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TOM TAT

Khung pyrimidine la mét trong nhimg khung phé bién, cd mat nhiéu trong cac hgp chat co hoat
tinh sinh hoc. Khung nay con cé trong cac nucleic acid DNA va RNA, déng vai trd quan trong cho
nhimng chuyén hoa sinh hoa clia co thé sinh vat. Bén canh do, khung pyrimidine con xuét hién
trong cac thuéc thuong mai diéu tri cac bénh, nhu ung thu (5-fluorouracil, gemcitabine, . ..), khang
sinh (iclaprim,...), khang HIV (stavudine,...), ... Chinh vi thé, khung pyrimidine da dugc nghién
clu véi nhiéu con duding t8ng hap khéac nhau nhung con dudng théng dung nhét la théng qua
phén tng da thanh phan Biginelli. Phan tng nay da trai qua hon 100 nam va dugc phét trién bang
cach thay d6i nhiéu loai chat nén va xUc tac dé tang hiéu sudt, do chon loc va thu dugc nhiéu loai
pyrimidine. Vi xu hudng “xanh héa" trong téng hop hiiu cg, viéc st dung cac loai xuc tac co kha
nang thu héi va tai sirdung cao ngay cang dugc quan tam va phat trién. Vi vy, phan tng da thanh
phan khéng dung mai gitta benzaldehyde, malononitrile va thiourea dugc khao sat véi nhiéu loai
xUc téc dé tao ra san pham 6-amino-4-phenyl-2-thioxo-1,2,3 4-tetrahydropyrimidine-5-carbonitrile.
Trong s& cac xUc tac da dugc khao sat, DES ChCl:2ZnCl, cho thay la loai xtc tac cho hiéu qua xuc
tién phan Ung tét nhat vai hiéu suat 62%. Bén canh do, cac yéu to khac clia phan Ung nhu ty 1é
mol, luong xdc tac, nhiét dé, thai gian phan tng da dugc khao sat. Biéu kién thich hop gém ty &
mol benzaldehyde (2 mmol):malononitrile (2 mmol):thiourea (2 mmol) va lugng xuc tac (0,3 mmol)
da dugc chon va tién hanh tai 80°C trong 2 gid, thu dugc hiéu sudt cao nhat 62%. Ngoai ra, DES
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ChdCl:2ZnCl, 6 thé dugc thu héi va tai st dung trong 2 lan.
Tu khoa: DES Choline:ZnCl2, phdn Ung Biginelli, khéng dung méi, pyrimidine, malononitrile

. MG PAU
2 Céc hgp chit di vong luon dugc xem la mot trong
nhiing d6i tugng nghién ctiu day tha vi bi nhiing dic

w
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tinh lién quan dén cdu tric hoa hoc ciing nhu cic hoat
tinh sinh hoc lién quan; c6 thé dic biét ké dén 1a di

«

vong pyrimidine. Chinh di vong nay mot trong nhiing

o

~

khung chétkha quan trong boi su cdu tao nén DNA va
s RNA déu c6 mat cua pyrimidine, bén canh d6 con c6
nhiing hoat tinh lién quan dén khang ung thu, khang
1-3 (Hinh 1). Chinh véi sy
da dang trong cac phan ti c6 hoat tinh sinh hoc nay,

©

o

khuén, khang oxy hoa, ...

2 khung pyrimidine dugc cac nha khoa hoc tap trung
nghién ctiu d€ diéu ché ra cac dan xuit khac nhau.

@

Con dudng phé bién d€ diéu ché khung pyrimidine
s ¢6 th€ k€ dén phan ting da thanh phan Biginelli. Ndm
s 1983, nha khoa hoc nguoi Y Pietro Biginelli da khim
7 phé ra v6i ba thanh phin gém: thiourea, aryl alde-

IS

s hyde va ethyl acetoacetate véi xtc tac Bronsted acid
s trong dung moi ethanol da thanh cong tao ra san

ph&m c6 khung pyrimidine?. Hon 100 nam tif khi
phén tng da thanh phan Biginelli dugc tim ra, phan
ung nay da dugc phét trién theo nhiéu huéng khic
nhau, nhu chét nén méi, va xdc tic méi>°. Viéc thay
d6i ethyl acetoacetate (hgp chét 1,3-dicarbonyl) thanh
malononitrile, déu 1a nhiing hgp chat c6 chia vi tri
methylene hoat dong, da dugc thuc hién thanh céng
vGi cac xuc tic nhu NaOEt”8, P,05 9, NH4C110, va
phuong phap nghién bi (ball-mill) '!. Tuy nhién, cic
phuong phap trén van con stt dung dung moéi hiiu co
dé bay hoi, hay cc xtc tdc khong c6 kha nang thu hoi
va tai st dung.

Trong nhiing thap ky qua, cdc nguyén tic ctia hda
hoc xanh da tré nén phd bién va dang dugc thuc
hién d€ cai thién vé vin d€ 6 nhiém moéi truong.
Han ché dung moi hitu co dé bay hoi da dugc
thuc hién bang cich st dung dung moi eutectic
sau (DES) trong téng hop hiiu co. Céac DES nay
¢6 hai vai tro 1am dung méi va xtc tic cho phan
ung 12,13 Chinh vi thé, mot s6 loai DES dugc st dung

Trich dan bai bao nay: Trang T M, Thang D C, Thi L T X. T6ng hgp xanh va méi ctia 6-amino-4-phenyl-2-
thioxo-1,2,3,4-tetrahydropyrimidine-5-carbonitrile qua phan ting da thanh phan khéng dung méi
biginelli dugc xtic tac béi DES Choline chloride:2ZnCl,. Sci. Tech. Dev. J. - Nat. Sci. 2025; ():1-7.
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Hinh 1: Khung pyrimidine va mot s6 dan xudt c6 hoat tinh sinh hoc
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Hinh 2: Phan Ung ba thanh phan giita benzaldehyde, malononitrile va thiourea dé t6ng hgp 6-amino-4-phenyl-

2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carbonitrile.

trong phan tng gitia benzaldehyde, malononitrile va
thiourea tao ra 6-amino-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile. Bén canh dé,
viéc thu hoi va tdi st dung xudc tic ciing dugc quan
tdm (Hinh 2).

VAT LIEU VA PHUONG PHAP

Thiét bi va héa chat

Céc hoa chit dugc mua tii hang Aldrich Sigma bao
gom zinc chloride (d¢ tinh sach > 98%), choline chlo-
ride (d0 tinh sach > 98%), thiourea (d0 tinh sach >
99%), benzaldehyde (d¢ tinh sach > 99%) va mal-
ononitrile (d6 tinh sach > 99%). Silica gel pha thuong
cho sdc ky cOt ctia hang Himedia.

Phan ting dugc thyc hién trén bép khudy tit Ikaret.
Hén hgp san phdm dugc phan tich bang mdy
LC/ELSD, cOt Phenomenex Ultracarb ODS (30) 150 x
4,6 mm x 5 um va may LC/UV-Vis, cot Agilent Zor-
bax ODS SB-C18 150 x 4,6 mm x 5 um. Khdi phé
phén gidi cao dugc do bang may LC/MS microTOF-
QII (Briiker) v6i dau do UV/Vis va ESI (electrospray

ionization), nhiét d6 mao quén dé bét ion la 300°C,
cdt pha dao Ace 3C18 (4,6 x 150,0 mm x 5,0 um). Phd
cong hudng tii hat nhan dugc ghi trén may Briiker 500
NMR véi tin s6 cong hudng 1a 500 MHz cho 'H va
125 MHz cho '3C. Ph8 héng ngoai dugc do bing may
FT-IR cua hang Perkin Elmer.

Phin tng gitta benzaldehyde, malononitrile va
thiourea tao ra 6-amino-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile (Hinh 2) dugc
khao st cic yéu t6 bao gobm anh hudng cua cac loai
xuc tdc khdc nhau, ctia lugng xidc tac sti dung, ctia ty 1é
mol cdc chét nén, ctia nhiét d¢ va cta thoi gian phan
ung. Sau khi cac yéu t6 trén dugc khdo sat, diéu kién
toi uu dugc ap dung tiép tuc cho viéc danh gia kha
nang thu hoi va tai st dung clia xdc tac.

Céch tinh hiéu sudt: H (%) = (%LC - ELSD (4) x m
hén hgp)/(m ly thuyét) x 100%

Trong d6, %LC-ELSD (4) la phén trdm dién tich peak
ctia san phdm (%), m hon hgp la khéi lugng hon hop
san phim (g), m ly thuyét1a khoi lugng san phdm theo
ly thuyét (g).
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Quy trinh thuc hién
Diéu ché DES Choline chloride va ZnCl,

lﬁ/\/OH

| ©
Zn,Cly

Hinh 3: DES Choline chloride va ZnCl,

Mot hén hgp gom choline chloride (0,3 mmol; 0,0419
g) va zinc chloride (0,6 mmol; 0,0818 g) dugc cho vao
binh ciu 5 mL, va dugc khudy ¢ 90—100°C véi van
toc khudy 250 vong/phut cho dén khi hai hgp chat
rdn tan vao nhau tao nén dang sét va trong su6t. DES
ctia ChCl va ZnCl, dugc hinh thanh (Hinh 3) va ¢c6
thé st dung ngay cho phan ting hodc c6 thé luu tri
béng cach déy kin va dit vao binh hut 4m. San phdm
phén ting dugc nhan danh bing phé 'H-NMR va FT-
IR va tuong ting v6i cong trinh da dugc cong bé trude
day !4,

1 H-NMR (500 MHz, DMSO-dg): d (ppm) = 5,24 (s,
1H); 3,82 (t, ] = 5,0 Hz, 2H); 3,38 (t, ] = 5,0 Hz, 2H);
3,10 (s, 9H).

FT-IR: (cm~ ') = 3584 (br, O-H co gian), 3033 (C 3-
H ctia CH3 co gian), 2966 (C 3_H cta CH; co gian),
1940 (C 3-H ctia CH3 uén cong), 1612 (C 3-H cda
CH; udn cong), 1475 (O-H udn cong), 1080 (C-O co
giin), 1044 (NT-C co gian).

Quy trinh phdn ing da thanh phdn giira
thiourea, benzaldehyde va malononitrile

Céc hgp chat phan ting gom benzaldehyde (2,0
mmol; 0,2122 g), malononitrile (2,0 mmol; 0,1321 g),
thiourea (2,0 mmol; 0,1522 g) 14n lugt dugc cho vao
binh cdu 5 mL da c6 sén xtc tdc DES ChCl:2 ZnCl,,
sau d6 1ap vao hé thong hoan luu ¢6 lp 6nglam khan.
Hén hgp phan ting dugc thyc hién & nhiét d6 80°C
trong 2 gi6 v6i van téc khudy 250 vong/phut. Hon hop
sau phén ting dugc ly trich bing dung moi ethyl ac-
etate (10 x 5,0 mL). Phan dich trich ethyl acetate dugc
rlia v6i nude mudi bao hoa (2 x 15,0 mL) va tach lay
16p hiiu co, lam khan v6i Na;SO4. Cubi cuing, dung
mdi dugc thu hoi dudi ép sudt thdp. Hoén hgp sin
ph&m rin dugc c6 lap c6 mau cam vang va dugc xac
dinh thanh phén phan trdm bing phuong phap sic

ki 16ng hiéu ning cao d4u do tan xa bay hoi (HPLC-
ELSD). San phdm dugc tinh ché bang sic ky cot voihé
dung mai gidi ly 1 n-hexane:ethyl acetate (8:2, v:v) va
cdu trac hoéa hoc duge xdc dinh bang phd TH-NMR
va HRMS.

KET QUA VA THAO LUAN

Khao sat phan ting giira thiourea, benzalde-
hyde va malononitrile

Anh huéng cia xiic tdc

Theo cac nghién ctu trudc day, phan tng gitia
thiourea, aldehyde va malononitrile thudng st dung
cac xtic téc base nhu NaOEt trong dung moi EtOH”8.
Chinh vi thé, hang loat cic xtc tic base vd co nhu
K,COj3, KOH, NayCOj3, base hitu cd DMAP va xtc
tac base “xanh” nhu [Bmim]OH, DES ChCl:2Urea
da dugc st dung. Tuy nhién, cic base nay déu
khong cho hiéu qua tot trong viéc xtc tién phan
ung da thanh phan tao 6-amino-4-phenyl-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carbonitrile. D€ cai
thién hiéu suit, mdt s6 cdc xdc tic acid “xanh”
nhu DES ChCLZnCl, véi 2 ty 1& mol 1:2 va
1:3, Amberlyst 15 va Fe304@0,SiPrMIM-Al,Cl,
da dugc khao sit (Bang 1). Trong s nay, két
quéa phan tich HPLC-ELSD cho phén trdm va
hiéu sudt ctia 6-amino-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile (4) lan lugt dat
66% va 62% khi st dung xtc tic ChCl:2ZnCl, d€ xuc
tién cho phan tng. Chinh vi vay, xtc tic DES cua
choline chloride va zinc chloride (ty ¢ 1:2) dugc chon
lam xtc tdc d€ khéo sat cac yéu t8 khdc vi hiéu suét
phén tng ting dang ké.

Khdéo sdt cdc yéu té dnh huéng Ién phdn iing
da thanh phan Biginelli

Lugng xuc tac dugc khdo sat nham tim hiéu sy dnh
hudng cia n6 1én hiéu suidt phan ting ba thanh phan
vi khi thay d6i ty 1é zinc chloride trong thanh phén
DES choline chloride va zinc chloride (STT 10 va 11,
Bang 1), hiéu suft phan ting thay déi tit 62% dén 28%.
Lugng xuc tac DES choline:2ZnCl, dugc khao sat tu
0,2 mmol dén 0,4 mmol trong khi ty 1é mol cta ben-
zaldehyde (2 mmol):malononitrile (2 mmol):thiourea
(2 mmol) dugc giti ¢6 dinh va phan tng dugc tién
hanh & 80°C trong 2 git. Két qua cho théy hiéu suét
phan ting dat cao nhatla 62% tuong ting véi lugng xuic
tac 0,3 mmol (Hinh 4).

Ké& tiép, sy anh hudng cta ty 1¢ mol gitia benzalde-
hyde, malononitrile va thiourea cting dugc khao sét
béng cach ¢6 dinh lugng xuc tdc 0,3 mmol va nhiét
do6 phén ting 80°C trong 2 gid. Két qua cho thay, khi
tang lugng thiourea, benzaldehyde va malononitrile
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Bang 1: Hiéu qua cua xtic tac Ién phan ung gitia thiourea, benzaldehyde va malononitrile“

S6 thi tu Xuc tac Nhiét do (°C) %LC-ELSD (4) Hiéu suét’ (%)
1 K, CO3/EtOH (5,0 mL) Hoan luu 13,75 10
2 KOH 80 16,44 5
3 Nap; CO3 80 0,48 1
4 DMAP 80 22,08 10
5 [Bmim]OH 80 2,10 2
6 ChCl:2Urea 80 5,55 4
7 Fe304@0,SiPrMIM-Al, Cly 100 4,33 2
(0.2¢)

8 Amberlyst 15 (0,2 g) 100 9,95 7
9 130 5,74 6
10 ChCl:3ZnCl, 80 33,01 28
11 ChCl:2ZnCl, 80 66,24 62

¢ Phén ting dugc thuc hién & nhiét d6 can thiét trong 2 h véi lugng benzaldehyde (2 mmol), malononitrile

(2 mmol), thiourea (2 mmol) va xuc tdc (0,3 mmol).
b Hiéu sudt dugc tinh theo %LC-ELSD.
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Luong choline chloride : 2ZnCl, (mmol)

Hiéu suat (%)
\\§

AN\

o

4

Hinh 4: Anh hudng ca lugng xtic tac ChCl:2ZnCl,
I&n phén ting ba thanh phan

vugt qua ty 1é mol 1:1:1 thi hiéu suit ctia san phdm
giam do lugng chat phan ing du lam gidm kha ning
tuong tac tao san phdm. Vi vy, ty 1é mol 1:1:1 dugc
chon lam ty 1é thich hop vi né c6 hiéu qua cao nhit
v6i hiéu suft 62% (Bang 2).

Budc tiép theo, yéu t6 nhiét do dugc khao sit ti 70
dén 100°C trong diéu kién phan tng bao gom ty 1é
mol 1:1:1; lugng xtc tac 0,3 mmol trong 2 gio gia
nhiét. K&t qué thuc nghiém cho thdy khi ting nhiét d6
tit 70 1én 80°C, hiéu suit ting ddng ké tii 42% 1én 62%;
tuy nhién, khi tiép tuc ting nhiét d6 vugt qua 80°C thi
hiéu suit gidm déng ké do c6 sy hinh thanh cta nhiéu

san phdm phuy va sdn phim trung gian. Vi vay, nhiét
do thich hgp cho phan ting nay la 80°C (Hinh 5).
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Hinh 5: Anh hudng clia nhiét d6 lén phan ting ba
thanh phan

Cuoi cliing, yéu t6 thoi gian dugce khao sat ti 1,5 dén
4,0 gi6 tai diéu kién t6i vu da tim dugc gom ty 1¢ mol
1:1:1; lugng xuc tac 0,3 mmol va nhiét d6 phan tng
80°C. Két qua dugc minh hoa & Hinh 6 cho thay dugc
hiéu suét phan ting tang dan khi ting thoi gian phan
ung 1én 2 gid va sau d6 giam dan vi xudt hién nhiéu
loai san phdm khac. Hiéu sudt dat cuc dai 62% sau 2
gio phan ting & 80°C.

Theo nguyén tic ctia Hoéa hoc xanh, DES dugc xem
la mot dung moéi—xuic tdc “xanh bdi tinh chét thu
hoi va téi st dung dé dang. Chinh vi thé, d6i véi
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Bang 2: Khao sat su anh huéng ciia ty 1é mol Ién hiéu suat phan iing

S6 thi tu Thiourea (mmol) Benzaldehyde Malononitrile Hiéu suit (%)
(mmol) (mmol)
1 2,0 2,0 2,0 62
2 3,0 2,0 2,0 45
3 2,0 2,4 2,0 34
4 2,0 2,4 2,4 42
a Hiéu sudt dugc tinh theo %LC-ELSD
100 100
90 90
_ 70 . i
& %0 52 7 e
2 50 7 % 45 a4 - % 49
@ 40 % % % 7 = % 7
e / / / / @ 40 / /
= Bn BE 20
15 2.0 3.0 4.0 0 L L
l Tl:b‘.i gian (h)’ - ! 2 3 4 2

Hinh 6: Anh hudng cta thai gian [én phan ing ba
thanh phan.

xuc tdc ChCl:2ZnCly nay ciing dugc danh gia kha
ndng tai si dung va thu hoi trén phan tng da thanh
phén gitia benzaldehyde, malononitrile va thiourea
v6i diéu kién tim dugc & trén: ty 1é mol benzaldehyde
(2 mmol):malononitrile (2 mmol):thiourea (2 mmol),
lugng xuc tac 0,3 mmol, phan ting dugc dun & 80°C
trong 2 gid. Quy trinh tai st dung ChCl:2ZnCl, dugc
dua trén cac cong bo di trude 1516 sayu khi trich véi
san ph&m vdi ethyl acetate, 16p xtic tdc ChCl:2ZnCl,
dugc hoa tan vdi 3 mL nude cit va sau do, rita véi
ethyl acetate (3 x 10,0 mL). L&p nudc chida xtc tac
dugc tach ra va thu hoi dung méi duédi ap suét thap dé
thu dugc xdc tic thu hoi.

Hinh 7 cho thdy, ChCl:2ZnCl, c6 thé thu héi va st
dung dugc 2 14n v6i hiéu sudt thay d6i nhe tii 62 xudng
49%. Bén canh d6, hiéu suit thu hoi ctia ChCl:2ZnCl,
sau mdi lan tai st dung trong khoang tit 50 dén 65%.

Bién ludn cdu triic héa hoc ctia sén phdm

San phdm chinh 6-amino-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile c6 cong thtc
phén tu 1a C11H oN3S; hop chit rin mau vang ong,
nhiét d6 néng chay 215°C!'. San phdm tan dugc

6 [an sir dung xuc tac

Hinh 7: Hiéu qua cla s6 lan st dung xuc tac

trong DMSO va céu tric hoa hoc dugc xdc dinh nhg 215

ph8 'H-NMR va phé HRMS (Hinh 8).

10
11 5
12 8
7
NC._5
13 | 4°NH?3
2

H,N6N
14 H
1

Hinh 8: Céng thiic c4u tao clia sdn pham (4)

HRMS-ESI: m/z [M-H]~ tinh toan ly thuyét cho
C11HoN3S™ 1a 229,0553, gia tri thuc nghiém la
229,0548.

PhS 'H-NMR ctia (4) cho théy c6 tin hiéu cdng hudng
cta proton -NH & ving tu trudng thip, 9,99 ppm,
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dang b4u rong, 1 proton, la -NH & vi tri s6 1 trong
cong thiic cdu tao. Bén canh do, c6 thém 1 proton linh
dong -NH khdc, 69,74 ppm, miii d6i va hang s6 ghép J
= 3,5 Hz, cho théy proton nay ghép cdp véi -CH- (H-
4). Thém vao do, c6 mét mii don & 6,14 ppm, tich
phén 2 proton, tuong ting v6i nhém -NH; c¢6 trong
cong thiic cdu tao. O ving tit trudng ctia viing thom,
6 téng cong 3 tin hiéu, tuong ting véi 5 proton cua
nhém phenyl: 7,40 ppm (t, 2H, J = 7,0 Hz); 7,32 (tt,
1H,] =7,5Hz,] = 3,0 Hz); 7,23 ppm (dd, 2H, ] = 7,0
Hz, ] = 2,5 Hz) (Bang 3).

Dit liéu 'H-NMR ctia hop chit (4) va khéi phd phan
gidi cao cho thdy sin phdm ctia phan ting 1a 6-amino-
4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-
carbonitrile.

KET LUAN

Két qua thuc nghiém cho thdy xuc tic DES
ChCl:2ZnCl, thanh cbéng budc dau trong viéc
xuc tién phan tung da thanh phan gitia ben-
zaldehyde,
san

malononitrile va thiourea, tao nén
6-amino-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile, véi hiéu sudt
cao nhét 62% khi phan tng dugc thuc hién véi ty

1é¢ mol benzaldehyde (2 mmol): malononitrile (2

phim

mmol): thiourea (2 mmol), lugng xtc tac 0,3 mmol
tai 80 °C trong 2 gié. DES ChCl:2ZnCl, la loai xuc
tac acid, 14n ddu dugc st dung cho phan tng ba
thanh phén nay va cing c6 thé dugc thu hoi va st
dung khodng 2 14n.

DANH MUC CAC TU VIET TAT

ADN: deoxyribonucleic acid

ARN: ribonucleic acid

[Bmim]OH: 1-Butyl-3-methylimidazolium hydrox-
ide

ChCl:2ZnCly: hdén hgp dung méi eutectic su ctia
choline chloride va ZnCl, (ty 1¢ 1:2)

ChCl:3ZnCly: hdén hgp dung méi eutectic su ctia
choline chloride va ZnCl, (ty 1¢ 1:3)

ChCl:2Urea: hén hgp dung moi eutectic sdu cta
choline chloride va urea (ty 1¢ 1:2)

I3C-NMR: Ph§ cong hudng tif hat nhan dong vi
carbon 13 (Carbon 13 Nuclear Magnetic Resonance
Spectroscopy)

DES: dung mo6i dung mdi eutectic sau (deep eutectic
solvent)

DMSO-dg: Hexadeuterodimethyl sulfoxide

DMAP: 4-(Dimethylamino)pyridine

ESI: Ion hoa bing cach phun ion (Electrospray Ion-
ization)

FT-IR: Quang phd hoéng ngoai-bién d6i Fourier
(Fourier-Transform Infrared Spectroscopy)

Fe304@0,SiPrMIM-Al,Cly: xtc tdc nano magnetite
gin chit 16ng ion c6 tAm AlCl;

'"H-NMR: Phé cong huéng tii hat nhan ctia proton
(Proton Nuclear Magnetic Resonance Specreoscopy)
HRMS: Khéi phd phén gidi cao (High Resolution
Mass Spectrometry)

LC-UV/Vis: Sic ky long ddu do tia t ngoai/kha kién
(Liquid Chromatography- Ultraviolet/Visible)
LC-ELSD: Sic ky long dau do d4u do tan xa énh sdng
bay hoi (Liquid Chromatography- Evaporative Light
Scattering Detector)

LC/MS: Sic ky long dau do khéi phé (Liquid Chro-
matography/Mass Spectrometry)

NMR: Phé cong hudng tit hat nhin (Nuclear Mag-
netic Resonance Spectroscopy)

UV/Vis: Tia tti ngoai/Kha kién (Ultraviolet/Visible)

XUNG POT LO1 iCH

Su xung dot lgi ich khong xay ra gitia cac tac gia.

PONG GOP CUA CAC TAC GIA

Tran Minh Trang va Duong Cong Thing thuc hién cac
thi nghiém va phén tich cac s6 liéu dudi sy giam sat
va hd trg hoa chit ti Luu Thi Xuan Thi. Duong Cong
Théng va Luu Thi Xuéin Thi cung nhau x4y dung ban
thao cho bai bao.
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The novel and green synthesis of 6-amino-4-phenyl-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carbonitrile via the solvent-free
biginelli multi-component reaction catalysed by Choline
chloride/2ZnCl,

Minh Trang Tran', Cong-Thang Duong-2, Thi Xuan Thi Luu®?"

ABSTRACT

The pyrimidine scaffold is one of the common frameworks presenting in many biologically active
compounds, especially in commercial drugs such as anti-cancer (5-fluorouracil, gemcitabine, ...,
Use your smartphone to scan this antibiotics (iclaprim, ...), anti-HIV (stavudine, ...), etc. Therefore, pyrimidines have been studied with
QR code and download this article several synthetic pathways, however, the well-known route via the multi-component Bignelli reac-
tion has been paid more attention. The Biginelli reaction has been recognized for over 100 years
and has been developed using a variety of substrates and catalysts to improve the efficiency, se-
lectivity, and diversity of pyrimidines produced. With the trend towards green chemistry in or-
ganic synthesis, catalysts with high recovery and reusability have been explored and developed.
For these above reasons, a solvent—free multicomponent reaction between benzaldehyde, mal-
ononitrile, and thiourea was investigated with several traditional and green catalysts to afford the
main product, 6-amino-4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carbonitrile. Among the
wide range of catalysts studied, the deep eutectic solvent ChCl:2ZnCl, showed the best efficiency,
with a reaction yield of 62%. Some factors of the reaction such as molar ratio, amount of catalyst,
the temperature and reaction time were all investigated. The best conditions including the molar
ratio of benzaldehyde (2 mmol): malononitrile (2 mmol): thiourea (2 mmol) and the amount of cat-
"Faculty of Chemistry, University of alyst 0.3 mmol were chosen and performed at 80°C for 2 hours to afford the highest yield of 62%.
Science, Ho Chi Minh City, Vietnam Furthermore, DES ChCl:2ZnCl, was able to be recovered and reused two times.
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