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Tong hop dan xuat pyrano[3,2-clquinoline diing xtc tac diéu ché
tu L-proline va acid p-toluenesulfonic
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TOM TAT

Bai bao nghién ctiu diéu ché chét 1dng ion thé hé mdi (Deep eutectic solvent, DES) tir L-proline va
acid p-toluenesulfonic. Hgp chat DES nay mang mot tam bat déi xting trong céu tric do aminoacid
ban dau cé maét tam bat doi xiing. Sau dé, chét long ion nay dugc nghién ciu st dung xdc tac phan
Ung téng hgp mot sd dan xuat pyrano(3,2-cJquinoline. Cac diéu kién anh hudng dén phan Uing va
ti 1& tao thanh hai sdn phdm dugc nghién clu khao sat. Két qué khao sat phan tng cho thay cac
dung méi phan cuc phi proton cho hiéu suat phan tng tot hon va diéu kién thuc hién phan ting
t6t nhat la: nhiét do: 50 °C, thai gian 2 h, lugng xuc tac DES 35% mol. Két qua khao sat ti |é hai
doéng phan san phdm thu dugc cho thdy phan tng luén tao thanh hén hop hai xuyén 1ap thé
phan, trong dé san pham trans tao thanh vdi lugng thia xuyén 1ap thé phan & muc trung binh
(xdp xi 40% cho ca 4 dan xudt) so vdi san pham cis. Bén canh do, két qua nghién cliu kha nang
tdi st dung xuc tac cling cho thay xuc tac diéu ché c6 khé nang tai st dung tét véi hoat tinh thay
déi khéng dang ké sau cac 1an st dung. Khi thay benzaldehyde va aniline thanh cac dan xuat clia
benzaldehyde va aniline mang nhém thé day dién tlr (-CHs) thi hiéu suat tdng hop cac dan xuat
pyranol3,2-cJquinoline gidm nhe, dc biét khi benzaldehyde mang nhom thé rdt dién t& manh (-F)
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thi hiéu suat tdng hap pyrano[3,2-c]quinoline lai gidm nhiéu.
Tu khoa: deep eutectic solvent, L-proline, pyrano[3, 2-clquinoline, aza-Diels-Alder

GIGI THIEU

Chét long ion la nhiing chét cu tao bgi nhiing ion c6
nhiét d6 nong chay nho hon 100 °C. Chit long ion
¢6 nhiing tinh chdt vét ly dac trung nhu khong chay,
khong bay hoi, bén trong moéi trudng nude va khong
khi. Vi vay, chiung dugc ting dung rong rai lam dung
mo6i hay xtic téc trong céc phan ting hiiu co!. Dung
moi eutectic sdu (Deep Eutectic Solvent, DES) la loai
chétlongion thé hé mdi c6 nhiéu ting dung tiém néng.
DES dugc diéu ché tii hai hay ba thanh phéan két hgp
v6i nhau bdi lién két hydrogen, nhiing hop chat nay
¢6 nhiéu vu diém so v6i chit 1ong ion truyén thdng la
it doc hai, dé dang phan huy sinh hoc?. Ngoai ra, qua
trinh diéu ché DES ciing than thién v6i moi truong
va ¢6 hiéu qua nguyén ti cao do khong cin st dung
dung moi trong qud trinh diéu ché va khéng tao ra san
phim phu®. Amino acid c6 nguén géc thién nhién
c4u thanh bgi nhom chic acid (-COOH) va nhém
chtic amino (-NH,) v6i m¢t tdm bat d6i xing thuong
dugc stt dung d€ diéu ché DES do c6 gia thanh thip va
khong ddc hai. Nhiéu phan ting da stt dung L-proline
lam xuc tac hodc lam ligand xtc tac bat d6i xtiing phan
ting aldol hoa*, phin ting Michael°, phan ting Man-
nich®, phan ting Biginelli bt d6i xting”.

Céc dan xudt pyranoquinoline s§ hitu nhiing hoat
tinh sinh hoc quan trong nhu chéng di ting, khang

viém...%. Céc hgp chét pyranoquinoline dugc diéu
ché tu phan tng aza-Diels-Alder gitta imine (diéu
ché tii benzaldehyde va aniline) va 3,4-dihydro-2H-
pyran véi xtc tic acid Lewis®. Nhiéu nghién cdu
sti dung cac xtc tac acid Lewis khac nhau dugc thuc
hién d€ t6ng hop cac dan xuét pyranoquinoline nhu
BF3.0Et; 10, LaCl3 !, InCl; 2, LiClO4 '3, ZrCly 14,
I 1. Saunay nhiéu nghién ctiu ting dung xtc tic acid
khéc trén phan tng tng hgp dan xuit pyranoquino-
line nhu PMA 1€, CF;COH 17, Tuy nhién, cac xic tac
nay ¢6 nhiing nhugc diém nhu dit tién, khong thé tai
stt dung. Bén canh do, cac xtc tac acid Lewis nay ciing
it ¢6 su chon loc l4p thé khi dugc dp dung do khong
ton tai nhiing tim bat d6i xing trong co ciu trong khi
phén ting téng hop pyranoquinoline luén tao thanh 2
san phdm xuyén lap thé phan (Hinh 1).

Trong bai bdo nay, ching toi thuc hién téng hgp dan
xudt pyrano[3,2-c]quinoline dya trén phan tng da
thanh phan mot giai doan gitia aldehyde thom, 3,4-
dihydro-2H-pyran va aniline thom dung xuc tac DES
diéu ché tii L-proline va acid p-toluenesulfonic. Sau
do, chung t6i nghién ctiu dnh hudng ctia tim bat doi
xuing trén xuc téc dén ti1é tao thanh cta hai san phim
xuyén lap thé phan.

VAT LIEU VA PHUONG PHAP

Trich dan bai bao nay: Tai N H, Diing P D. Téng hop dan xuat pyranol3,2-clquinoline dung xtic tac
diéu ché tir L-proline va acid p-toluenesulfonic . Sci. Tech. Dev. J. - Nat. Sci.; 5(3):1275-1283.
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Vat liéu

L-proline (99%) (HiMedia). acid p-toluenesulfonic
monohydrate  (98,5%) (Sigma-Aldrich), ben-
zaldehyde (99%), 4-methylbenzaldehyde (97%),
4-fluorobenzaldehyde (98%), aniline (99%), 4-
methylaniline (99%) (Sigma-Aldrich).  Silica gel
230-400 (HiMedia). TLC (silica gel 60 Fys4) (Merck),
ethyl acetate, hexane, CH,Cl, (Trung Qudc). Tat ca
héa chat déu dugc st dung ma khong cén tinh ché
lai.

Thiét bi

Phan tng dugc thuc hién trén mday khudy tu diéu
nhiét IKA-RET. Phuong phép phd cdng hudng tit hat
nhan dugc thuc hién trén may Bruker Avance II 500
MHz. Phuong phép do phd hong ngoai (IR) dugc
thuc hién trén mdy Perkin Elmer. Phuong phdp phéan
tich nhiét (TGA) dugc thuyc hién trén may Setaram
Labsys Evo.

Quy trinh diéu ché xuc tac

L-proline (5 mmol, 0,575 g) va PTSA.H,O (5 mmol,
0,950 g) dugc thém vao binh ciu 50 mL. Hén hgp
dugc dun tai 80°C dén khi thu dugc dung dich dong
nhit (thoi gian dunla 1 h). San phim sau d6 dugc bao
quan trong binh hit m '8,

Quy trinh téng hop dan xuat pyrano[3,2-
clquinoline

Trong binh ciu 50 mL thém vao benzaldehyde (1,5
mmol, 0,159 g), aniline (1,0 mmol, 0,093 g), 3,4-
dihyro-2H-pyran (DHP) (1,0 mmol, 0,084 g), xtc tdc
(0,348 mmol, 0,100 g) va 1 mL CH3CN. Hon hgp
dugc dun tai nhiét d6 50 °C trong 3 h. Sau khi phan
ung két thic, 1 mL nude va 5 mL CH,Cl, dugc thém
vao, chiét thu héi 16p nudc chita xic tac. Lép hiiu co
dugc lam khan bang Na, SOy, bay hoi dung mai duéi
dp sudt thip thu dugc hon hgp san phdm tho. Sac ki
¢t san phdm tho bang hé dung moi (hexane:ethyl ac-
etate = 95:5, v/v) thu dugc san phdm tinh khiét.

Xéac dinh ciu tric sdn pham

5a Chét rdn mau tring. 'H-NMR (500 MHz, CDCl3)
Sy 1,06-1,35 (m, 4H); 1,97-2,01 (m, 1H); 3,21-3,26
(m, 1H); 3,47 (m, 1H); 4,62 (d, J = 2,5 Hz, 1H); 5,21
(d; ] = 5,5 Hz, 1H); 5,91 (s, 1H); 6,61 (dt, J = 1,0 Hz,
J = 7,5 Hz, 1H); 6,69 (dd, ] = 1,0 Hz, ] = 8,5 Hz, 1H);
6,96 (dt, ] = 0,5 Hz, ] = 7,0 Hz, 1H); 7,16 (d, ] = 7,5
Hz, 1H); 7,26 (t, J = 7,5 Hz, 1H); 7,35-7,41 (m, 4H)
ppm. 13 C-NMR (125 MHz, CDCl3) 8¢ 18,3; 25,4;
38,6; 58,3; 60,1; 72,3; 115,0; 117,15 119,2; 126,9; 127,3;
127,4; 127,9; 128,4; 141,8; 146,5 ppm.
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6a Ch4tlong mau vang, 'H-NMR (500 MHz, CDCl3)
Sy 1,33-1,87 (m, 4H); 2,11-2,13 (m, 1H); 3,74 (dt, ] =
2,5Hz, J =11,5Hz, 1H); 4,12 (m, 1H); 4,40 (d, ] = 2,5
Hz, 1H); 4,74 (d, ] = 10,5 Hz, 1H); 6,53 (dd, ] = 1,0 Hz,
J=8,0Hz, 1H);6,73 (t, ] =7,5Hz, 1H); 7,10 (dt, J = 1,5
Hz,] =7,0 Hz, 1H); 7,25 (dd; ] = 1,5Hz, ] = 7,5 Hz,
1H); 7,32-7,45 (m, 5H) ppm. 1> C-NMR (125 MHz,
CDClL3) 8¢ 22,0; 24,1; 38,8; 54,9; 68,6; 74,5; 114,3;
117,6; 120,8; 127,8; 127,9; 128,6; 129,3; 130,9; 142,2;
144,5 ppm.

5b Chit rin mau tring. 'H-NMR (500 MHz, CDCl3)
8y 1,13-1,57 (m, 4H); 2,14-2,17 (m, 1H); 2,39 (s, 3H);
3,45 (dt, J = 2,0 Hz, J = 11,5 Hz, 1H); 3,58-3,61 (m,
1H); 3,86 (s, 1H); 4,67 (d, J = 2,5 Hz, 1H); 5,34 (d, ]
= 5,5 Hz, 1H); 6,61 (dd, J = 1,0 Hz, J = 8,0 Hz, 1H);
6,80 (dt, J = 1,0 Hz, ] = 7,5 Hz, 1H); 7,10 (dt, ] = 1,0
Hz, J = 8,0 Hz, 1H); 7,21 (d, J = 8,0 Hz, 2H); 7,32 (d,
J = 8,0 Hz, 2H); 7,45 (td, ] = 1,0 Hz, ] = 7,5 Hz, 1H)
ppm. 13 C-NMR (125 MHz, CDCl3) 8¢ 18,0; 21,1;
25,4; 39,0; 59,1; 60,6; 72,8; 114,3; 118,2; 119,9; 126,7;
127,6; 128,0; 129,0; 137,1; 138,1; 145,2 ppm.

6b Chatlong mau vang. 'H-NMR (500 MHz, CDCl3)
85 1,31-1,88 (m, 4H); 2,07-2,10 (m, 1H); 2,38 (s, 3H);
3,73 (dt, J = 2,5 Hz, J = 11,5 Hz, 1H); 4,09-4,12 (m,
1H); 4,40 (d, J = 2,5 Hz, 1H); 4,70 (d, J = 11,0 Hz,
1H); 6,53 (d, J = 8,0 Hz, 1H); 6,70 (t, ] = 7,5 Hz, 1H);
7,08 (dt, J = 1,5 Hz, J = 8,0 Hz, 1H); 7,18 (d, ] = 8,0
Hz, 2H); 7,22 (dd, ] = 1,0 Hz,] =7,5Hz, 1H); 7,32 (d,
J= 8,0 Hz, 2H) ppm. '3 C-NMR (125 MHz, CDCls)
8¢ 21,1; 22,0; 24,1; 38,8; 54,5; 68,6; 74,6; 114,15 117,4;
120,7; 127,7; 129,3; 129,4; 130,9; 137,5; 139,2; 144,7
ppm.

5¢ Cht rin mau tring., 'H-NMR (500 MHz, CDCl3)
85 1,31-1,60 (m, 4H); 2,16-2,20 (m, 1H); 2,30 (s, 3H);
3,45 (dt, J = 2,0 Hz, J = 11,5 Hz, 1H); 3,60 (m, 1H);
3,77 (s, 1H); 4,66 (d, J = 2,0 Hz, 1H); 5,32 (d, ] = 5,5
Hz, 1H); 6,55 (d, ] = 8,0 Hz, 1H); 6,93 (dd,J = 1,5 Hz,
J = 8,0 Hz, 1H); 7,27 (s, 1H); 7,29-7,33 (m, 1H); 7,37-
7,44 (m, 4H) ppm. !3 C-NMR (125 MHz, CDCl3)
8¢ 18,05 20,6; 25,4; 29,0; 39,1; 59,5; 60,7; 72,8; 114,5;
119,9; 126,8; 127,4; 127,8; 128,3; 128,7; 141,3; 142,8
ppm.

6c Chét 1ong mau vang. "H-NMR (500 MHz, CDCl3)
81 1,31-1,84 (m, 4H); 2,11-2,13 (m, 1H); 2,25 (s, 3H);
3,72 (dt, J = 2,0 Hz, J = 11,5 Hz, 1H); 4,09-4,12 (m,
1H); 4,37 (d, J = 2,5 Hz, 1H); 4,71 (d, J = 10,5 Hz,
1H); 6,47 (d, J = 8,0 Hz, 1H); 6,91 (dd, J = 1,5 Hz, J
= 8,0 Hz, 1H); 7,06 (s, 1H); 7,32-7,44 (m, 5H) ppm.
13 C-NMR (125 MHz, CDClz) 8¢ 20,3; 22,0; 24,1;
39,0; 55,0; 68,6; 74,65 114,4; 120,9; 125,8; 126,5; 126,9;
127,8; 128,6; 130,1; 131,1; 142,2 ppm.

5d Chét rin mau tring. ' H-NMR (500 MHz, CDCl3)
8y 1,27-1,59 (m, 4H); 2,12-2,16 (m, 1H); 2,27 (s, 3H);
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3,39-3,46 (dt, ] = 2,5 Hz, ] = 11,5 Hz, 1H); 3,56-3,61
(m, 1H); 3,80 (s, 1H); 4,64 (d, J = 2,5 Hz, 1H); 5,32 (d,
J =5,5Hz, 1H); 6,67 (dd, ] = 1,0 Hz, ] = 8,0 Hz, 1H);
6,81 (dt, J = 1,0 Hz, ] = 7,5 Hz, 1H); 7,05-7,19 (m,
3H); 7,35-7,43 (m, 3H) ppm. '3 C-NMR (125 MHz,
CDCl3) é¢ 17,9; 20,7; 25,4; 29,1; 39,2; 58,9; 60,7; 72,7;
114,6; 115,1 (J = 21,0 Hz); 119,9; 127,8; 128,4 (J = 8,0
Hz); 128,8; 137,0 (J = 3,0 Hz); 142,7; 162,1 (J = 243,0
Hz) ppm.

6d Chit1ong mau vang. ' H-NMR (500 MHz, CDCl3)
8y 1,30-1,82 (m, 4H); 2,02-2,08 (m, 1H); 2,29 (s, 3H);
3,70 (dt, J = 2,5 Hz, ] = 11,5 Hz, 1H); 4,06-4,13 (m,
1H); 4,40 (d, J = 2,5 Hz); 4,70 (d, ] = 11,0 Hz, 1H); 6,59
(d, J =8,0 Hz, 1H); 6,77 (t, ] = 7,5 Hz, 1H); 7,05-7,13
(m, 3H); 7,27 (dd, J = 1,5 Hz, J = 7,5 Hz, 1H); 7,35-
7,45 (m, 2H) ppm. '3 C-NMR (125 MHz, CDCl3) §¢
20,4; 21,9; 24,1; 39,1; 54,4; 68,7; 74,5; 114,6; 115,5 (J
= 21,0 Hz); 128,8; 129,5 (J = 8,0 Hz); 130,2; 130,9;
131,1; 163,4 (J = 244,0 Hz) ppm.

KET QUA VA THAO LUAN

Phan tich tinh chat caa xuc tac

Xuc tac DES diéu ché ti L-proline va acid para-
toluenesulfonic dugc nghién ctiu xac dinh tinh chét
hod li dya trén phuong phép phé héng ngoai (IR) va
phé phan tich nhiét (TGA). Két qua phd IR (Hinh 1)
mau xdc tic cho thiy cé hai su dich chuyén s6
song so v6i chit ban dau la L-proline va acid para-
toluenesulfonic. P4u tién la tin hiéu SO, OH cua xdc

1 50 v6i 1181 cm™!

tac tai 1151 cm cua acid para-
toluenesulfonic, két qua su chuyén dich doé nay la
do su hinh thanh lién két hydrogen gitia acid para-
toluenesulfonic va L-proline'®. Thi hai 14 tin hiéu
C=0tai 1729 cm ! ctia xtic tac so vdi 1608 cm ! ctia
L-proline, két qua sy chuyén dich xanh nay do qué
trinh tao lién két hydrogen ctia xtc tac phd v& lién két
hydrogen ctia amino acid '®. Két qua gian d6 TGA
(Hinh 2) cho thdy mau xuc tic bén nhiét dén khoang
300°C. Ph6 TGA xuét hién sy phan huy nhiét ddu tién
tai nhiét d¢ khoang 300°C tuong ting v6i su phan huy
clia L-proline ', sau d6 14 sy phan huy ctia acid para-
toluenesulfonic tai nhiét d¢ khoang 480°C.

Anh huéng ctia cac diéu kién phan iing

Phan tng tdng hop dan xuit pyrano[3,2-c]quinoline
(PQ) dugc thuc hién gitia ba thanh phan la benzalde-
hyde, aniline va 3,4-dihydro-2H-pyran trong mét giai
doan (Hinh 3) bang phuong phép dun khudy tu. Khi
hén hop benzaldehyde, aniline va DHP dugc thém
vao xuc tac thi hgp chit trung gian 3 hinh thanh ngay
ttic thi (khodng 5 phut la hét aniline). Sau d¢, phan
tng dong vong aza-Diels-Alder xay ra gitia trung gian

imine 3 va DHP hinh thanh hén hgp hai san phdm cis
(5a) va trans (6a) tuong Ung véi qua trinh dong vong
endo va exo?® (Hinh 4). Hai san phdm 5a va 6a dugc
phén biét dya trén hing s6 ghép spin tuong ting cta
H* va H trong dii liéu phé 'H NMR, sin phim 5a
€6 J4q4,5 = 5,5 Hz trong khi san phdm 6a c6 J4, 5 = 10,5
Hz2!L.

Yéu t§ anh hudng dén phan ting téng hgp PQ dugc
nghién ctu dau tién 13 dung moi st dung. Diéu kién
thuc hién phan ting khi khao sat cdic dung mdi sti dung
la: 1:2:4=1,5:1:1 (mmol), lugng xuc tac st dung 0,1 g
(35% mol so v6i aniline), CH3CN (1 mL), nhiét do
phén ting 50°C. Két qua khao sat dung moi (Bang 1)
cho thdy khi khong stt dung dung méi thi hiéu suét
téng hop PQ thip (thi nghiém 1, Bang 1) do sy khudy
tron phan ing khé khan (trung gian 3 sau khi sinh ra
& trang théi rdn). Cdc dung mai phan cuc phi proton
(thi nghiém 2, 3, Bang 1) cho hiéu sudt cao hon cac
dung moéi phén cyc 6 proton (thi nghiém 4-6, Bang 1)
do su dung mdi hod lam giam hoat tinh ctia DHP va
trung gian 3. Bén canh d6, phan ting tong hgp PQ khi
sti dung xuc téc L-proline khong tao thanh san phim
(thinghiém 8, Bang 1) va hiéu suét phan ting thu dugc
thép khi st dung xtc tic acid p-toluenesulfonic (thi
nghiém 7, Bang 1) (cung diéu kién khi thuc hién véi
dung mo6i CH3CN). Két quéa nay chiing minh vai tro
ndi bt ctia xtic tdc DES da diéu ché khi két hgp L-
proline va acid p-toluenesulfonic. Khi DES dugc diéu
ché tu L-proline va acid p-toluenesulfonic thi hai hop
chit hinh thanh lién két hydrogen v6i nhau'®. Tinh
linh dong ctia proton luc nay so véi stt dung truc tiép
acid p-toluenesulfonic gidm nhiéu, vi vdy hiéu suét
phén ting dugc cdi thién ddng ké. Ngoai ra, khao sat ti
1é ctia cac sdn phdm cho théy trans 1a san phdm chinh
so véi cis (lugng thita xuyén 14p thé phan l1a 63% khi
stt dung dung mo6i CH3CN). Két qué nay trai ngugc
v0i sy tao thanh sén phidm ctia phan ing dong vong
aza-Diels-Alder 13 sdn phdm ddéng vong theo hudng
endo (san pham cis) sé 12 san phdm chinh. Két qua
nay c6 thé do tam bat d6i xding cua L-proline trong
xuc tac da dnh hudng dén hudng ti€p xuc gitia imine
va DHP.

Sau khi khao sat cac dung moi st dung khac nhau,
acetonitrile dugc st dung trong khao sat cic yéu to
anh hudng khéc dén phan tng tdng hgp PQ do ace-
tonitrile c¢6 lugng thita tao thanh san phdm trans va
hiéu suat thu dugc cao hon so véi 1,4-dioxane (thi
nghiém 2,3, Bang 1). K&t qua khdo st cac yéu t6 anh
hudng dugc trinh bay trong Bang 2.

Dau tién nhiét d6 thuc hién phan ting dugc thay déi,
két qua cho thdy nhiét do phan tng t6t nhat1a 50 °C,
ti 1€ tao thanh sdn phdm cis-trans khong bi anh hudng
bdi nhiét dd phan tGng (thi nghiém 1-3, Bang 2). Thoi
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Hinh 2: Gian d6 phan tich nhiét xdc tac diéu ché
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Bang 1: Khao sat dung méi sit dung

Stt Dung moéi 5a (mg) 6a (mg) %ee Hiéu suét (%)?
1 - 28 72 44 38
2 CH3;CN 32 141 63 65
3 1,4-Dioxane 46 112 42 60
4 H20 12 108 80 45
5 DMSO 13 77 71 34
6 Ethanol 23 109 65 50
7 CH;CN¢ 18 90 67 41
8 CH;3CN? - - - -

¢ Enantiomeric excess = (trans-cis/[trans+cis]x100)

b Higu sudt c6 lap

4 Stt dung acid p-toluenesulfonic xtc tac, dung méi CH3;CN

¢ Stt dung L-proline xtc tac, dung méi CH3CN

Bang 2: Khao sat cac yéu t6 anh huéng dén phan iing tdng hop PQ
Stt Nhiét do Thoi gian  Lugng 1:2:4 5a (mg) 6a (mg) %ee Hiéu sudt

(oC) xic tdc  (mmol) (%)?
(h) (% mol)

1 40 3 35 1,5:1:1 27 100 64 46
2 50 3 35 1,5:1:1 32 141 63 65
3 60 3 35 1,5:1:1 20 144 76 62
4 50 1 35 1,5:1:1 20 140 75 60
5 50 2 35 1,5:1:1 23 171 76 73
6 50 4 35 1,5:1:1 41 125 51 63
7 50 5 35 1,5:1:1 8 90 84 37
8 50 2 - 1,5:1:1 - - 0 0
9 50 2 10 1,5:1:1 52 80 21 50
10 50 2 20 1,5:1:1 44 156 56 75
11 50 2 50 1,5:1:1 44 105 41 56
12 50 2 35 1:1:1 46 108 40 58
13 50 2 35 2:1:1 14 145 82 60
14 50 2 35 1,5:1,5:1 21 152 76 65
15 50 2 35 1,5:1:2 63 157 43 83
16 50 2 35 1,5:1:2,5 57 156 46 80

“ Enantiomeric excess = (trans-cis/[trans+cis]x100)
b Hiéu sudt c6 lap
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Hinh 3: Sa d6 phan tng diéu ché dan xuat pyrano[3,2-clquinoline

Hinh 4: Co ché hinh thanh hai san pham cis va trans

gian thuc hién phan tng t6t nhét la 2 h, ting thém
thoi gian thuc hién thi hiéu sudt phan tng giam (thi
nghiém 4-7, Bang 2). San phm PQ chita nhém dinh
chtic amine trong cdu truc, vi vdy khi dun ndng tai
nhiét d§ cao va trong thoi gian dai sé dan dén bién d6i
san phdm. Phan ting tdng hop PQ khong xay ra khi
khong st dung xuc tac (thi nghiém 8, Bang 2). Lugng
xuc tac t6t nhit cho phén ting 1a 20% va 35% mol (so
v6i aniline), tuy nhién khi st dung lugng xuc tac 35%
mol thi sdn phdm trans tao thanh véi ti 1é nhiéu hon
so v6i st dung lugng xic tac 20% mol (thi nghiém
5, 10, Bang 2). Két qua nay cho thiy anh hudng cua
tam bét d6i xting dén su chon loc tao thanh san phdm
trans. Lugng aldehyde st dung du khong anh huéng
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dén hiéu sut tao thanh PQ do phan ting hinh thanh
trung gian imine xay ra va hoan thanh rat nhanh (thi
nghiém 12, 13, Bang 2), ting thém aniline thi hiéu suat
thay d6i khong dang ké nhung khi ting thém DHP thi
hiéu sudt thay ddi nhiéu (thi nghiém 14-16, Bang 2)
do su dich chuyén cin bang phan ting. Tuy nhién,
khi st dung du DHP thi su chon loc tao thanh san
phdm trans gidm. Vay diéu kién thyc hién phan tng
tot nhat: Nhiét d6 50 °C, thdi gian phan tng la 2 h,
1:2:4=1,5:1:2 (mmol), lugng xuc tac st dung la 35%

mol (so vdi aniline).
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Bang 3: Khao sat kha nang tai stir dung xuc tac

S6 14n stt dung Khéi lugng san phdm  Khéi lugng sin phim  %ee” Hiéu suft (%)?
cis (mg) trans (mg)

1 63 157 43 83

2 61 151 42 80

3 62 147 40 79

4 60 141 40 76

“ Enantiomeric excess = (trans-cis/[trans+cis]x100); * Hiéu sudt c6 lap

Khdo sat kha nang tai sir dung xuc tac

Xuc tac sau khi stt dung dugc thu héi, rtta lai bang
CH,Cly, tién hanh bay hoi nudc dudi ap sudt thap thu
dugc xuc tdc thu héi. Sau d6 xuc tic nay dugc lam
kho va bao quan trong binh hit 4m trudc khi st dung
tryc tiép cho cic 14n phan ung tiép theo. Diéu kién
phén tng t6t nhit da xdc dinh & trén dugc stt dung
cho qua trinh khao sat kha ning tai stii dung ctia xuc
tac. Két qua Bang 3 cho thdy kha ning xtc tic gidm
khong dang ké sau cdc1an tai st dung. Két qua nay cho
théy su ndi trdi clia xdc tac da diéu ché so v6i nhiing
xuc tac khac.

Téng hop mét sé dan xuat PQ khac

St dung diéu kién phan tng tot nhit da xac dinh
& trén, benzaldehyde va aniline dugc thay thé bang
nhiting dan xuit mang cdc nhom thé khac nhau nhim
téng hop cac dan xudt PQ khéac. Két qua Hinh 5 cho
thdy khi gan cac nhém cé hiéu tng déy dién ti (-
CH3) vao vong benzene ctia aldehyde hay aniline déu
lam gidm hiéu suft tao thanh san phdm PQ. Dic biét
khi gin nhém rut dién tt (-F) vao vong benzene cua
benzaldehyde thi hiéu suit t6ng hgp PQ lai thip hon
so v6i khi st dung benzaldehyde. Ngoai ra, cic dan
xudt clia benzaldehyde va ctia aniline déu cho ti 1é tao
thanh san phdm cis va trans xdp xi nhau.

KET LUAN

Bai bdo da diéu ché xtc tdc DES tii L-proline va acid
p-toluenesulfonic. Xuc tac nay st dung hiéu qua trén
phén ting tdng hgp dan xudt PQ véi cac dung moi
phén cyc phi proton nhu CH3CN va 1,4-dioxane, tuy
nhién dung méi CH3CN c6 su chon loc d6i phan cao
hon 1,4-dioxane. Khi t6ng hop moét s6 dan xudt PQ
khac bang cach thay d6i cac dan xuét ctia benzalde-
hyde va dan xuét cta aniline thi hiéu sudt phan tng
thu dugc cting dat két qua t6t. Ddc biét két qua khao
sat ti 1é sin phdm thu dugc cho thdy dong phan trans
la san phdm chinh so v6i dong phan cis khi stt dung
xuc tac DES da di€u ché . Ngoai ra, xtc tac st dung
cling c6 kha nang thu héi va téi st dung t6t khi hoat
tinh giam khong dang ké sau méi lan stt dung.

DANH MUC CAC TU VIET TAT

DES: Deep eutectic solvent
PQ: pyrano[3,2-c]quinoline
DHP: 3,4-Dihydro-2H-pyran
PTSA: acid p-toluenesulfonic

XUNG POT LOI iCH
Nhom tdc gid cam két khong mau thuin quyén lgi va
nghia vu ctia cdc thanh vién

PONG GOP CUA TAC GIA

Tac gia Nguyén Hitu Tai chiju trach nhiém téng hop
xuc tdc DES, khdo sat diéu kién thuyic hién phan ting va
tong hgp mot s6 dan xuét. Tac gia Pham Diic Ding
chiu trdch nhiém kiém tra cac s6 liéu thu dugc va xac
dinh cdu truc cdc san phdm téng hop.
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ABSTRACT

This research prepared new generation of ionic liquid (Deep eutectic solvent, DES) from L-proline
and p-toluenesulfonic acid. The ionic liquid has an asymmetric center in its structure because the
original amino acid has an asymmetric center. Subsequently, the ionic liquid was studied catalytic
activity in reactions of quinoline[3,2-clpyrano derivatives synthesis. Conditions affecting the reac-
tion and rate of the two products were also investigated. The results of the reaction conditions
showed that aprotic polar solvents gave better yields and the best reaction conditions were: tem-
perature: 50°C, time: 2 h, catalytic amount: 35% mol . The ratios of two product isomers showed
that the reaction always forms a mixture of two diastereomers and the trans products were synthe-
sized with moderate enantiomeric excess (40% for four derivatives) compared with the cis products.
In addition, the results on catalytic reuse also showed that the catalyst had good usability without
significant decreasing activity. When benzaldehyde and aniline were changed with their derivates
bearing donating electron group (-CH3z), the reaction yields slightly decrease. However, benzalde-
hyde bearing withdrawing electron group (-F) gave moderate yield.

Key words: deep eutectic solvent, L-proline, pyrano(3, 2-clquinoline, aza-Diels-Alder

Cite this article : Tai N H, Dung P D. Synthesis of pyrano[3,2-c]quinoline derivatives using catalyst

prepared from L-proline and p-toluenesulfonic acid. Sci. Tech. Dev. J. - Nat. Sci.; 5(3):1275-1283.

1283



	Tổng hợp dẫn xuất pyrano[3,2-c]quinoline dùng xúc tác điều chế từ L-proline và acid p-toluenesulfonic 
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