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TOM TAT

Céc dan xudt mdi 6H,8H-chromeno[3',4":5,6]pyrano[2,3-d]pyrimidine-
6,8-dione da duoc tng hop thanh cdng béng phan ting bon thanh phan gitia
4-hydroxycoumarin, benzaldehyde, malononitrile va acetic anhydride qua hai
budc phan (ing one-pot. (au triic clia cac dan xudt tong hap dugc dugc xac dinh
béng phd hong ngoai, phd cdng hudng tit hat nhan.

Tirkhéa: Chromene, pyranopyrimidine, phdn ting da thanh phdn.

ABSTRACT

Three compounds 6H,8H-chromeno(3',4':5,6]pyrano[2,3-d]pyrimidine-
6,8-dione were successfully synthesized utilizing two-step one-pot four
component reactions of 4-hydroxycoumarin, benzaldehyde, malononitrile
and acetic anhydride. Their chemical structure was determined by IR, and
NMR spectroscopy.
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1. GIGI THIEU

Pyranopyrimidine la mét I6p hop chat di vong bao
gém mot vong pyrimidine vai hai nguyén tl nito & cac vi
tri s6 1 va s6 3 clia vong uracil, hgp nhat véi mot vong
pyran cé mot nguyén ti oxy. Nhiéu déng phan khac nhau
clia I6p chat nay da dugc tim thdy, nhung phd bién hon
cd la boén khung chinh bao goém: 5H-pyrano[2,3-
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dlpyrimidine, 8H-pyranol[3,2-d]pyrimidine, 8H-
pyrano[3,4-dlpyrimidine va 5H-pyrano[4,3-d]lpyrimidine
(hinh 1) [1]. Trong d6, 5H-pyrano[2,3-d]pyrimidine thé
hién nhiéu hoat tinh sinh hoc nhu khang vi khuan lao
H37Rv, khang khudn, chéng khéi u, khang vi sinh, chéng
viém, chéng oxy hda, chéng déi thao dudng, Uc ché
phosphatase tyrosine, chéng tang huyét ap, chong sét
rét, khang virus va chéng ung thu [1, 2].

Phuong phap ti€p can chung dé téng hgp cac hop
chat di vong chia bo khung pyrano(2,3-dlpyrimidine do
la st dung cac phan Uing da thanh phan cuta barbituric
acid, malononitrile va cac aldehyde thom trong moi
trudng baza [3-5]. Phan I6n cac nghién clu tap trung vao
viéc t6i uu hoa cac diéu kién phan ting, rdt ngan thai gian,
Iua chon céc chat xuc tac phu hap, sdn pham thu dugc dé
tinh ché, chon loc, st dung cac loai dung méi than thién
vGi moi trudng. ... Con dudng téng hop cac dan xuat chira
khung pyranol[2,3-dlpyrimidine thudng s&r dung cac phan
Ung tao hé hai vong, ba vong, da vong hoac tao hé vong
spiro; trong dé s dung phuaong phap dong vong pyran
dua trén cac phan tng nhu ngung tu Knoevenagel, phan
Ung cdng Michael va ngung tu, déng vong néi phan tu la
phé bién va cho cho thdy hiéu qua cao nhat [6].
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Hinh 1. Cac dong phan chinh cla ldp chét pyridopyrimidine
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Bén canh d6, cac hgp chat chia khung chromeno
phan bo rong rai trong cac hgp chat tu nhién cé hoat tinh
sinh hoc va déng vai tro thiét yéu trong qua trinh téng
hgp nhiéu loai vong di vong manh véi nhiéu hoat tinh
sinh hoc bao gébm ch6ng ung thu, chéng khéi u, chéng
tang sinh, chéng HIV, khang khuan, khang khuan, chéng
co giat, chéng oxy héa, chong sét rét [7]. Hon nita, mot s6
dan xuat chromene da dugc st dung trong diéu tri bénh
Alzheimer va réi loan tam than phan liét [7].

V6i nhiing dic tinh néi bat cia I6p chat
pyranopyrimidine cling nhu I6p chat chromene, ching
t6i nghién ctu téng hgp cac dan xuat 6H,8H-chromeno
[3',4":5,6]pyranol2,3-d]pyrimidine-6,8-dione v&i muc tiéu
tim kiém cac hgp chat méi co tiém nang sinh hoc.

2. THUC NGHIEM

Hoa chat sir dung cho cac phan ting déu la hoa chat
dugc dat mua tur cac nha cung cap hoa chat Merck, AKSci,
Sigma Aldrich,... v&i ham lugng > 98%. Dung méi dung
trong sac ky cot la loai dung moi 6 tinh khiét > 99%, dugc
cat lai va lam khan trudc khi st dung. Phan ting dugc thuc
hién bang thiét bi vi séng Anton Paar Microwave
Synthetic Reactor Monowave 400 tai Phong Hod dugc,
Vién Hod hoc (Vién Han Iam Khoa hoc va Cong nghé Viét
Nam - VAST). Cac phan tng dun hoéi luu dugc thuc hién
trong cac ampule chiu nhiét, st dung chat én nhiét Ia
silicone, thiét bi gia nhiét va kiém soat nhiét d6 ctia hang
Bruker.

Phé héng ngoai (IR) dugc do dudi dang ép vién KBr
trén thiét bi ghi quang phé héng ngoai FT-IR Spectrum
Perkin Elmer tai Phong Hoa dugc, Vién Hoa hoc (VAST).
Phé cdng huéng tir hat nhan (NMR) dugc do trén & budc
song 500MHz va 600MHz ("H-NMR) va 125MHz va 150MHz
('*C-NMR) trén may Bruker Avance Il s&t dung dung moi
DMSO-ds va chat ndi chuan tetramethylsilane. Cac phép do
dugc thuc hién tai Trung tdm phé (ng dung, Vién Hoa hoc
(VAST). Nhiét d& néng chdy cla cac chat téng hop dugc
do thiét bi Buchi B-545 tai Phong Hoa dugc, Vién Hoa hoc
(VAST).

Téng hop cdc hop chét 6a-c

H6n hop gém 1 mmol 4-hydroxycoumarin (1), 1 mmol
benzaldehyde 2a-c, T mmol malononitrile (3) va 0,1
mmol 1,4-diazabicyclo[2.2.2]octane (DABCO) trong 5 ml
acetonitrile dugc dun héi luu & nhiét dé 82°C trong 10 vi
séng trong 20 phut. Sau d6, thém 3 mmol acetic
anhydride (5) va sulfuric acid dam dac (0,4mmol) vao binh
phan tng va tiép tuc dun khudy & 120°C trong 15 phut.
Hon hgp sau phan tng dugc lam ngudi dén nhiét do
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phong, thém nudc, chiét bang dichlomethane (50ml x 3).
Pha hitu co gop lai, rira véi dung dich NaCl bao hoa, lam
khan bang Na,SOs, loc, c6 quay loai bd dung méi bang
chan khéng thu dugc san pham thé. Sau khi tinh ché
bang sac ky cot silica gel véi hé dung moi rlra gidi
dichloromethane/ethyl acetate (4:1, v/v) thu dugc céc
hgp chat 6a-c vai hiéu suat phan tng 60 - 80%.

10-Methyl-7-(p-tolyl)-7,9-dihydro-6H,8H-chromeno
[3',4":5,6]pyrano[2,3-d]pyrimidine-6,8-dione

Hiéu suat 80%, chat rdn mau trang, m.p. 406°C
(decomp). IR (KBr) Vmaxem 2779, 1735, 1670, 1596, 1369,
1327, 1298, 1267, 1248, 1187, 1149, 1038, 947, 804, 763,
627."H NMR (DMSO-ds, 600MHz) 6 12,69 (1H, s); 7,95 (1H,
dd,J=1,2Hz,J=7,8Hz); 7,70 (1H, td, /= 1,2Hz, J = 8,4Hz);
7,48 (2H, d, J = 8,4Hz); 7,45 (2H, d, J = 8,4Hz); 7,17 (2H, d,
J=17,8Hz); 7,04 (2H, d, J=7,8Hz); 4,82 (1H, s); 2,32 (3H, s);
2,21 (2H, s). >*CNMR (DMSO-ds, 125 MHz) § 161,86; 159,78;
159,32; 159,25; 154,31; 152,05; 139,53; 136,05; 132,81;
128,66 (2C); 128,30 (2C); 124,84; 122,55; 116,56; 113,26;
105,27;101,18; 33,90; 20,92; 20,55.

7-(4-Chlorophenyl)-10-methyl-7,9-dihydro-6H,8H-
chromeno[3',4":5,6]pyrano[2,3-d]pyrimidine-6,8-dione

Hiéu suat 85%, chat rdan mau trang, m.p. 404 °C
(decomp.). IR (KBr) Vmayem™ 2778, 1732, 1663, 1647, 1599,
1487,1380, 1324, 1268,1251,1149, 1110, 1044, 1004, 949,
843, 807, 764, 622, 549. '"H NMR (DMSO-ds, 600MHz)
612,75 (1H,s); 7,96 (1H, dd, J = 1,8Hz, J = 7,8Hz); 7,73 (TH,
td, J=1,2Hz, J=8,4Hz); 7,50 (2H, d, J=7,2Hz); 7,47 (2H, d,
J=28,4Hz); 7,34 (2H, d, J = 8,4Hz); 7,31 (2H, d, J = 8,4Hz);
4,86 (1H, s); 2,34 (3H, s). 3*C NMR (DMSO-ds, 125 MHz)
6 161,86; 159,76; 159,56; 159,34; 154,57; 152,11; 141,34;
132,92; 131,46; 130,39 (2C); 127,98 (2C); 124,85; 122,61;
116,57; 113,19; 104,60; 100,59; 34,01; 20,93.

7-(4-Bromophenyl)-10-methyl-7,9-dihydro-6H,8H-
chromeno[3',4":5,6]pyrano[2,3-d]pyrimidine-6,8-dione

Hiéu suat 89%, chat ran mau trang, m.p. 403°C
(decomp.). IR (KBr) Vmaycm™ 2783, 1718, 1662, 1596, 1491,
1455, 1368, 1325, 1247, 1227, 1148, 1106, 1052, 953, 897,
775,691."H NMR (DMSO-ds, 600MHz) 6 12,75 (1H, s); 7,96
(1H, dd, J = 1,8Hz, J = 8,4Hz); 7,73 (1H, td, J = 1,2Hz,
J=8,4Hz); 7,52-7,51 (1H, m); 7,48 (2H, d, J = 7,2Hz); 7,39
(1H,d,J=7,8Hz); 7,30 (1H,d,J=1,2Hz,J=6,6Hz); 7,22 (1H,
t, J =7,8Hz); 4,86 (1H, s); 2,34 (3H, s). *C NMR (DMSO-ds,
125MHz) 6 161,81; 159,77; 159,69; 159,40; 154,73; 152,14;
144,93; 132,95; 131,28; 130,29; 129,82; 127,55; 124,84;
122,67; 121,21; 116,57; 113,21; 104,35; 100,37; 34,37;
20,95.

Tap 61- S0 5B (5/2025)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

3. KET QUA VA THAO LUAN

Dau tién, ching t6i da nghién ctru khao sat diéu kién
t6i uu cho phan Ung domino boén thanh phan giira
4-hydroxycoumarin (1), 4-methoxybenzaldehyde (2a),
malononitrile (3) va acetic anhydride theo quy trinh hai
budc “one-pot” dé téng hop hop chat 10-methyl-7-(p-
tolyl)-7,9-dihydro-6H,8H-chromeno[3',4":5,6]pyrano(2,3-
dlpyrimidine-6,8-dione (6a) (so d6 1). Cac xuc tac khac
nhau nhu 1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO), 4-
dimethylaminopyridine (DMAP), pyridin, triethylamin
(EtsN), ammonium acetate (NH,OAc) dugc si dung dé
thuc hién budc 1 phan Ung gilta 4-hydroxycoumarin (1),
4-methoxybenzaldehyde (2a) va malononitrile (3) dé
téng hop hgp chat trung gian 2-amino-4-(4-
methoxyphenyl)-5-oxo-4H,5H-pyrano[3,2-cJchromene-3-
carbonitrile (4a) (bang 1 muc 1-9). Két qua cho thay phan
Ung dat hiéu suat cao nhat khi st dung xuc tac DABCO &
ham lugng 20 mol%. Tiép theo, dé danh gia hiéu qua
ctia dung moi, moét s6 dung moéi khac nhau bao gém
acetonitrile, ethanol, toluene, t-butanol, i-propanol, 1,2-
dichloroethane, chloroform da dugc khao sat (bang 1,
muc 10-15). Phdn Ung thuc hién trong dung moi
acetonitrile cho hiéu suat cao nhat. Nhu vay, phan ting ba
thanh  phan gilra 4-hydroxycoumarin (1), 4-
methoxybenzaldehyde (2a) va malononitrile (3) dat hiéu
suat cao nhat 80% (theo TLC) khi thuc hién trong dung
moi acetonitrile & nhiét do so6i hoi luu trong diéu kién vi
séng vai su c6 mat cla xuc tac DABCO (20 mol%).

CHO

So do 1. Tong hop hop chat 10-methyl-7-(p-tolyl)-7,9-dihydro-6H,8H-
chromeno[3',4':5,6]pyrano[2,3-d]pyrimidine-6,8-dione (6a)
Bang 1. Tdi uu hda xiic tac va dung mdi dé tong hop hop cht 4a

STT | Xactdc | Hamlugng | Dungméi | Nhiét | Hiéusuat
Xtic tac d6 (°C) | theo TLC
(mol%) (%)
1 DABCO 5 CHsCN 82 Vét
2 DABCO 10 CH;CN 82 40
3 DABCO 20 CH;CN 82 80
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4 DABCO 20 CHx(N 82 76
5 NH40Ac 20 CH;(N 82 40
6 Pyridine du CHx(N 82 Vét
7 DMAP 20 CHx(N 82 60
8 DBU 20 CH;(N 82 Vét
9 EGN 20 CHx(N 82 Vét
10 DABCO 20 EtOH 78 75
n DABCO 20 t-BuOH 82 71
12 DABCO 20 i-PrOH 83 72
13 DABCO 20 Toluene 10 65
14 DABCO 20 EDC 83 62
15 DABCO 20 Chloroform | 61 55

*Diéu kién phan (ing: ty I& tac nhan 1/1/1, 20 phit

H6nN hgp phan Ung sau budc 1 (khdng can xur ly) dugc st
dung truc ti€p dé phan (ng véi 3 duang lugng acetic
anhydride (5) véi sy c6 madt clia 0,4 duong lugng sulfuric
acid dam dac & 120°C trong 15 phut dudi buc xa vi séng
(150 W) tao thanh hgp chat 10-methyl-7-(p-tolyl)-7,9-
dihydro-6H,8H-chromenol[3'4"5,6]pyrano[2,3-d]pyrimidine
-6,8-dione (6a). Hiéu suat phan ting qua 2 budc dat 80%.

Ap dung quy trinh t8i uu nhu trén, chung téi da téng
hop dugc ba hogp chat  6H,8H-chromeno
[3',4"5,6]pyrano[2,3-d]lpyrimidine-6,8-dione 6a-c bang
cach stirdung cac dan xuat benzaldehyde khac nhau theo
so d6 2. Hiéu suat téng hgp dat 80 - 89%.

CHO
OH @ HyC. 0. CHs
R
00 CN H2304
1 < 10°C, MW
N 15 min
3 R =4-CH;(a) 4-Cl (b), 4-Br (c)

So do 2. Téng hop céc hop chat 6H,8H-chromeno[3',4':5,6]pyrano|2,3-
d]pyrimidine-6,8-dione 6a-c

C4u tric cla cac hop chat 6a-c dugc khdng dinh bang
phd héng ngoai IR va phé cong hudng tir hat nhan NMR.
Trén phé IR clia hgp chat 6a xuat hién cac dao déng hap
phu tai budc séng 1735cm™ va 1670cm™ lan lugt dac
trung cho lién két carbonyl C=0, N-H. Trén phd 'H NMR
cla hgp chat 6a xuat hién tin hiéu cong hudng singlet &
trudng thap véi cudng dé yéu tai do dich chuyén &
12,69ppm dugc quy két cho proton clia nhém NH. Hai tin
hiéu singlet v&i cudng dé manh & trudng cao tai do dich
chuyén 2,32ppm va 2,21ppm dugc quy két cho proton
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methyl & vi tri C-11 va C-4". Tin hiéu singlet tai 4,82 ppm
dac trung cho proton H-7. Cac proton H-2' va H-6' cla
vong benzene cdng hudng dudi dang doublet tai
7,48ppm véi hang s6 J = 8,4Hz va céc proton H-3’ va H-5
cdng hudng tai dudi dang doublet tai 7,45ppm véi hang
s6 J = 8,4Hz. C4c tin hiéu vong thom con lai céng hudng
&vlng 7,95 -7,70ppm. Trén phé *C NMR xudt hién day du
tin hiéu cong hudng clia 22 nguyén t carbon c6 mat
trong phan ti hgp chat 6a.

4. KET LUAN

Cac dan xuat méi 6H,8H-chromeno[3',4"5,6]pyrano
[2,3-d]pyrimidine-6,8-dione 6a-c da dugc tong hgp thanh
céng bang phéan ng one-pot bon thanh phan tu 4-
hydroxycoumarin, benzaldehyde, malononitrile va acetic
anhydride. Phan Ung dugc thuc hién dung moi
acetonitrile & nhiét d6 s6i héi luu trong diéu kién vi song
véi su c6 mat clia xuc tac DABCO (20 mol%). Hiéu suét
téng hop dat khoang 80 - 89%.
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