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SUMMARY

SYNTHESIS OF IONIC LIQUIDS AND THEIR APPLICATION IN THE
SYNTHESIS OF INTERMEDIATE COMPOUNDS OF SCHWEINFURTHIN G
DERIVATIVES

lonic liquids (ILs) have gained much attention as green reaction solvents for organic synthesis. In this
paper, four ionic liquids [(1R,2S)-N-octyl-N,N-dimethylephedrinium hexafluorophosphate, (1R,2S)-N-octyl-
N,N-dimethylephedrinium trifluoromethanesulfonate, 1-methyl-3-n-octylimidazolium
trifluoromethanesulfonate and 1-butyl-3-methylimidazolium hexafluorophosphate] were prepared by using
microwave irradiation with yields ranging from 84% to 86%. Furthermore, these ionic liquids were applied
to prepare intermediate derivatives in the synthesis process of schweinfurthin G derivatives. The ionic
liquid, (1R,2S)-N-octyl-N,N-dimethylephedrinium trifluoromethanesulfonate was more effective in the
shorten reaction time, comparing with remaining ionic liquids. The structures of ionic liquids and the
intermediate derivatives were determined by analyses of MS and NMR data.
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1. MO PAU

Trong nhirng nim gan day “hoa hoc xanh” (Green
Chemistry) dang thu hat sy quan tdm ctia cic nha
khoa hoc trén thé gidi. Pay 1a mot trong nhing
phuong phép c6 trién vong véi viéc st dung chit
16ng ion thay thé chit xtc tic va dung méi hitu co
ddc hai trong tong hop hiru co. Trong nhiéu phan
{mg tong hop hitu co, cac chat 1ong ion dugc sir
dung 1am dung mdi ciing nhu chét xuc tac thay thé
cho céc xc tac hitu co, ddc biét 1a trong mot sd
phén g can do chon loc lap thé cao [1-4]. O Viét
Nam, viéc tong hop va sir dung chét 1ong ion bét
dbi con kha méi [5-8], chi c6 mot sb cong trinh
nghién ciru vé viéc tong hop chét long ion dugc

cong bd [9]. Bai béo nay théng bao quy trinh tong
hop 4 chit long ion dang ammonium tir (-)-
ephedrine (IL1 va IL2) va 1l-methylimidazole
(IL3 va IL4) st dung 10 vi song chuyén dung va
khéo sat vai trd ciia 4 chat 1ong ion tong hop dugc
trong phan tng oxi hoa tong hop chéat trung gian
acid 5, dan xuat schweinfurthin G.

2. PHUONG PHAP NGHIEN CUU VA THUC
NGHIEM

2.1. Pdi twong nghién ctru

Chat 16ng ion dang ammonium tur (-)-ephedrine, 1-
methylimidazole va phan tng tong hop chat acid
5 str dung chat léng ion tong hop dugc.

2.2. Dung méi héa chit va thiét bi
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Hoa chat, dung mdi dung dé téng hop la (-)-
ephedrine, 1-methylimidazole, formaldehyde, acid
formic, KPFs KOTTf, NaClO, NaHPO,, t-BuOH va
cac hoa chat khéc ciia hang Aldrich va Merck. Str
dung ban mong trang sin (TLC, silica gel 60 Fys,,
Merck). May coéng hudng tir hat nhan Bruker
Avance 500 MHz va Bruker Avance Neo 600 MHz
duoc st dung dé do *H va *C-NMR. Phé khéi ESI-
MS (Agilent 6530 Accurate-Mas Q-TOF LC/MS).
Phan tmg duoc tién hanh trong 10 vi séng chuyén
dung Anton Paar Multiwave Pro 16HF100.

2.3. Thuc nghiém
2.3.1. Phdn teng tong hop chit léng ion

Bdn chét 16ng ion dang ammonium duoc tong hop
tir (-)-ephedrine (1) va 1-methylimidazole (3) dudi
dang tinh khiét. Pau tién 1a tong hop (-)-N-
methylephedrine (2) tir (-)-ephedrine (1) theo
phuong phap sir dung sy hd tro cua vi song véi 1
duong luong formaldehyde, 1 duong luong acid
formic & 80°C trong 4 phut thu dwoc chét 2 voi
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hiéu sudt dat 87%. Nhu vdy, phan tng xay ra
nhanh, v6i hi¢u suat cao, rit ngan thoi gian phan
mg con 4 phit so voi khi thuc hién ¢ diéu kién
khéng sir dung vi song [9].

Phan tng tong hop chét 1ong ion duge chia thanh
2 giai doan chinh: Giai doan déau tién 13 tao mudi
dé hinh thanh cation va giai doan tiép theo Ia tao
thanh san phdm chét 1ong ion mong mudn dua trén
phan rng trao ddi anion. Giai doan 1 duoc thuc
hién bang phin tGng alkyl hoa (-)-N-
methylephedrine (2) va 1-methylimidazole (3)
bang cac tac nhan n-CgH;Br hodc n-C,HBr dudi
tdc dong cua vi song khong st dung dung moi.
Giai doan 2, sir dung KPFg va KOTf dé trao ddi
ion tao thanh cac chat long ion (IL1 - 1L4). Céc
phan g nay dugc thyc hién dudi sy hd tro cua vi
song va khong sir dung dung méi. Hiéu suit cua
cac phan img cao > 90%. Cac chit long ion thu
dugc déu duge xac dinh cu trac bang cac phuong
phap phé MS va NMR. So do phan tng dugc chi
ra & Hinh 1.
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Hinh 1. Phdn itng tong hop céc chat long ion 1L1- 1L4.

(-)-N-methylephedrine (2)

Cho vao binh phan ung chuyén dung cho 10 vi
song 1,85 mL formaldehyde (50 mmol; 1 eq), lam
lanh & 0°C 16i cho 8,25 g (-)-ephedrine (50 mmol)
va 2,83 mL acid formic (75 mmol; 1,5 eq) vao
trong binh phan ing. Hon hop phan ung duogc dit &
nhiét do 80°C dudi tac dong cta vi séng trong thoi
gian 4 phut. Két thuc phan tng, dé ngudi binh phan
g vé& nhiét d6 phong, sau d6 lam lanh bang nudc
da rdi cho 11 mL dung dich acid HCI 6M (1,3 eq).
Sau d6 trung hoa tiép bang 50 mL dung dich NaOH
2N va chiét bang dung mdi ethyl acetate (EtOAC) 3
lan. Dich chiét EtOAc dugc rira voi dung dich NaCl
bdo hoa sau d6 lam khan b.':flng Na,S0, rdi cét loai
dung méi thu duoc tinh thé tring c6 khdi lugng
8,05 g, phan Ging dat hiéu suét 87%.

Tinh thé mau tring, ESI-MS: m/z 180,1 [M+H]";
'H-NMR (CDCl; 500 MHz) &: 0,77 (d, J = 7,2
Hz, 3H); 2,26 (s, 6H); 2,44 (m, 1H); 4,86 (d, J =
4,8 Hz, 1H); 7,14-7,25 (m, 5H).
(1R,2S)-N-octyl-N,N-dimethylephedrinium

Hexafluorophosphate (I1L1)

Phdn vng 1. Cho 0,179 g (-)-N-methylephedrine
(2) (0,001 mol) va 0,246 mL bromooctane (1,1 eq)
vao trong binh phan rng. Phan ung dugc ¢ nhiét
do 110°C, trong 40 phut trong 10 vi séng. Sau khi
két thuc, san phiam (1R,2S)-N-octyl-N,N-
dimethylephedrinium bromide khong xtir ly ma
dugc dung ludn cho phan tng tiép theo.

Phan vmg 2: Cho thém 202,4 mg KPFg (1,1 eq)
vao binh phan g chira san phdm thu dwoc & trén.
Hon hop phan mg duge thyc hién & 95°C trong 35
phdt trong 10 vi song. Sau khi két thuc, hdn hop
phan tUng dugc hoa tan trong dung moi
dichloromethan rdi loc qua celite va rira 3 lan bang
dung moéi diethyl ether thu duoc 0,406 g san pham
(IL1) [10]. Hiéu suat cta phan tmg dat 91 %.

Chét ddu mau vang nhat, [a]®p -0,13 (c 3,0,
CHCIl); ESI-MS: m/z 292,3 [M-PF¢]", m/z 144,9
[PFe] ; *H-NMR (CDCl;, 600 MHz) & ppm: 0,88
(t, J=7,2Hz, 3H); 1,18 (d, J = 6,6 Hz, 3H); 1,24-



1,39 (m, 10H); 1,64 (m, 1H); 1,76 (m, 1H); 3,30
(s, 3H); 3,46 (s, 3H); 3,52 (m, 1H); 3,62 (m, 1H);
3,83 (m, 1H); 5,77 (s, 1H); 7,239 (d, J = 7,2 Hz,
1H); 7,33 (t, J = 7,8 Hz, 2H); 7,49 (d, J = 7,8 Hz,
2H); ®*C-NMR (CDCl; 125 MHz) & ppm: 7,3;
14,0; 22,6; 22,9; 26,4; 29,0; 29,2; 31,6; 49,5; 49,8;
64,3; 67,9; 72,9; 125,8; 127,6; 128,5; 141,2.

Téong hop chat (IR, 2S)-N-octyl-N,N-
dimethylephedrinium  Trifloromethanesulfo-
nate (I1L2)

Phan wmng 1. Cho 0,179 g (-)-N-methylephedrine
(2) (0,001 mol) va 0,246 mL bromooctane (1,1 eq)
vao trong binh phan tmg. Phan tg dugc tién hanh
trong 16 vi song & 110°C trong 40 phut. San pham
(1R,  2S)-N-octyl-N,  N-dimethylephedrinium
Bromide cua phan tng khong xtr Iy ma dugc dung
luén cho phan ung tiép theo.

Phan vng 2: Cho thém 206,8 mg KOTf (1,1 eq)
vao binh phan tmg chira san pham thu dwogc & trén.
Hon hop phan tmg duogc tiép tuc thyc hién trong 10
vi song & nhiét d6 95°C trong thdi gian 35 pht.
Sau khi phan tng két thic, hdn hop phan tng
dugc hoa tan trong dung méi dichloromethan rdi
loc qua celite va rira bang dung méi diethyl ether
(3 lan) thu dugc chit (IR, 2S)-N-octyl-N,N-
dimethylephedrinium  Trifloromethanesulfonate
(0,405 g) dang dau mau vang nhat [10]. Hiéu suét
cua phan tng dat 89 %.

Chat dau mau vang nhat, [(x]ZSD -0,17 (c 3,25,
CHCIy); ESI-MS: m/z 292,3 [M-OTf]"; m/z 148,9
[OTH]; 'H-NMR (CDCl; 600 MHz) & ppm: 0,88
(t, =72 Hz, 3H); 1,17 (d, J = 6,6 Hz, 3H); 1,25-
1,33 (m, 10H); 1,63 (m, 1H); 1,73 (m, 1H); 3,11
(s, 3H); 3,20 (s, 3H); 3,29 (m, 1H); 3,43 (m, 1H);
3,55 (m, 1H); 5,56 (s, 1H); 7,25 -7,38 (m, 5H).
BC-NMR (CDCl; 125 MHz) &¢: 6,8; 14,0; 22,5;
22,7; 26,2; 29,0; 29,0; 31,6; 49,26; 49,3; 64,1;
68,8; 73,4; 125,6; 127,8; 128,6; 140,9.

Téng hop chit 1-methyl-3-n-octylimidazolium
trifloromethanesulfonate (1L3)

Phdn vng 1: Cho 0,082 g 1-methylimidazole (3)
(0,001 mol) va 0,246 mL bromooctane (1,1 eq)
vao trong binh phan tmg. Hon hop phan tmg dugc
thyc hién trong 10 vi song & nhiét d6 110°C trong
thoi gian 10 phut. San pham 1-methyl-3-octyl-1H-
imidazol-3-ium bromide cta phan (mg khong xur
Iy ma dwoc ding ludn cho phan tng tiép theo.

Phdn 1mg 2: Cho thém 206,8 mg KOTf (1,1 eq) vao
binh phan tng chtra san phdm thu duoc & trén. Hon
hop phan tng dugc tiép tuc thuc hién trong 10 vi
séng & nhiét do 100°C trong thoi gian 15 phat. Sau
khi phan (g két thic, hdn hop phan tmg dugc hoa

tan trong dung moi dichloromethane 1di loc qua
celite va rira bang dung mdi diethyl ether (3 1an) thu
duogc 0,32 g IL3 [11]. Hiéu suat phan (tng 90%.

Chat diu mau vang nhat, ESI-MS: m/z 195,2 [M-
OTf]*; m/z 1489 [OTf] H-NMR (CDCl; 600
MHz) &: 0,87 (t, J = 7,2 Hz, 3H); 1,27-1,31 (m,
10H); 1,88 (m, 2H); 2,52 (m, 1H); 4,00 (s, 3H);
4,20 (m, 2H); 7,42 (d, J = 1,8 Hz, 1H); 7,49 (d, J =
1,8 Hz, 1H); 9,18 (s, 1H). *C-NMR (CDCl; 150
MHz) &: 13,95; 22,48; 26,07; 28,79; 28,89; 30,03;
31,57; 36,29; 50,03; 122,22; 123,79; 136,48.

1-Butyl-3-methylimidazolium hexafluorophos-
phate (1L4)

Phdn vng 1: Cho 0,082 g 1-methylimidazole (3)
(0,001 mol) va 0,119 mL bromobutane (1,1 eq)
vao trong binh phan ting. Hon hgp phan tmg dugc
thue hién trong 16 vi song & nhiét do 90°C trong
thoi gian 8 phat. San pham 1-methyl-3-butyl-1H-
imidazol-3-ium bromide ctia phan tng khong xur
1y ma dugc dung ludn cho phan tmg tiép theo.

Phan ung 2: Cho thém 202,4 mg KPFg (1,1 eq)
vao binh phan tmg chira san pham thu dugc & trén.
Hdn hop phan tmg duoc tiép tuc thuc hién trong 10
vi song & nhiét dd 100°C trong thoi gian 15 phat.
San pham phan tng dugc hoa tan trong dung moi
dichloromethan i loc qua celite va rira bang
dung moi diethyl ether (3 1dn) thu dugc 0,264 g
chat (IL4) dué6i dang ddu mau vang nhat [11].
Hiéu suét phan tmg 91%.

Chét dau mau vang nhat, ESI-MS: m/z 139,2 [M-
OTf]*; m/z 144,9 [PFe] "H-NMR (CDCl; 600 MHz)
&4 0,97 (t, J=7,8 Hz, 3H); 1,40 (q, J = 7,8 Hz, 2H);
1,91 (m, 2H); 4,13 (s, 3H); 4,34 (t, J = 7,2 Hz, 2H);
7,35 (d, J = 1,8 Hz, 1H); 7,45 (d, J = 1,8 Hz, 1H);
10,35 (s, 1H). ®C-NMR (CDCl; 150 MHz) &:
13,45; 19,5; 32,2; 36,8; 50,0; 121,8; 123,5; 137,7.

2.3.2.(E)-4-(4-((E)-2-((2R,4aR,9aR)-2,5-bis((tert-
butyldimethylsilyl)oxy)-1,1,4a-trimethyl-
2,3,4,4a,9,9a-hexahydro-1H-xanthen-7-yl)vinyl)-
2,6-bis((tert-butyldimethylsilyl)oxy)phenyl)-2-
methylbut-2-enoic acid (5)

Phan (g tong hop chat (5) dugc thuc hién & cac
dicu kién khac nhau, gom c6 sir dung chat long ion
va khong st dung chat 1ong ion.

Phirong phdp khéng siv dung chdt léng ion: Cho
93,5 mg chét (4) (0,1 mmol) va 2 methyl-butene-2
(2 mL) vao binh phan tmg, 1am lanh xudng 0°C rdi
thém tir tr 0,2 g NaH,PO,4.2H,0 (20 eq) hoa tan
trong 1 mL H,O va t-BuOH va 56 mg NaClO, (10
eq) vao binh phan tng, phan ung dugc thyc hién ¢
nhiét d6 phong va theo dbi bang sic ky 16p mong
thdy sau 12h thi hét chit ddu (hé dung méi n-



hexan/acetone 9/1, v/v, R¢ = 0,4). Hon hop phéan
mg duogc thém nudc cat sau d6 chiét véi dung moi
EtOAc va tinh ché trén cot sic ky silica gel su
dung gradient dung mdi n-hexane/ethyl acetate thu
dugc san pham (5) dudi dang chat ran mau vang
nhat. Hiéu suat phan tng 90%.

Phirong phdp sir dung chat léng ion: Cho 93,5 mg
chit (4) (0,1 mmol) va 2 methyl-buten-2 (2 mL)
vao binh phan ung, lam lanh xudng 0°C rdi thém
tir tir leq cla timg loai chét long ion (IL1, 1L2,
IL3 va IL4) (0,1 mmol), 0,2 g NaH,PO,.2H,0 (20
eq) hoa tan trong 1 mL H,0 va t-BuOH, va 56 mg
NaClO, (10 eq) vao binh phan tng. Thyc hién
phan tmg ¢ nhiét 6 phong, va theo ddi bang sic
ky 16p mong thay phan tmg két thuc sau 3-4h.
Thém nudc cit vao hdn hop phan tmg dugc sau do
chiét voi dung moi EtOAc va tinh ché bang cot
sic ky silica gel, rra giai véi hé dung méi n-
hexane/ethyl acetate (3/1 v/v) thu duoc san phim
(9) dang dau mau vang nhat v6i khdi lugng cua
timg phan tng lan luot 1a 86,0; 87,9; 82,3 va 79,5
mg. Hiéu suat phan tng thu dwoc khi sir dung véi
4 chét 1ong ion (IL1-1L4) 1an luot 1a 92%; 94%:;
88% va 85% (Bang 1).

Chat dau mau vang nhat, HRESI-MS: m/z 951,5540

[M+H]"; "H-NMR (CDCl; 500 MHz) dy: 3,37 (dd,
J =115; 4,0 Hz, 1H, H-2); 1,62 (m, 2H, H-3); 1,77
(m, 1H, H-4); 2,01 (dt, J = 9,5; 3,0 Hz, 1H, H-4);
6,81 (d, J = 2,0 Hz, 1H, H-6); 6.86 (d, J = 2,0 Hz,
1H, H-8); 2,72 (m, 2H, H-9); 1,64 (m, 1H, H-9a);
6,77 (d, J = 16,0 Hz, 1H, H-1'); 6,72 (d, J = 16,0
Hz, 1H, H-2"); 6,55 (s, 2H, H-4"); 3,34 (d, J = 6,5
Hz, 2H, H-1"); 5,45 (dt, J = 6,5; 1,0 Hz, 1H, H-2");
0,06 (s, 3H, CH5-Si); 0,07 (s, 3H, CH5-Si); 0.16 (s,
3H, CH3-Si); 0,18 (s, 3H, CH5-Si); 0,26 (s, 12H, 4 x
CH;-Si); 0,84 (s, 3H, CHj); 0,90 (s, 9H, 3 x CHy);
1,01 (s, 27H, 9 x CHj); 1,82 (s, 3H, CH3); 1,02 (s,
3H, CH;); 1,22 (s, 3H, CH5); *C-NMR (CDCl; 125
MHz) dc: 39,03 (C-1); 78,62 (C-2); 24,42 (C-3);
37,88 (C-4); 77,22 (C-4a); 144,58 (C-5); 116,68 (C-
6); 129,49 (C-7); 126,06 (C-8); 123,19 (C-8a);
23,45 (C-9); 47,07 (C-9a); 144,76 (C-10a); 20,06
(C-11); 27,86 (C-13); 128,45 (C-1'); 128,74 (C-2');
136,89 (C-3'); 154,85 (C-5' + C-7"); 109,71 (C-
4+C-8"); 119,96 (C-6); 28,68 (C-1"); 145,32 (C-
2"); 125,99 (C-3"); 12,33 (C-5"); 171,36 (COOH); -
4,92 (CH4-Si); -4,33 (CH3-Si); -4,22 (4 x CH3-Si); -
4,10 (CH5-Si); -3,97 (CH3-Si); 12,38 (C-4"); 14,78
(C-12); 18,09 (C(CHa)s); 18,29 (2 x C(CHa)s);
18,46 (C(CHs)s); 25,79 (6 x CHs); 25,87 (6 x CHy);

3 bude
phan tmg

NaClO,, NaH,POy4
2-Methyl-buten-2
t-BuOH:H,0, IL1-IL4

Hinh 2. So do téng hop chit 5

3. KET QUA VA THAO LUAN

Bdng 1: Bang hiéu sudt phan img oxi hoa tong hop chdt 5

Phin tng” Chit 16ng ion Thoi gian phan &ng | Hi¢u sut phan wng | Khdi lrgng (mg)
(IL) (1eq) (h) (%)
1 - 12 80 74,8
2 IL1 3 92 86
3 L2 3 94 87,9
4 IL3 4 88 82,3
5 IL4 4,5 85 79,5

T4t ca cac phan Gmg duoc tién hanh theo diéu kién nhu sau: Chit 4 (0,1 mmol, 1 eq), NaH,PO, (20
eq), NaClO, (10 eq), 2 methyl-buten-2 (2 mL), t-BuOH/H,0 (2:1, v/v) & nhiét 46 phong.

“: Khong st dung chét 16ng ion.
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Hinh 3. So' d6 hiéu sudt va thoi gian phan vmg tong hop chdt 5 sir dung cdc tde nhan khédc nhau

Hién nay chat l6ng ion dang ammonium tir (-)-
ephedrine va 1-methylimidazole dang dugc s
dung rat hiéu qua trong cic phan ung tong hop
hitu co nhu phan tng Baylis-Hillman, phan tUng
aza-Diels-Alder [1, 12-16]. Trong médt cong bd
trudc day chung t6i da sir dung chat long ion
thuong mai lam xuc tac trong phan Ung oxi hoa
alcohol thanh andehyde, mot hop chit trung gian
trong qua trinh tong hop din xuit cia
schweinfurthin G [17]. Trong nghién ciru nay
ching t6i di tién hanh tong hop dugc 4 chat long
ion (IL1 - IL4) va sir dung 4 chét long ion dang
ephedrinium hexafluorophosphate (I1L1),
ephedrinium  trifloromethanesulfonate  (IL2),
imidazolium trifloromethanesulfonate (IL3) va
imidazolium hexafluorophosphate (IL4) lam tac
nhan xtc tac cho phan tng tong hop acid (5). Hop
chit 4 da dugc tong hop thong qua 3 budc tir chét
dau schweinfurthin G [17]. Sau d6 aldehyde 4
dugc oxi hoa thanh acid 5 theo diéu kién cta phan
{mg oxi héa Pinnick. O diéu kién thuong, khong
st dung chit 1ong ion, thoi gian phan Gng dugc
thyc hién trong 12 tiéng, hiéu sut dat 80%. Tuy
nhién khi tién hanh phan tng trén véi cing diéu
kién sur dung tac nhan, nhiét d¢ va c6 st dung xtic
tac 12 4 chét long ion tong hop duge (IL1 - 1L4)
thi thoi gian phan ing dugc rat ngin xudng (3-4, 5
gioy), dong thoi hiéu suat cta phan tng cao hon dat
tir 85-94% (Bang 1).

Trong s6 4 chét 16ng ion thi hop chat IL2 c6 hidu
qua nhat trong viéc cai thién vé ca thoi gian phan
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{ng va hiéu suét cua phan tmg. Cac chét long ion
IL3 va IL4 ciing gitp tang hiéu suat va giam thoi
gian phan ng, tuy nhién hiéu suat khong bang
chét long ion IL1 va IL2. Nhu vay, ddi voi cac
chat long ion bat dbi dang ammonium tir (-)-
ephedrine cho hi¢u sudt cao hon (92% véi IL1 va
94% véi IL2) va thoi gian phan tng ciing ngin
hon (3 gid) so voi cdc chat long ion dang
ammonium tur 1-methylimidazole (Hlnh 3). biéu
nay ciing phu hop véi cac cong bd cua cac nhém
nghién ctu khéc [12, 18-20].

Céc hop chit trung gian va chat 5 thu dugc duge
xéac dinh cdu trlic hoa hoc bang cac phuong phap
phd. Phd khdi ESI-MS cua 5 thdy xudt hién pic
ion gia phan tr & m/z 951,6 [M+H]*. Phd 'H-
NMR ciia hop chit 5 rit giébng voi hop chat 4
[17], xuét hién tin hiéu cua 4 proton thom & dy
6,81 (d, J = 2,0 Hz, 1H, H-6); 6,86 (d, J = 2,0
Hz, 1H, H-8); 6,55 (s, 2H, H-4" + H-8" ), 3
proton olefin & oy 6,77 (d, J = 16,0 Hz, H-1" );
6,72 (d, J = 16,0 Hz, H-2" ), 5,45 (dt, J =6,5; 1,0
Hz, 1H, H-2"), 1 nhom oxymethine & Jy 3,37
(dd, J = 11,5; 4,0 Hz, 1H, H-2) va cac proton
béo. Trén phdé *C-NMR va DEPT cua 5 thiy
xudt hién tin hiéu cua nhém carboxyl & dc 171,4
(C=0) thay cho nhom carbonyl aldehyde cua 4
(0c 195,3) [17], chiing t6 4 da dugce oxi hda thanh
5. Tir cac dit liéu phd cho phép xac dinh hop chét
5 chinh 1a acid can tong hop.

4. KET LUAN



Béng céach st dung 16 vi song da tong hop duoc 4
chat long ion 1a  (IR,2S)-N-octyl-N,N-
dimethylephedrinium hexafluorophosphate (IL1),
(1R,2S)-N-octyl-N,N-dimethylephedrinium
trifloromethane-sulfonate  (IL2), 1-methyl-3-n-
octylimidazolium trifloromethanesulfonate (IL3),
va 1-butyl-3-methylimidazolium
hexafluorophosphate (IL4). Ung dung céc chat
long ion tong hop duoc vao phan ing tong hop
chit trung gian acid (5) gitp rat ngan thoi gian,
nang cao hi¢u suét phan tg. Trong d6 cac chat
long ion bat ddi 1L1 va IL2 vé6i phan cation la
(1R,25)-N-octyl-N,N-dimethylephedrinium  cho
hiéu suit phan (mg cao hon va rit ngan thoi gian
phan tng so véi cac chat 1ong ion c¢6 gbe cation la
1-methyl-3-n-octylimidazolium (IL3) va 1-butyl-
3-methylimidazolium (IL4).

Loi cdm on: Nhom tac gia xin guri 161 cdm on t6i
GS. VO Thanh Giang- Truong Pai hoc Paris-
Saclay- Cong hoa Phap da cung cap hoa chat dau
dé nhém téng hop chat Iong ion. Nghién ctru nay
dugc tai tro boi quy NAFOSTED, ma sb dé tai:
04/2019/TN

Cam két: Toi xin cam doan déy 1a cong trinh ctia
nhom nghién ctru va chua gt dang ndi dung nay &
bat ky tap chi nao.
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