm]HSO,
duoc st dung 1a 5 mol%.

Khio sat sw dnh hwéng cia cac loai xic tac
tham gia phan ing Biginelli

Dua trén két qua téi wu vé thoi gian va nhiét do
thuc hién phan ung, tiép tuc khao st sy anh huong
cua cac loai xtc tdc khac nhau nhu acid Lewis
truyén thong, cac chat léng ion cung loai dé tién
hanh so sanh véi chit long ion dwoc chung toi didu
ché thanh céng. Két qua dugc trinh trong Bang 4.

Bing 4. Khao sat sy anh hudng cua céc loai xuc tac khac
nhau tham gia phan ung ?

Stt — Hiéu suat®
Xuc tac (%)

1 H,SO, a7

2 H;PO, 38

3 ZnCl, 69

4¢ [EMI]CI 12

5¢ [BMI]PF; 24

6° [BMI]BF, 30

7 [BMI]H,PO, 52

8 [(SOsH)*C4C1Im]HSO, 90

& Pieu kién phan img: benzaldehyde (1 mmol), ethyl
acetoacetae (1 mmol), urea (1.2 mmol) va chit long ion
[(SO3H)*C4C1Im]HSO, (5 mol%) dugc thyc hién chiéu xa vi
song & 100 °C (cong suét: 10W) trong thdi gian 5 phut.

b: Hi¢u sudt co lap, két tinh lai trong ethanol va nudc.

¢ [EMI]CI: 1-ethyl-3-methylimidazolium chloride; [BMI]]PFe:
1-butyl-3-methylimidazolium hexafluorophosphate;
[BMI]BF4:  1-butyl-3-methylimidazolium tetrafluoroborate;
[BMIJH,PO,: 1-butyl-3-methylimidazolium
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Bang 4 cho thiy, phan tng tong hop 3,4-
dihydropyrimidin-2(1H)-one théng qua phan ung
da thanh phan st dung x(c tac acid Lewis truyén
théng cho hiéu suat kha thap, sulfuric acid va
phosphoric acid thu dugc higu suat lan luot 12 47%
va 38%. Khi phan tng dwgc thuc hién ¢ 100 °C
trong thoi gian 5 phut dudi su chiéu xa vi song,
tiép tuc thuc hién phan tng s dung mudi zinc
chloride ciing thu duoc hiéu suat kha thap, chi
69%. Didu nay cho thiy, nhiing loai xdc tac nay
khong hiéu qua cho phan ung nay. Vi vay, can
phai nghién ctru va tim ra loai xic tac khac hiéu
quéa hon, kinh té hon. Chung t6i tiép tuc khao sat
su anh huéng cua cac loai chit long ion khac nhau

nhu  [EMI]ClI  (1-ethyl-3-methylimidazolium
chloride), [BMIT]PFs (1-butyl-3-
methylimidazolium hexafluorophosphate),
[BMI]BF,4 (1-butyl-3-methylimidazolium

tetrafluoroborate) va [BMIJH.POs4 (1-butyl-3-
methylimidazolium dihydrogenphosphate), tuy
nhién, hiéu suat cua phan tng tang khong dang ké.
Xdc tac chét long ion [(SOsH)4C4C1IM]HSO, thu
duoc hiéu suit cao hon rat nhiéu so véi cac loai
chit long ion con lai.
Khéao sat anh hwéng cia cac aldehyde thom
khac nhau

Duya vao cac diéu kién phan tng da duoc t6i uu
hoa & trén, tién hanh thuc hién phan tng khao sét
su anh huéng cua cac hop chit aldehyde thom
khac nhau dén hiéu suat cua phan ung. Phan ting
dugc thyc hién bang su chiéu xa vi song. Aldehyde
thom, ethyl acetoacetate va urea duoc thuc hién
theo ty 1€ mol la 1:1:1.2 vsi 5 mol%
[(SO3H)*C4C1Im]HSO4. Két qua thu dwoc & Bang 5.

Duéi su chiéu xa vi séng & 100 °C trong thoi
gian 5 phit, khao sé&t sy anh hudng cua cadc nhdm
thé khac nhau trén benzaldehyde. Cac nhém thé
ddy dién tir hay rat dién tir trén nhan thom cua
benzaldehyde déu tao thanh san phim mong muén
la cac dan xuat cua 3,4-dihydropyrimidin-2(1H)-
one véi hiéu suit cao. T4t ca cac san pham dugc cd
lap va do nhiét d6 ndng chay, so sanh vaéi cac cong
trinh nghién ciru trude day trén thé gisi, cac san
pham thu dugc c6 do tinh khiét rat cao. Xdc tac
sau khi dwoc sir dung duoc thu hdi va tai sir dung
v6i hoat tinh cua xdc tac giam di khong dang ké.

Cac san pham sau khi c¢d lap dwoc dinh danh
bang 'Hva C-NMR, két qua dir liéu phd dugc so
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sanh va thdy twong hop véi cac dir liéu da duoc

cong bé:
5-Ethyloxycarbonyl-6-methyl-4-phenyl-3,4-

dihydropyrimidin-2(1H)-one (1)

'H-NMR (500 MHz, DMSO-dg) 6 = 9,14 (s,
1H); 7,69 (s, 1H); 7,30 (d, J = 5,0 Hz, 2H); 7,22
(d, J =5,0 Hz, 3H); 5,14 (d, J = 5,0 Hz, 1H); 3,99
(9, J =5,0 Hz; 1,0 Hz, 2H); 2,23 (s, 3H); 1,09 (t, J
= 5,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-dg) § = 165,3;
152,1; 148,3; 144,3; 128,3; 127,2; 126,2; 99,3;
59,1; 54,0; 17,7; 14,0.

5-Ethyloxycarbonyl-6-methyl-4-(4-
methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-
one (2)

'H-NMR (500 MHz, DMSO-dg) 6 = 9,11 (s,
1H), 7,63 (s, 1H); 7,14 (d, J = 8,5 Hz, 2H); 6,85 (d,
J =75 Hz, 2H); 5,07 (d, J = 3,0 Hz, 1H); 3,96 (q,
J =75 Hz; 14,5 Hz, 2H); 3,07 (s, 3H); 2,22 (s,
3H); 1,08 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-ds) § = 165,8;
158,9; 152,6; 148,5; 137,5; 127,9; 114,2; 105,1;
59,6; 55,5; 53,8; 18,2; 14,6.

5-Ethyloxycarbonyl-6-methyl-4-(4-
methylphenyl)-3,4-dihydropyrimidin-2(1H)-one
3)

IH-NMR (500 MHz, DMSO-ds) 6 = 9,14 (s,
1H); 7,67 (s, 1H); 7,10 (s, 4H); 5,09 (s, 1H); 3,96
(9, J = 7,0 Hz; 14,0 Hz, 2H); 2,23 (d, J = 9,0 Hz,
6H); 1,08 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-dg) ¢ = 165,8,
152,6, 148,6; 142,4; 136,8; 129,3; 126,6; 99,8;
59,6; 54,1; 21,1; 18,2; 14,6.

5-Ethyloxycarbonyl-6-methyl-4-(4-
chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one
4)

!H-NMR (500 MHz, DMSO-dg): d = 9,23 (s,
1H); 7,76 (s, 1H); 7,37 (d, J = 9,0 Hz, 2H); 7,23
(d, J = 10,5 Hz, 2H); 5,12 (s, 1H); 3,96 (9, J = 7,0
Hz, 2H); 2,23 (s, 3H); 1,07 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-ds): 6 = 165,7;
152,4; 149,2; 144,3; 132,3; 128,9; 128,7; 99,2;
59,7; 53,9; 18,3; 14,5.

5-Ethyloxycarbonyl-6-methyl-4-(4-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one
®)

'H-NMR (500 MHz, DMSO-ds) § = 9,12
(s,1H); 7,73 (s, 1H); 7,51 (d, J = 9,5 Hz, 2H); 7,17
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(d, J = 8,5 Hz, 2H); 5,11 (d, J = 3,0 Hz, 1H); 3,96
(m, 2H); 2,23 (5,3H); 1,07 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-de) 6 = 165,7;
152,4; 149,2; 144,7; 131,8; 129,0; 120,8; 99,3;
59,7; 54,0; 18,3; 14,5.

5-Ethyloxycarbonyl-6-methyl-4-(4-
nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one
(6)

'H-NMR (500 MHz, DMSO-dg) 6 = 9,32 (s,
1H); 8,20-8,19 (d, J = 5,0 Hz, 2H); 7,86 (s, 1H);
7,48 (d, J = 15,0 Hz, 2H); 5,27 (s, 1H); 3,97 (d, J =
5,0 Hz, 2H); 2,25 (s, 3H); 1,08 (t, J = 7,5 Hz, 3H).

BC-NMR (125 MHz, DMSO-dg) § = 165,5;
152,5; 152,2; 147,9; 147,2; 128,1; 1224,3; 98,7,
59,9; 54,2; 18,3; 14,5.

5-Ethyloxycarbonyl-6-methyl-4-(3-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one
(7

H-NMR (500 MHz, DMSO-ds) 6 = 9,25 (s,
1H); 7,77 (s,1H); 7,44-7,43 (d, J = 9,0 Hz, 1H);
7,37 (s, 1H); 7,30 (t, J=7.5Hz, 1 H); 7,22 (d, J =
8,0 Hz, 1H); 5,12 (d, J = 3,0 Hz, 1H); 3,98 (m,
2H); 2,24 (s, 3H); 1,08 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-dg) J = 165,6;
152,4; 149,4; 148; 131,3; 130,6; 129,76; 125,7;
122,0;99,1; 59,8; 54,1; 18,3; 14,5.

5-Ethyloxycarbonyl-6-methyl-4-(3-
chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one
(@)

!H-NMR (500 MHz, DMSO-ds) 6 = 9,24 (s,
1H); 7,76 (s, 1H); 7,36 (t, J = 7.5 Hz, 1H); 7,30 (d,
J = 8 Hz, 1H); 7,23 (s, 1H); 7,18 (d, J = 7,5 Hz,
1H); 7,14 (d, J = 3,5 Hz, 1H); 3,98 (m, 2H); 2,24
(s, 3H); 1,09 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-dg) § = 16,6;
152,4; 141,4; 147,7; 133,4; 131,0; 127,7; 126,7;
125,4;99,1; 59,8; 54,1; 18,3; 14,5.

5-Ethyloxycarbonyl-6-methyl-4-(2-
chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one
9)

'H-NMR (500 MHz, DMSO-dg) 6 = 9,24 (s,
1H); 7,66 (s, 1H); 7,38 (d, J = 8,0 Hz, 1H); 7,25
(m, 1H); 5,61 (d, J = 3,0 Hz, 1H); 3,88 (9, J = 7,0
Hz; 14,0 Hz, 2H); 2,28 (s, 3H); 0,97 (t, J = 7,5 Hz,
3H).

BC-NMR (125 MHz, DMSO-dg) § = 165,4;
151,8; 149,8; 142,2; 132,1; 129,8; 129,0; 129,2;
128,2; 98,4; 59,5; 51,9; 18,1; 14,4.

5-Ethyloxycarbonyl-6-methyl-4-(2-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one
(10)

IH-NMR (500 MHz, DMSO-ds): 6 = 9,24 (s,
1H); 7,65 (s, 1H); 7,55 (d, J = 7,5 Hz, 1H); 7,32
(m, 2H); 7,17 (t, J = 7,0 Hz, 1H); 5,60 (s, J = 1,5
Hz, 1H); 3,89 (s, 3H); 2,29 (g, J = 7,0 Hz, 2H);
0,98 (t, J = 7,0 Hz, 3H).

BC-NMR (125 MHz, DMSO-ds): § = 165,4;
151,7; 149,7; 133,1; 129,8; 129,2; 128,9; 122,8;
98,8; 59,5; 54,5; 18,1; 14,4.

4. KET LUAN

Chit long ion Brénsted lam x(c tac cho phan
tng téng hop 3,4-dihydropyrimidin-2(1H)-one
duoc xem 1a hudng nghién ctu hiéu qua, hiéu suat
cua phan ng kha cao, diéu kién phan tng ém diu,
khéi lwong xUc tac chi 5% mol, nham gdp phan
giam thiéu luong chét thai tao thanh trong qué
trinh thuc hién phan tng. D3 tong hop thanh cong
chat 16ng ion [(SOsH)*C4C1Im]HSO, va tng dung
lam xGc tac cho phan ung Biginelli va tong hop
duoc 10 san pham tir din xuat cua benzaldehyde
bang phuwong phap chiéu xa vi séng trong thoi gian
5 phat, rat ngin thoi gian rat nhiéu so véi cac
nghién ctru khac. Xdc tac sau khi sir dung duoc thu
hdi va tai sir dung voi hiéu suit giam khong dang
Ké.

Loi cam on. Nghién cuu nay dwoc tai tro boi
Pai hoc Quéc gia Thanh phé Ho Chi Minh trong
dé tai md s6 562-2018-18-03.
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Bang 5. Sy anh hudng cua cac aldehyde huong phuong khac nhau.?

Nhiét
NI néng Nhiét néng
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CHO o
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CH3
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]
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Cl
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O
4 91 210-212 | 2122130
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Cl HaC Hko
(4)
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H
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CHO 0
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H
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H
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CHO

10 Br

H3;C
(10)

N
H

Br

NH

A

0]

86 205 - 207 206 — 208E!

Piéu kién phan img: benzaldehyde (1 mmol), ethyl acetoacetae (1 mmol), urea (1,2 mmol) va chit long ion
[(SO3H)*C,4C1Im]HSO, (5 % mol) duge thyc hién chiéu xa vi song & 100°C (cong suat: 10W) trong thoi gian 5 phut.
®: Hiéu suat co 1ap, két tinh lai trong ethanol va nude.
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Multi-component reaction between
aromatic aldehyde, ethyl acetoacetate and
urea catalyzed by Bronsted ionic liquid
under microwave Irradiation
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Abstract—[(SO3H)*C4C1Im]HSO4 is a Bronsted
ionic liquid, which was found to be an effective
catalyst for organic synthesis. lonic liquid was
prepared from 1-methylimidazole and 14-
butanesultone (ratio = 1:1), structure of
[(SOsH)*C4C1Im]HSO4 was characterized by using
nuclear magnetic resonance NMR spectroscopy and
high-resolution  electrospray  ionisation  mass
spectrometry (HR-ESI-MS). lonic liquid was used as

a catalyst for multi-component reaction, which
afforded the desired products in high yields (over
80%) and short reaction time (5 min) under
microwave irradiation. The catalyst could be
recycled several times without loss of efficient
catalytic activity.

Index Term—Bronsted
dihydropyrimidin-2(1H)-one,
reaction, microwave irradiation

ionic liquid, 3,4-
multi-component



