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Abstract

The synthesis of new hybrids of artemisinin with zidovudin (AZT) was described via six-step procedure. Firstly, the
reaction of dihydroartemisinin (2) with NaN; in the presence of (CH3);SiCl and a catalytic amount of Kl in CH,CI, at
ice water temperature gave 105-azidoartemisinin (4). This compound was then hydrolysed by PhsP in THF/H,O at 65
°C for 6 h to furnish 104-azidoartemisinin (5). Next, the reaction of 5 with anhydride dicacboxylics (anhydride glutaric,
3,3-dimethyl anhydride glutaric) in the presence of DMAP gave new intermediates 7a,b. Compound 6 was obtained by
the reaction of 5 with suberic acid monomethyl ester in CH,CI, in the presence of EDC and DMAP at ambient
temperature, followed by the hydrolysis in CH,CI,/EtOH = 9:1 using NaOH 0.2 N. Finally, the reaction of 6 and 7a,b
with AZT in CH,CI, using EDC and DMAP as a catalytic system afforded novel hybrids 8a-c in moderate yields. The
structures of synthesized compounds were confirmed based on spectroscopic methods: IR, NMR and HRMS.
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1. PAT VAN BE

Artemisinin (1) 1a mot sesquitecpen lacton chiét
xuét tir cdy thanh hao hoa vang (Artemisia annua L.)
dugc str dung 1am nguyén liéu dau quan trong cho
cac nghién ciru kham phé thude sét rét [1]. Mot sd
hop chat ban tong hop c6 hoat tinh khang st rét
nhu: artemether (3a), arteether (3b) va artesunat (3c)
(hinh 1) duoc ban téng hop tir dihydroartemisinin
(2) hién dang dugc str dung trong diéu tri 1am sang
sOt rét [2-5]. Gan day, cac thir nghiém 1am sang con
cho thay nhiéu din xuét ciia artemisinin thé hién mot
sb hoat tinh sinh hoc khac nhu: hoat tinh khéang u,
khang virus, khang nim va tc ché mién dich [6].
Zidovudin (AZT) 1a mét din xuét nucleoside, duoc
sir dung hiéu qua trong diéu tri bénh suy giam mién
dich (HIV) va mdt s6 bénh gy boi virus nhu viém
gan B. Gén day, AZT dugc st dung nhu mét liéu
phap diéu tri ung thu dai trang tién trién khi duoc sir
dung Kkét hop véi mét s6 tadc nhan khang ung thu

Artemisinin (1)

Dihydroartemisinin (2)

khac nhu S-fluorouracil [7, 8], cisplatin [9],
paclitaxel [10]. Ngoai ra, cac nghién ctru in vitro va
in vivo cho thidy AZT con c6 tac dung chng ung thu
v [11]. Hudng nghién ctru cac hop chét lai hoa
dang thu hut dugc quan tim nghién ctru trén thé gisi
[12-15]. Céc nghién ctu gén day cho théy mot hop
chit thudc lai hoa (chira nhiéu thanh phan hoat tinh)
c6 thé 1am tang hiéu lyc va trong mot s trudng hop
¢6 thé tranh dugc su khang thude so véi thude mot
thanh phan [12, 13]. Ngoai ra, thudc lai hoa co thé
lam cho ché d¢ diéu tri don gian hon va giam nguy
co twong tac thudc. Lién quan dén van dé nay, AZT
¢6 thé duoc xem nhu 1a mot chit gian gido quan
trong, thich hop dé co thé xiy dung nén cac hop chat
lai hoa cau trac méi. Trong chuong trinh tim kiém
cac hop chat méi c6 tic dung khang ung thu, ching
t6i tap trung vao viéc thiét ké, tdng hop cac din xuat
moi trén co s& khung artemisinin. Bai bao nay gidi
thiéu viéc tong hgp mot sd hop chat lai hoa méi ciia
artemisinin voi AZT.

a.R=CH; artemether

b. R=CH,CH; arteether

3 c. R=COCH,CH,COONa artesunate

Hinh 1: M6t s6 dan xuat cla artemisinin
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2. THUC NGHIEM

Dihydroartemisinin (DHA) mua tir cong ty Dugc
khoa, Truong Pai hoc Dugc Ha Noi. Céc tc nhan va
dung moi phan ung mua cua hang Merck va Aldrich.
Piém chay duoc do trén may Electrothermal IA 9200
Shimadzu. Pho "H NMR va *C NMR dugc do trén
may Bruker AVANCE 500 MHz tai Vién Héa hoc,
stt dung dung moéi do: CDCl; va DMSO-d6. Bo
chuyén dich hoa hoc (&) tinh bang ppm so véi chat
chudn (TMS). Hiang s6 twong tac (J) duoc biéu dién
bang Hz. Tién trinh phan tng dugc theo ddi boi sic
ky 16p méng (TLC) st dung ban nhom trang sin
(Merck 60 F254). Ban mong hién mau bang thudc thir
vanillin trong axit sunfuric. Sac ky cét sir dung silica
gel ¢& hat 40-230 mesh.

Tong hop 10B-Azidoartemisinin(4)

Mot hdn hop cua dyhidroartemisinin (2) (2,84g,
0,01 mol, 1eq), sodium azide (0,98 g, 0,015 mol, 1,5
eq), Kl (83 mg, 0,5 mmol, 0,05 eq) va (CH,);SiCl (d
= 0,85, 2,54 ml, 2eq) trong dung mdi CH,CI, duoc
lam lanh & nhiét d6 nudc da va khudy trong 2,5 gio.
Phan tmg duogc theo doi bang sic ky 10p mong voi
hé dung méi trién khai (n-hexan:etyl axetat = 10:1).
Hdn hop phan tmg sau d6 duogc chiét, trung hoa véi
NaHCO; va lam khan bing Na,SO,, cit loai dung
mbi thu dugc cin phan ung. Sic ky cot silica gel véi
hé dung méi (n-hexan:etyl axetat = 90:1) thu dugc
10p-azidoartemisinin (4) (2,5 g, 81 %). Tinh thé mau
tring: dnc: 41-43 °C. 'H NMR (500 MHz, CDCl5)
8: 5,53 (s, 1H, H-12); 5,37 (d, J = 4,0 Hz, 1H, H-10);
2,71 (m, 1H); 2,40-2,33 (m, 1H); 2,06-2,03 (m, 1H);
1,91-1,86 (m, 1H); 1,82-1,81 (m, 1H); 1,89-1,87 (m,
1H); 1,82-1,76 (m, 1H); 1,72-1,63 (m, 2H); 1,52-
1,47 (m, 2H); 1,44-1,42 (m, 3H); 1,37-1,34 (m, 1H);
1,26-1,22 (m, 1H); 0,96-0,90 (m, 6 H). *C NMR
(125 MHz, CDCly) 6: 104,4 (C-12); 91,8 (C-3); 88,6
(C-12a); 80,6 (C-10); 52,5; 44,1; 37,3; 36,2; 34,5;
30,2; 25,9; 24,6; 23,5 (C-14); 20,3 (C-15); 13,1 (C-
16).

Tong hop 10p-aminoartemisinin (5)

Mot hdn hop gom: 108-azidoartemisinin (4) (1,9
g, 6,15 mmol, 1leq), PhsP (2,417 g, 9,2 mmol, 1,5
eq), H.O (15 ml) trong dung mo6i THF (10 ml) dun
hoi luu va khudy trong 6 gio. Phan ung dugc theo
ddi bang sic ky 16p mong v6i hé dung méi trién khai
(CH,Cl:MeOH = 8:1). Hon hop phan tng sau dé
duoc chiét véi CH,Cl, va nude. Pha hitu co duoc
tach ra, lam khan bang Na,SO, khan, c6 quay dudi
ap suat giam thu dugc can phan tmg. Can sau d6
dugc dé lanh va rira nhiéu 1an véi hdn hop dung méi
n-hexan:etylaxetat (10:1) dé loai bo PhsPO thu dugc
10p-aminoartemisinin (5) (1,067 g, 61 %), dugc st

Tran Khdc Vii va cong sy
dung ludn cho bude tiép theo.

Tong hop cdc dan xudt 10-aminoartemisinin chira
mach axit (7a,b)

Quy trinh chung chung tong hop chdt 7a,b:

Mot hdn hop gom: 108-aminoartemisinin (5)
(500 mg, 1,78 mmol, 1 eq), anhydrid glutaric hay
3,3-dimetyl anhydrid glutaric) (1,2 eq) va DMAP
(104,4 mg, 0,89 mmol, 0,5 eq) trong CH,CI, (10
mL) duoc khudy & nhiét do phong trong 8 gio. Phan
tng duoc theo doi bang sic ky 16p mong véi hé
dung mdi trién khai (CH,Cl,:MeOH = 9:1). Hon hop
phan tng sau d6 dugc chiét va lam khan bang
Na,SO,, cit loai dung moi thu dugc cén phan ung.
Séc ky cot silica gel thu duge san phdm 1a cac axit.

10p-Aminoartemisinin-5-oxopentanoic  axit
(7a): Hiéu suat 78 %, chat dau; Ry = 0,50
(DCM:MeOH = 10:0,5); IR (film, cm™): 3298 (OH,
NH), 2929, 2866 (CH, CH,), 1705 (C=0). 'NMR
(500 MHz, CDCl3) & (ppm): 6,81 (m, 1H, -NH),
5,42 (s, 1H, H-12), 5,36 (t, J = 10,5 Hz, 1H, H-10),
2,43-2,37 (m, 4H, H-9, H-40, H-3""), 2,35-2,30 (m,
2H, H-1""), 2,05-2,00 (m, 1H, H-4p), 2,01-1,95 (m,
2H, H-2""), 1,91-1,87 (m, 2H, H-8a, H-5a), 1,78-
1,71 (m, 1H, H-8pB), 1,62-1,57 (m, 1H, H-7B), 1,52-
1,42 (m, 2H, H-8a, H-5B), 1,40 (s, 3H, H-14), 1,38-
1,33 (m, 1H, H-6), 1,30-1,24 (m, 1H, H-5a), 1,05-
1,00 (m, 1H, H-7a), 0,97 (d, J = 6,5 Hz, 3H, H-15),
0,85 (d, J = 7,0 Hz, 3H, H-16). *C NMR (125 MHz,
CDCl3) & (ppm): 176,2 (COOH), 172,8 (CON),
104,5 (C-3), 91,8 (C-10), 80,6 (C-12), 76,2 (C-12a),
51,7 (C-5a), 45,6 (C-8a), 37,3 (C-1""), 36,3 (C-6),
35,3 (C-4), 34,1 (C-7), 32,6 (C-3""), 30,9 (C-9), 25,9
(C-14), 24,6 (C-5), 21,3 (C-8), 20,4 (C-2""), 20,3
(C-15), 13,1 (C-16). ESI-HRMS tim thiy: m/z
392.21749; 1y thuyét: CyHypNO, [M+H]™
392.21788.

10p-Aminoartemisinin-3,3-dimetyl-5-
oxopentanoic axit (7b): Hiéu suit 84 %, chét dau;
Ri = 0,52 (DCM:MeOH = 10:0,5); IR (film, cm™):
3302 (OH, NH), 2937, 2885 (CH, CH,), 1717
(C=0). 'H NMR (500 MHz, CDCls) & (ppm): 6,74
(d, 3 =9,5 Hz, 1H, -NH), 5,43 (s, 1H, H-12), 5,36 (t,
J =10,0 Hz, 1H, H-10), 2,51 (d, J = 13,0 Hz, 1H, H-
3'), 2,45-2,34 (m, 4H, H-1', H-9, H-4a), 2,29 (d, J =
13,5 Hz, 1H, H-3'), 2,07-2,02 (m, 1H, H-4B), 1,94-
1,89 (m, 1H, H-8a), 1,91-1,88 (m, 1H, H-5a), 1,82-
1,74 (m, 2H, H-8pB), 1,65-1,61 (m, 1H, H-7B), 1,54-
1,45 (m, 2H, H-8a, H-5B), 1,42 (s, 3H, CH3, H-14),
1,38-1,35 (m, 1H, H-5a), 1,32-1,26 (m, 1H, H-6),
1,17 (s, 3H, CHa), 1,13 (s, 3H, CH3), 1,08-1,0 (m,
1H, H-7a), 0,99 (d, J = 6,5 Hz, 3H, H-15), 0,89 (d, J
=7,0 Hz, 3H, H-16). **C NMR (125 MHz, CDCls) &
(ppm): 173,3 (COOH), 173,2 (CON), 104,4 (C-3),
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91,7 (C-10), 80,3 (C-12), 76,4 (C-12a), 51,7 (C-5a),
47,2 (C-1'), 46,4 (C-3"), 45,5 (C-8a), 37,3 (C-6),
36,2 (C-4), 34,0 (C-7), 32,4 (C-2"), 29,2 (C-9), 29,1
(2CH3), 25,9 (C-14), 24,6 (C-5), 21,6 (C-8), 20,2 (C-
15), 13,1 (C-16). ESI-HRMS: tim thdy: miz
426.24910; 1y thuyét: CnpHpNO; [M+H]":
426.24918.

Téng hop 10p-aminoartemisinin-8-oxooctanoic
axit (6): Mot hon hop cua 108-aminoartemisinin (5)
(500 mg, 1,78 mmol, 1 eq), suberic axit monometyl
este (400 mg, 2,13 mmol, 1,2 eq), EDC (133 mg, 1,2
eq) va DMAP (141 mg, 0,89 mmol, 0,5 eq) trong
CH.Cl, (10 mL) dwoc khudy & nhiét d6 phong trong
4 gid. Phan mg dugc theo ddi bang sic ky 16p mong
véi hé dung moi trién khai (CH,CI:MeOH = 8:2).
Hon hop phan tng sau d6 dugc chiét lan lugt véi
nudc, HCI 3 % va nudc. Pha hitu co duge lam khan
bing Na,SO,, ¢ quay thu dugc cin. Cin phan tng
sau d6 duogc thuy phan bang NaOH 0,2N trong dung
mdi CH,CI,:EtOH ti 1€ 9:1 & nhiét dd phong trong
thoi gian 8 gio. Phan ng duoc theo ddi bang TLC
voi hé dung méi trién khai (CH,Cl,;:MeOH = 7:3).
Hon hop phan ng sau d6 dugc bd sung CH,CI,,
chiét v6i H,0. Pha nudc sau d6 duoc axit hoa bang
HCI 0,2 N t&i pH = 7, chiét v6i CH,Cl,. Pha hitu co
dugc tach ra va lam khan bang Na,SO,, c¢d quay
dudi ap suat giam, sac ky cot silica gel hé dung moi
(CH,Cl,;:MeOH = 9:1) thu dwoc san pham 10p-
aminoartemisinin-8-oxooctanoic acid (6): Hiéu suit
80 %, chat dau R; = 0,53 (DCM:MeOH = 15:0,5); IR
(film, cm™): 3299 (OH, NH), 2921, 2868 (CH, CHy,),
1699 (C=0). 'H NMR (500 MHz, DMSO-ds) &
(ppm): 11,9 (s, 1H, OH), 8,49 (d, J = 9,0 Hz, 1H,
NH), 5,40 (s, 1H, H-12), 5,08 (t, J = 4,0 Hz, 1H, H-
10), 2,31-2,26 (m, 1H, H-9), 2,16-2,12 (m, 3H, H-6",
H-4a), 2,09-2,05 (m, 1H, H-4B), 1,99-1,96 (m, 4H,
H-8a, H-50, H-1'), 1,82-1,78 (m, 1H, H-8B), 1,63-
1,60 (m, 1H, H-7p), 1,51-1,43 (m, 6H, H-2', H-5',
H-8a, H-5B), 1,38-1,31 (m, 1H, H-6), 1,26-1,23 (m,
7H, H-3', H-4', H-14), 1,18-1,12 (m, 1H, H-5a),
0,80-0,92 (m, 1H, H-7w), 0,89 (d, J = 6,0 Hz, 3H, H-
15), 0,71 (d, J = 7,0 Hz, 3H, H-16). *C NMR (125
MHz, DMSO-dg) & (ppm): 174,5 (COOH), 172,3
(CON), 103,3 (C-3), 90,6 (C-10), 80,1 (C-12), 75,1
(C-12a), 51,4 (C-5a), 45,1 (C-8a), 36,1 (C-1'), 36,0
(C-6), 35,3 (C-4), 33,7 (C-7), 33,6 (C-6), 31,6 (C-
9), 28,3 (C-3', C-4"), 25,6 (C-14), 24,9 (C-2'), 24,4
(C-5), 24,3 (C-8), 24,2 (C-5'), 20,1 (C-15), 12,9 (C-
16). ESI-HRMS tim thay m/z: 440.26478; 1y thuyét:
Ca3H3sNO; [M+H]": 440.26426.

Tong hop cdc hop chat lai héa ciia artemisinin voi
AZT (8a-c)

Nghién cieu tong hop cdc hybrid...

Quy trinh chung:

Mot hén  hop gdm: din  xudt  10-
aminoartemisinin chira mach axit (6, 7a,b) (1 eq),
AZT (1,1 eq), EDC (1,1 eq) va DMAP (0,5 eq) trong
CH.Cl, (10 mL) duoc khudy ¢ nhiét dd phong trong
5 gio (15 gid voi 6). Phan ung dugc theo ddi bang
sic ky 16p mong véi hé dung mdi trién khai
(CH,Cl,:MeOH = 7:2). Hon hop phan tmg sau do
duoc chiét va 1am khan b::ing Na,S0,, cét loai dung
mdi thu duoc cin phan tmg. Sic ky cot silica gel thu
dugc san pham hybrid 8-c.

Hop chit 8a. Hiéu suat 41 %, diém chay 111,3-
113,4 °C: *H NMR (500 MHz, CDCl3) & (ppm): 7,21
(s, 1H, CH=C), 6,32 (d, J = 9,5 Hz, 1H, NH), 6,06
(m, 1H, H-1°), 5,41 (s, 1H, H-12), 5,34 (t, J = 10,0
Hz, 1H, H-10), 5,30 (s, 3H), 4,39 (dd, J = 4,5 Hz,
12,0 Hz, 1H), 4,34 (dd, J = 3,5 Hz, 12 Hz, 1H), 2,28
(9, J = 6,0 Hz, 1H), 4,06 (dd, J = 3,5 Hz, 12 Hz,
1H), 1,93 (s, 3H, CH,), 1,90-1,86 (m, 2H), 1,77-1,72
(m, 3H), 1,61-1,56 (m, 1H), 1,50-1,43 (m, 2H),
1,41(s, 3H, H-14), 1,37-1,34 (m, 1H), 1,29-1,23 (m,
2H), 1,03-0,99 (m, 1H), 0,97 (d, J = 6,0 Hz, 3H, H-
15), 0,84 (d, J = 7,5 Hz, 3H, H-16). *C NMR (125
MHz, CDCl3) & (ppm): 172,6 (COO), 171,8 (CON),
163,5 (CON), 135,8 (C=C), 111,3 (C=C), 104,4 (C-
3) 91,7 (C-10), 86,1 (C-12), 81,8 (C-12a), 80,5 (C-
1%); 76,0 (C-4'); 63,1 (C-5), 60,5 (C-3"), 51,7 (C-
5a), 45,6 (C-8a), 37,4 (C-27), 37,3 (C-6), 36,3 (C-4),
35,1 (C-1), 34,1 (C-7), 32,7 (C-3”), 26,0 (C-14),
24,6 (C-5), 21,7 (C-8), 20,4 (C-2""), 20,2 (C-15),
13,1 (CH3), 12,6 (C-16). ESI-HRMS tim thay m/z:
647,30301, 1}” thuyét: C30H43N5010 [M+H]+:
647,30407.

Hop chit 8b. Hiéu suat 38 %; chat dau; 'H
NMR (500 MHz, CDCls) 6 (ppm): 8,60 (s, 1H, NH),
7,28 (s, 1H, CH=C); 6,42 (m, 1H, 1H, H-1"), 5,38 (s,
1H, H-12), 5,30 (s, 1H); 5,29 (t, J = 10,0 Hz, 1H, H-
10), 4,43 (dd, J = 4,5 Hz, 12 Hz, 1H), 4,29 (dd, J =
3,0 Hz, 12 Hz, 1H), 4,25 (q, J = 6,5 Hz, 1H), 4,08
(m, 1H), 2,66 (d, J = 14,5 Hz, 1H), 2,45 (t, J = 6,5
Hz, 2H), 2,42 (d, J = 2,0 Hz, 1H), 2,39 (s, 1H), 2,36-
2,31 (m, 1H), 2,22 (s, J = 4,0 Hz, 1H), 2,04-1,99 (m,
1H), 1,95 (s, 3H, CHjy3), 1,90-1,86 (m, 1H), 1,76-1,71
(m, 2H), 1,59-1,55 (m, 1H), 1,49-1,41 (m, 2H), 1,39
(s, 3H, H-14), 1,37-1,32 (m, 1H), 1,28-1,23 (m, 1H),
1,15 (s, 6H, 2CHj3), 1,02-0,99 (m, 1H), 0,97 (d, J =
6,0 Hz, 3H, H-15), 0,83 (d, J = 7,0 Hz, 3H, H-16).
3C NMR (125 MHz, CDCl3) & (ppm): 171,8 (COO),
171,0 (CON), 163,4 (CON), 149,9 (CON), 1359
(C=C), 111,3 (C=C), 104,3 (C-3), 91,6 (C-10), 85,8
(C-12), 81,8 (C-12a), 80,4 (C-17), 75,8 C-4), 63,1
(C-5%), 60,5 (C-3"), 51,7 (C-5a), 46,8 (C-8a), 45,7
(C-1"), 44,4 (C-3), 37,3 (C-6), 36,3 (C-4), 34,1(C-
7), 33,1 (C-2""), 25,9 (C-14, 2CHy), 24,6 (C-5), 21,6
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(C-7), 20,2 (C-15), 13,2 (CHs), 12,6 (C-16). ESI-
HRMS tim thdy m/z: 675,33302; ly thuyét:
C32H47N5010[M+H]+: 675,33537

Hop chit 8c. Hi¢u suat 43 %; chat dau; 'H
NMR (500 MHz, CDCls) & (ppm): 8,80 (s, 1H, NH),
7,22 (s, 1H, CH=C), 6,11 (m, 1H, H-1'), 5,42 (s, 1H,
H-12), 5,35 (t, J = 10,5 Hz, 1H, H-10), 5,30 (s, 2H),
4,40 (dd, J = 4,5 Hz, 12,0 Hz, 1H), 4,31 (dd, J = 3,0
Hz, 12,5 Hz, 1H), 4,22 (m, 1H), 4,09 (d, J = 4,0 Hz,
1H), 2,50-2,46 (m, 1H), 2,39-2,32 (m, 5H), 2,21-
2,17 (m, 2H), 2,04-2,01 (m, 1H), 1,94 (s, 3H, CHy),
1,89-1,87 (m, 1H), 1,75-1,71 (m, 4H), 1,64-1,58 (m,
5H), 1,50-1,45 (m, 2H), 1,41 (s, 3H, H-14), 1,34
(brs, 5H), 1,30-1,26 (m, 1H), 0,97 (d, J = 6,5 Hz,
3H, H-15), 0,85 (d, J = 7,5 Hz, 3H, H-16). *C NMR
(125 MHz, CDCls) & (ppm): 173,0 (COO), 172,1

Q
00
A
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12 &

[OR]Y)
HN

7a,b

R

Tran Khdc Vii va cong su

(CON), 163,0 (CON), 150,0 (CON), 135,6 (C=C),
111,2 (C=C), 104,3 (C-3), 91,7 (C-10), 85,6 (C-12),
81,8 (C-12a), 80,4 (C-1), 75,9 (C-4"), 63,1 (C-5"),
60,7 (C-3"), 53,4; 51,7 (C-5a), 45,6 (C-8a), 37,5 (C-
6), 37,3 (C-1""), 36,3 (C-4), 34,1 (C-7), 33,9 (C-6""),
28,7 (C-3""); 28,6 (C-4'"), 25,9 (C-14); 25,0 (C-2",
C-5'"), 24,6 (C-5), 21,6 (C-7), 20,2 (C-15), 13,1
(CHs), 12,6 (C-16). ESI-HRMS tim thiy m/z:
689,35136; 1y  thuyét:  CagHaNgO1o[M+H]":
689,35102.

3. KET QUA VA THAO LUAN
Quéa trinh téng hop cac dan xuat 10-amino-

artemisinin lai héa v6i AZT duoc minh hoa nhu ¢ so
do1va?2.

O TR T

(0]

16 T7aR= \/\)LOH
P8

7bR = OH

So do 1: Tong hop cac dan xuat artemisinin chira mach nhanh axit: diéu kién va tac nhén: (i) (CH,)sSiCl,

NaNg, Kl, CHQCIQ,

0°C, 2,5 gio; 81 %; (ii) PhsP, THF/H,0, 65 °C, 6 gio, 61 %%; (iii) anhydrid glutaric,

3,3-dimetyl anhydrid glutaric, EDC, DMAP, CH,C,, 8 gio; 38-52 %; (iv) suberic axit monometyl este,
CH,Cl,, 4 gio; (v) CH,Cl,/MeOH (9:1), NaOH 0,2 N, 8 gid, 55 %

Truée hét, cac dan xuit méi trung gian 10-
aminoartemisinin chta mach nhanh axit 6 va 7a,b
dugc tong hop (so dd 1). Dihydroartemisinin (2)
dugc phan ung véi NaNz st dung tac nhan axit
Lewis, (CHj3)3SiCl va mét lugng nho xuc tac KL
Phan tng dugc thuc hién trong dung méi CH,CI, &
nhiét d6 nudc da trong 2,5 gio thu dugc san phém
chinh la 104-azidoartemisinin (4) sau khi tach cot
[16, 17]. Phan tng cua chit nay v6i tic nhan PhgP
trong hé dung moéi THF/H,O ¢ 65 °C trong thdi gian
8 gio thu dugc san pham 104-aminoartemisinin [16].
Cac hop chét 7a,b thu dugc qua phan tmg cta 4 véi
anhydrid glutaric va 3,3-dimetyl anhydrid glutaric sir
dung hé xuc tac EDC, DMAP trong dung méi
CH,CI,. Hop chét 6 dugc diéu ché qua 2 budc. Budc
1 1a phan ing cta 5 vdi suberic axit monometyl este

trong sy c6 mat cua hé xuc tac EDC, DMAP trong
dung méi CH,Cl, & nhiét do phong trong 8 gio. Hon
hop phan tmg sau d6 duoc chiét lan luot voi nudc,
HCI 5 % va NaHCO3 5 % dé thu dugc 5a du sach dé
thyc hién cho phan tmg tiép theo. Hop chat 5a sau
d6 dugc thuy phan trong hdn hop dung moi
CH:Cl/MeOH (9:1) su dung NaOH 0,2 N. Phén
mg xay ra gan nhu toan luong [18]. Ciu tric cua
cac hop chit trung gian chira mach nhanh axit dugc
khing dinh trén co sd ciia cac phé: IR, NMR va ESI-
HRMS. Hop chat 6 dugc sir dung lam vi du dé
chimg minh cau tric cta diy cac chat trung gian 6,
7a,b thu dugc. Phé 'H NMR cho thiy diy du tin
hi¢u cua cac proton trong phan tir, trong d6 tin hiéu
clia proton ctia NH amit ¢ truong thap 8,49 ppm (d,
J =9,0 Hz), tin hi€u singlet dac trung ctia ciia H-12
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quan sat duoc ¢ 5,40 ppm.

HN
o=L.

Nghién cieu tong hop cdc hybrid...

7
8
. *f
NI
8a-c linker

a.  -CH,CH,CH,-
T2

b. -CH,C(CHs);CH,-
s %

C.  -CH,CH,CH,CH,CH,CH,-
1l| 2" 3" 4" 5" 6"

So'd6 2: Tong hop céc hybrid 8a-C: diéu kién va tic nhan: AZT, EDC, DMAP, CH,Cl,, nhiét d phong,
12 gioy voi chit 8a,b; 15 gid véi chét 8¢

Tin hiéu dublet (J = 4,0 Hz) ¢ 5,08 ppm la cia
H-10. Ngoai ra, cac tin hi¢u dac trung khac cuia
khung artemisinin nhu c&c nhém metyl & vi tri 14 va
15 quan sat dugc dudi dang cac dublet ¢ 0,89 (d, J
= 6,0 Hz) va 0,71 ppm (d, J = 7,0 Hz). Pho “°C
NMR ciing cho thy su c6 mit cia ddy du tin hiéu
cia cac bon trong phéan tr. Cac tin hiéu & 174,5;
172,3 ppm tuong tng véi cacbon cacboxylic va céc
bon amit. Cac chuyén dich hoa hoc ¢ 103,3; 90,6;
80,1 ppm tuéng ung vdi cac cic bon dac trung &
C-1, C-12 va C-10 cua khung artemisinin. Cudi cling
cdu tric ciia hop chat nay duoc khang dinh qua pho
khdi lugng phan giai cao. Phd ESI-HRMS cho thiy
pic [M+H]" m/z: 440,26478 tuong tng véi cong thirc
phél’l tr C23H38NO7.

Céac hop chat méi ciia artemisinin lai hoa véi
AZT 8a-c duoc téng hop nhu & so dd 2. Cac hop
chit chua mach nhanh axit 6, 7a,b thu dugc & trén
dugc cho phan tng véi AZT trong dung moi CH,Cl,
0 nhiét do phong trong 12-15 gio trong su c6 mat
cua hé xuc tac EDC, DMAP cho mot loat cac hybrid
moéi mong mudn 8a-c voi hiéu suat kha. Pho 'H va
3C cua céc chat lai hoa déu c6 sy xuét hién ctia cac
proton va cacbon dgc trung cua nhan thymin va phan
duong cua nira AZT gan vao. Cubi ciing ciu tric ciia
cac hybrid méi tong hop 8a-¢ duoc duge khang dinh
qua phd NMR va ESI-HRMS.

4. KET LUAN

Pi tong hop mot s6 hop chat mdi hybrid cia
artemisinin véi AZT thong qua cac hop chat trung

gian 1a cac din xuit méi cua artemisinin chira mach
nhanh axit.

Loi cam on. Cong trinh ndy duoc hoan thanh véi su
tai tro cua Quy Khoa hoc Cong nghé Quoc gia
(NAFOSTED) qua dé tai ma so 104.01-2013.01.
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