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TOM TAT

Bdi bdo nay trinh by két qua thiét ké va tong hop cdc dan xudt
1,3,4-oxadiazole két hop o-amino acid tw cdac tdac chdt don gian
trong diéu kién chiéu xa vi séng. Nam dan xudt méi (6a-e) di duoc
tong hop thanh cong véi hiéu sudt toan phan 9-22%. Cau tric cdc
ddn xudt nay dwoc xdc dinh ddy di bang cdc phwong phdp phé
nghiém bao gom HR-MS, FT-IR, 'H-NMR, 3C-NMR, HSQC va
HMBC.

Tir khoa: 1,3,4-oxadiazole, amino acid, di vong két hop, hop chdt
di vong, tong hop hoé tro vi séng

ABSTRACT

This paper reports the design and synthesis of the hybrid 1,3,4-
oxadiazole/o-amino acid derivatives from commercially available
starting materials under microwave irradiation conditions. Five
novel derivatives (6a-e) were successfully synthesized in 9-22%
total yields. The structures of the synthesized compounds were fully
determined based on spectroscopic data, including HR-MS, FT-IR,
'H-NMR, 3C-NMR, HSQC and HMBC.

Keywords: 1,3,4-oxadiazole, amino acid, heterocyclic compounds,
hybrid heterocycles, microwave-assisted synthesis

1. GIOI THIEU

ra cac phan t&r méi c6 hoat tinh khang ung thu duogc
tang cuong dong thoi giam thi€u cac tac dung phu

Hién nay, ung thu dang la mot trong nhiing can
bénh gay tir vong hang dau tai Viét Nam ciing nhu
trén thé gioi. Trong nghién ctru kham pha va phat
trién thudc khang ung thu, cac hop chat di vong chira
nitrogen dugc biét 1a cic cdu tric tiém ning, trong
d6 duge quan tim nhiéu 1a di vong 1,3,4-oxadiazole
(Kumar et al., 2023; Yurttas et al., 2023; Hieu et al.,
2024). Mat khac, viéc Kkét hop moét cAu tric amino
acid/peptide vao tién chét ciing duoc biét 1am ting
sinh kha dyng, giam dgc tinh cua thube géc, df)ng
thoi 1am chdm qua trinh phan hay thude (Tsume et
al., 2017; Vale et al., 2018). Dya trén nhitng hoat
tinh sinh hoc d3 dugc xac nhén cua di vong 1,3,4-
oxadiazole, dac bi¢t 1a hoat tinh khang ung thu, viéc
két hop cAu triic nay voi cac amino acid hira hen tao
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khéng mong muon.

Thoéng thudng cac cau tric di vong dugc két hop
v6i cac phan tir amino acid thong qua phan ung tao
lién két amide gitra nhom carboxyl (COOH) va
nhém amino (NH,). Trong cac phan g doi hoi su
bao toan lap thé, cac tac nhan ghép cip thuong dugc
st dung la TBTU (2-(1H-benzotriazole-1-yl)-
1,1,3,3-tetramethyluronium tetrafluoroborate) (Le
et al., 2021), EDCI (1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide) (Rakesh et al.,
2015) hay = HATU (hexafluorophosphate
azabenzotriazole tetramethyl uronium) (Pidugu et
al., 2016). Bén canh do, CDI (l,I'-
carbonyldiimidazole) ciing dugc biét 1a tac nhan
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ghép cap tao lién két amide phd bién voi nhidu wu
diém nhu bao toan lap thé, gia thanh thap, tiét kiém
nguyén tu (atom economy) cao theo ti€u chi cua
téng hop hoa hoc xanh, it djc hai, déc biét co thé ap
dung tong hop lwong 16n trong céng nghiép (Verma
etal., 2012; Renata et al., 2017). Tuy nhién, chua cé
nhiéu bao cdo st dung tic nhan CDI trong phan tmg
ghép cap di vong va amino acid, nhét 1a trong diéu
kién chiéu xa vi séng. Dua trén nhirng co s¢ d6, bai
béo nay trinh bay két qua nghién ctru vé thiét ké quy
trinh tong hop cac dan xuat 1,3,4-oxadiazole két hop
a-amino acid, sir dung tac nhan CDI véi sy hd tro
cua vi séng.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu va thiét bi

Phé 'H-NMR, *C-NMR, HSQC va HMBC
duoc ghi trén may JEOL 400 MHz va 100 MHz tai
Han Qudc (46 dich chuyén hoa hoc J duoc tinh theo
ppm, hing s ghép cip J tinh bang Hz). Khéi phd
(MS) dugc do trén may Agilent 6530 qTOF tai Han
Qudc. Phd hong ngoai FT-IR dugc do trén may
JASCO FT/IR 4600 tai B6O mon Hoa hoc, Khoa
Khoa hoc Ty nhién, Truong Pai hoc Can Tho. Phan
tng dugc thyc hién trén may vi song CEM, bd mon
Vit ly, Khoa Khoa hoc Ty nhién, Truong Pai hoc
Can Tho. Séc ky 16p mong (ban nhom silica gel 60
Fas4 (Merck) trang sdn do day 0,2 mm). Sic ky cot
sir dung silica gel ¢& hat 0,063-0,200 mm (Prolabo).
Céc hoé chit va dung méi str dung c6 ngudn gdc tir
Merck, An D9, Trung Quéc va Viét Nam.

2.2. Téng hop

2.2.1. Téng hop 2-amino-1,3,4-oxadiazole (3a-
d)

Dung dich semicarbazide hydrochloride (278,75
mg, 2,5 mmol) va NaOAc (205 mg, 2,5 mmol) dugc
khudy trong H,O (5 mL). Hon hop trén dugc thém
vao dung dich aldehyde (1a-d, 2,5 mmol) trong
MeOH (5 mL). Kiém tra tién trinh phan (g bang
sac ki 16p mong. Sau khi dugc khudy ¢ nhiét do
phong khoang 15 phut, dung méi dugc cd dudi dudi
ap suat kém thu duoc chat trung gian 2a-d. 2a-d
duoc hoa tan trong dimethyl sulfoxide (DMSO) (25
mL), K»CO3 (1035 mg, 7,5 mmol) va iodine (762
mg, 3 mmol) dugc thém vao. Hon hop phan ting
dugc khudy & 100°C trong 6-8h (tién trinh phan img
dugc theo dbi bang sic ki 16p mong). Sau khi két
thac phan tmg, hdn hop dugc 1am ngudi dén nhiét
d6 phong, thém vao 20 mL dung dich Na,S,0; bao
hoa, chiét voi ethyl acetate (EA) (30 mL x 3). Dich
chiét hitu co lan luot duoc rira voi H,O (10 mL x
5), dung dich NaCl bao hoa (20 mL X 2), sau d6
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duogc 1am khan bing Na,SO4 khan. Dung méi dwoc
¢d dudi dudi ap suat kém thu dugc san pham tho.
San pham tho dugc tinh ché bang sic ki cot silica
gel thu dwoc san pham 2-amino-1,3,4-oxadiazole
(3a-d) twong Ung.

5-(3,4,5-Trimethoxyphenyl)-1,3,4-oxadiazol-2-
amine (3a): Chét rin mau tréng, 476 mg, hiéu suét
76%. 'H-NMR (400 MHz, DMSO-ds, 6 ppm): 7,24
(s, 2H), 7,06 (s, 2H), 3,85 (s, 6H, -OCH3), 3,72 (s,
3H, -OCH;). *C-NMR (100 MHz, DMSO-ds, ¢
ppm): 163,7, 157,1, 153,3, 139,1, 119,7, 102,2,
60,1, 55,9.

5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-amine
(3b): Chét rin mau tring, 248 mg, hidu sut 55%.
'"H-NMR (400 MHz, DMSO-ds, § ppm): 7,82-7,87
(m, 2H, =CH-), 7,35-7,41 (m, 2H, =CH-), 7,26 (s,
2H, -NH,). *C-NMR (100 MHz, DMSO-ds, ¢
ppm): 164,4, 1639, 161,9, 156,6, 127,6, 127,5,
121,1, 116,6, 116,3.

5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-amine
(3¢): Chét ran mau trang, 325 mg, hiéu suit 66%.
'H-NMR (400 MHz, DMSO-ds, 6 ppm): 7,78-7,81
(m, 2H, =CH-), 7,59-7,62 (m, 2H, =CH-), 7,32 (s,
2H, -NH,). BC-NMR (100 MHz, DMSO-ds,
ppm): 1639, 156,5, 134,8, 129,3, 126,7, 123,1.

5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-amine
(3d): Chét rin mau tring, 238 mg, hiéu suat 50%.
"H-NMR (400 MHz, DMSO-dj, d ppm): 7,71-7,75
(m, 2H, =CH-), 7,14 (s, 2H, -NH>), 7,06-7,10 (m,
2H, =CH-), 3,82 (s, 3H, ~OCH3). *C-NMR (100
MHz, DMSO-ds, 6 ppm): 1634, 160,7, 157,2,
126,7,116,8, 114,6, 55,3.

2.2.2. Téng hop cdc dan xudt 5a-f

Hdn hop gém 3a-d (1,0 mmol), CDI (194,4 mg,
1,2 mmol), N-Boc L-amino acid 4a-c (1,2 mmol),
DBU (76 mg, 0,5 mmol) trong 0,5 mL
tetrahydrofuran (THF) va 0,5 mL DMSO dugc
chiéu vi song trong thoi gian 30 phat ¢ nhiét do
120°C véi cong sudt 150 W va toc do khudy cao.
Hon hop sau phan tng dugc hoa tan trong 40 mL
EA, dich hitu co duoc rira 1an lugt v6i 20 mL dung
dich NH4Cl bao hoa, 20 mL dung dich NaHCO3; bao
hoa, nude cat (10 mL x 2), NaCl bio hoa (10 mL x
2), 1am khan bang Na,SO, khan. Dung méi dugc co
dudi dudi ap sut kém thu duge san phdm tho. San
pham thd duoc tinh ché bang sic ki cot silica gel thu
dugc san pham 5a-f tvong tng. Dit liéu phd nghiém
'H-NMR va BC-NMR ctia hop chat 5a va 5f nhu
sau:
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tert-Butyl (S)-(1-ox0-3-phenyl-1-((5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazol-2-yl) ~ amino)
propan-2-yl)carbamate (Sa): Chat ran mau tring,
225 mg, hiéu suit 45%. 'H-NMR (400 MHz,
DMSO-ds, 6 ppm): 7,37-7,39 (2H), 7,30-7,33 (2H),
7,22-7,28 (3H), 7,19-7,20 (2H), 4,06-4,11 (m, 1H,
>CH-), 3,88 (s, 6H, -OCHa), 3,75 (s, 3H, -OCH3),
2,99-3,09 (m, 1H,—-CH»-), 2,79-2,85 (m, 1H,-CH,—
), 1,32 (s, 9H, —C(CH3);). '3C-NMR (100 MHz,
DMSO-ds, 6 ppm): 173,5, 160,2, 157,0, 155,5,
153,4, 140,2, 138,0, 137,6, 129,2, 129,0, 128,0,
126,4, 126,2, 118,5, 103,2, 78,3, 77,9, 60,2, 56,0,
28,0.

tert-Butyl  (S)-2-((5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)carbamoyl)pyrrolidine-1-
carboxylate (5f): Chéat rdn mau trang, 296 mg, hiéu
suat 76%. 11,88 (brs, IH, -NH-), 7,84-7,84 (m, 2H,
=CH-), 7,14-7,17 (m, 2H, =CH-), 4,31-4,35 (m,
1H, >CH-), 3,85 (s, 3H, -OCH3), 3,39-3,47 (m, 1H,
—CH»-), 3,31-3,34 (m, 1H, -CH»-), 2,17-2,30 (m,
1H,-CH>-), 1,81-1,96 (m, 3H, —-CH>-), 1,41 (s, 3H,
—C(CH3)3), 1,33 (s, 6H, —C(CH3)3). 3*C-NMR (100
MHz, DMSO-ds, 6 ppm): 171,3, 170,5, 161,9,
161,8, 160,9, 160,5, 156,9, 153,6, 152,9, 1278,
115,8, 115,7, 115,0, 114,9, 79,0, 59,9, 59,6, 55,5,
46,7, 46,5, 30,7, 29,9, 28,1, 27,9, 24,0, 23,3.

2.2.3. Tong hop cdc dan xudt 6a-e

Cac dan xuat 5a-e (0,5 mmol) duoc thém vao
binh cau day tron mot ¢6 c¢6 chira san HC1 4N/1,4-
dioxane (theo ti 1¢ 10 mL/g). Hdn hop dugc khudy
& nhiét d6 phong, toc do khuay 700 vong/phit trong
15-30 phat. Theo ddi tién trinh phan mg bang sic
ki 16p mong. Sau khi két thiic phan tmg, dung dich
NaHCO; bio hoa dwoc thém vao hdn hop. Didu
chinh pH dén 8. Hon hop dugc chiét véi EA (30 mL
X 3). Dich chiét hitu co dugc rira v6i dung dich
NaCl bdo hoa (10 mL X 2), sau d6 dugc lam khan
bang Na;SO,4 khan. Dung méi duge c6 dudi dudi ap
suét kém thu dugc san phim tho. San phim thé duoc
tinh ché bang sic ki cot silica gel thu duoc sian 6a-e
twong tmg. Dit liéu phd nghiém HR-MS, 'H-NMR
va ®C-NMR ctia hop chit 6a-e nhu sau:

(8)-2-Amino-3-phenyl-N-(5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazol-2-
yl)propanamide (6a): Chat rin mau tring, 122 mg,
hiéu suét 61%. Phd HR-ESI-MS m/z cho manh ion
gia phan tor [M+H]" = 399,1658, tinh toan [M+H]"
= 399,1668 va [M-H]" = 397,1542, tinh toan
[M-H] = 397,1512. Suy ra cong thirc phan tr 1a
C20H2N4Os. 'H-NMR (400 MHz, DMSO-ds, 6
ppm): 10,18 (brs, 1H, -NH-), 7,98 (brs, 1H, -NH-
), 7,20-7,26 (m, 7H, =CH-), 4,20-4,23 (m, 1H,
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>CH-), 3,83 (s, 6H, ~OCH3), 3,70 (s, 3H, ~OCH),
2,99-3,35 (m, 1H,~CHy-), 2,78-2,83 (m, |H, -CH,—
). BC-NMR (100 MHz, DMSO-ds, & ppm): 163,9,
152,5, 140,1, 136,7, 129,5, 128,0, 126,3, 105,1,
60,04, 59,96, 56,0, 37,0. FT-IR (KBr) Vinax (cm™):
3194, 2999, 1692, 1581, 1335, 1235, 1124, 744,
698.

(8)-N-(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-
yDpyrrolidine-2-carboxamide (6b): Chat ran mau
trang, 96 mg, hiéu suat 70%. Pho HR-ESI-MS m/z
cho manh ion gia phan tor [M+H]" = 277,1088, tinh
toan [M+H]" = 277,1101 va [M—-H]" = 275,0965,
tinh toan [M—H]~ =275,0944. Suy ra cong thurc phan
tr 12 C13H13FN4O,. 'H-NMR (400 MHz, DMSO-ds,
o ppm): 11,00 (brs, 1H, -NH-), 10,19 (brs, 1H, —
NH-), 7,89-7,93 (m, 2H, =CH-), 7,27-7,31 (m, 2H,
=CH-), 4,02-4,14 (m, 1H, >CH-), 3,48-3,55 (m,
1H, -CH-), 3,15-3,21 (m, 1H, -CH»-), 2,02-2,13
(m, 1H, -CH»-), 1,90-1,96 (m, 2H, -CH,-), 1,58-
1,67 (m, 1H, -CH»-). *C-NMR (100 MHz, DMSO-
ds, 0 ppm): 130,0, 129,9, 129,8, 129,7, 115,3, 115,1,
115,0, 114,8, 49,3, 48,7, 27,5, 27,1, 26,3. FT-IR
(KBr) vmax (cm): 3267, 3187, 2988, 2780, 1764,
1673, 1615, 1323, 1231, 940, 760, 715.

(5)-2-Amino-N-(5-(4-fluorophenyl)-1,3,4-

oxadiazol-2-yl)-3-(1H-indol-3-yl)propanamide

(6¢): Chét ran mau tring, 76 mg, hiéu suit 42%. Phd
HR-ESI-MS m/z cho manh ion gia phan tir [M+H]"
= 366,1354, tinh toan [M+H]" = 366,1366 va
[M-H] = 364,1242, tinh toan [M—-H] = 364,1210.
Suy ra cong thirc phén tir 1a C19H 6FNsO,. 'H-NMR
(400 MHz, DMSO-ds, 6 ppm): 10,88 (brs, 1H, —
NH-), 10,17 (brs, 1H, -NH-), 7,91 (dd, J; = 8,5, J>
=5,7, 3H, =CH-), 7,54 (d, J=7,8 Hz, 1H, =CH-),
7,31 (dt, J1 = 8,7, J» = 4,7, 3H, =CH-), 7,22 (brs,
1H, -NH-), 7,04 (¢, /= 17,3, 1H,=CH-), 6,94 (¢, J =
7,4, 1H, =CH-), 4,26 (1H, >CH-), 3,11 (dd, J; =
14,9, J,=4,0, 1H, -CH»-), 2,96 (dd, J; = 14,9, J, =
6,6, 1H, ~CH-). 3C-NMR (100 MHz, DMSO-ds, 6
ppm): 165,0, 163,0, 162,5, 135,8, 130,1, 130,0,
127,4, 123,7, 120,7, 118,4 118,1, 115,1, 1149,
111,1, 108,8, 59,7, 59,4, 27,1. FT-IR (KBr) vmax
(cm): 3220, 3052, 1689, 1611, 1498, 1311, 1232,
903, 841, 747.

(S8)-N-(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-
yDpyrrolidine-2-carboxamide (6d): Chat ran mau
trang, 97 mg, hiéu suit 66%. Pho HR-ESI-MS m/z
cho manh ion gia phan tr [M+H]" = 293,0778, tinh
toan [M+H]" = 293,0805 va [M-H] = 291,0677,
tinh toan [M—-H] =291,0649. Suy ra cong thirc phan
tir 1a C13H13CIN4O,. '"H-NMR (400 MHz, DMSO-
ds, 0 ppm): 11,05 (brs, 1H, -NH-), 10,22 (brs, 1H,
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-NH-), 7,86 (d, J = 8,4, 2H, =CH-), 7,54 (dd, J; =

8,0, .J>=4,4, 2H, =CH-), 4,00-4,15 (m, 1H, >CH-),
3,51 (dt, J; = 10,9, J,="7,1, 1H, -CH»-), 3,17 (d1, J;
=112, J> = 6,4, 1H, -CHy-), 2,03-2,13 (m, 1H, —

CHx-), 1,93 (quin, J; = 6,9, J> = 6,7, 2H, ~CHy-),
1,57-1,65 (m, 1H, ~CH»-). 3C-NMR (100 MHz,
DMSO-ds, 6 ppm): 129,3,129,1, 128,4, 128,0, 49,4,
27,1, 26,3. FT-IR (KBr) vm.x (cm™): 3060, 2981,
2895, 2797, 1760, 1679, 1608, 1409, 1093, 941,
746.

(5)-2-Amino-N-(5-(4-fluorophenyl)-1,3,4-
oxadiazol-2-yl)-3-phenylpropanamide (6e): Chat
rdn mau tring, 106 mg, hiéu suat 65%. Phd HR- ESI-
MS m/z cho manh ion gia phan tir [M+H]"
327,1252, tinh toan [M+H]" = 327,1257 va [M—H]’
= 325,1112, tinh toan [M—-H] = 325,1101. Suy ra
cong thirc phan tr 13 C17HsFN4O,. 'H-NMR (400
MHz, DMSO-ds, 6 ppm): 10,22 (brs, 2H, —NH>),
7,99 (brs, 1H, -NH-), 7,93 (dd, J; = 8,2, J> = 5,7,
2H, =CH-), 7,32 (¢, J = 8,7, 2H, =CH-), 7,19-7,28
(m, SH, =CH-), 4,24 (¢, J = 5,3, 1H, >CH-), 3,01

(dd, J; =142, J, = 4,4, IH, -CHy-), 2,81 (dd, J; =
14,1, J, = 6,4, 1H, -CH»>-). *C-NMR (100 MHz,
DMSO-ds, 6 ppm): 165,0, 163.2, 162,6, 136,6,

130,1, 130,0, 1295, 128,0, 126,3, 115,2, 115,0,
59,9, 37,0. FT-IR (KBr) Vaax (cm!): 3202, 3061,
3031, 1745, 1694, 1613, 1501, 1311, 1233, 906,
849, 751.

3. KET QUA VA THAO LUAN

Quy trinh téng hop cac din xudt 1,3,4-
oxadiazole két hop a-amino acid dwoc trinh bay
trong So dd 1. Céc chu tric khung 1,3,4-oxadiazole
3a-d mang nhém amino ty do tai vi tri C-2 dugc
tong hop v6i hiéu suit kha (50-76%) dua trén quy
trinh kiéu “one pot” tr tic chat ban dau la cac
aldehyde thom 1a-d (Niu et al., 2015). Nhém amino
(NH>») sau @6 duoc ghép cap voi nhom carboxyl cia
cac amino acid 4a-c. Nhiéu tac nhén ghép cip duoc
biét c6 thé xuc tién qua trinh ghép cip nay. Trong
cong bd trude day, Dhameliya et al. (2018) da sir
dung tac nhan CDI trong phan ing ghép cap gilra
carboxylic acid va phenylamine trong sy hién dién
ctia DBU. Tuy nhién, theo phuong phép tong hop
nay can thyc hién 2 budc riéng biét, v6i thoi gian
thuc hién mdi budc kéo dai 12 gio. Trong nghién
clru nay, phan ting ghép cip tao ra cac dan xuat 5a-
f dwoc thyc hién chi trong mot bude duy nhat sir
dung tic nhan ghép cip la CDI va DBU véi sy hd
tro cua vi song. Cac diéu kién thyc hién phéan ung
bao gom nhiét do (80°C, 100°C, 120°C va 140°C),
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thoi gian (15 phut, 30 phuat va 40 phit) va dung moi
(THF (100%), THF:DMSO = 2:1, THF:DMSO =
1:2, THF:DMSO = 1:1 va DMSO (100%)) dugc tién
hanh khao sat. Két qua cho thay diéu kién thuc hién
phan tng hi€u qua nhét 1a nhiét do 120°C, thoi gian
30 phat, hon hop dung moéi THF:DMSO = 1:1.
Trong diéu kién nay, hi€u suét thu duoc san phém
kha (40-76%) (Bang 1). Trong hau hét cac truong
hop, phan tmg ghép cép chi tao ra duy nhit san pham
dong thoi voi tac chat con du sau phan tng (thé hién
qua sic ki 16p mong ctia hdn hop sau phan tmg). Ban
chat dién tir cia nhom thé trén vong benzene tai vi
tri C-2 cua di vong 1,3,4-oxadiazole cling nhu
chudng ngai lap thé tai vi tri C-a ciia amino acid déu
¢6 anh hudng dén hiéu suit cua giai doan ghép cap.
Sy hién dién ctia nhom thé déy dién tr nhu methoxy
(OCH3) giup lam tang tinh than hach cia nhém
amino ctia hop phan 1,3,4-oxadiazole, tir 46 gitip su
ghép cap voi nhom carboxyl xay ra thuan lgi hon (so
sanh hiéu suét téng hop 5f so voi Sb-e). Tuy nhién,
sy hién dién ctia déng thoi ba nhom methoxy (hop
chat 5a) lai lam giam hi¢u suét tong hop, co thé do
chudng ngai lap thé gy ra boi cac nhom thé nay tir
d6 ngan can su tiép can cta cac phan tir trong phan
mg. Tuong tu, sy giam hiéu suit tng hop twong
{mg v&i su gia ting chudng ngai 1ap thé tai vi tri C-
o cia amino acid cling dugc ghi nhén (so sanh hi¢u
sudt tong hop 5¢ so v6i cac san pham con lai).

Co ché ctia phan tng nay c6 thé xay ra theo hai
con duong khac nhau nhu dugc trinh bay trong So
dd 2. Theo con duong (A), phan tng decarboxyl hoa
dién ra giita nhom carboxyl va CDI tao ra trung gian
acyl imidazole I. Phan tir nay tiép tuc duoc hoat hoa
boi DBU, tao ra chét trung gian IT hoat dong hon.
Sau d6 phan tr amine tac kich vao tdm than dién tr
cta I1, loai bo nhoém xudt (Larrivée-Aboussafy et al.,
2010) va hinh thanh san pham 5a-f. Theo con dudng
(B), trung gian carbamoyl imidazole III dugc tao ra
thong qua su tac kich truc tiép cua amine vao tim
than dién tir cia CDI. Trung gian I tiép tuc dwoc
hoat hoa bosi DBU, tao ra phuc hgp hoat ddng
carbamoyl-DBU IV (Sureshbabu et al., 2011). Tiép
theo, nhom carboxylate ctia N-Boc L-amino acid tac
kich vao phurc hop IV, tao ra carbamic anhydride V.
Carbamic anhydride V kém bén trong diéu kién
phan tmg va tiép tuc bi decarboxyl hoa (Renata et
al., 2017) hinh thanh san pham 5a-f. Trong ca hai
con dudng duoc dé xuit trén, DBU dong vai tro 1a
chit xac tac than hach, gitip hoat hoa nhom carboxyl
tir d6 hd tro su tAn cong than hach ciia nhém amino
ctia hop phan 1,3,4-oxadiazole dién ra d& dang hon.
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So do 1. Qui trinh téng hop din xuit 1,3,4-oxadiazole két hop a-amino acid

Ghi chu: Boc: tert-butyloxycarbonyl; DBU: 1,8-diazabicyclo[5.4.0]undec-7-ene; DMSO: dimethyl sulfoxide;, THF':
tetrahydrofuran. MW: microwave irradiation.
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So d6 2. Co ché phan g ghép cip 1,3,4-oxadiazole va N-Boc L-amino acid, sir dung CDI va DBU

Budc cudi cung cua quy trinh tong hop 1a phan tét (42-70%) (Bang 1). Kétf.lu"i né}’ cho théy dung
ting thily phan giai bao vé nhém Boc str dung dung dich HCI 4N trong dung moi 1,4-dioxane t6 ra kha
dich HCI 4N trong dung moéi 1,4-dioxane. Trong hi¢u qua trong phan (g giai bao vé nhom Boc tao

didu kién nay, phan (g giai bao vé hoan thanh trong san pham cudi ciing 13 cac dan xuét 1,3,4- oxadiazole
khoang thoi gian 15-30 phat, nhanh hon so voi mang amino acid. Nghién ctru dang dugc tiép tuc
phuong phap st dung tic nhan trifluoroacetic acid thuc hién d6i voi hop chat 5f cting nhu mo rong tong
trong dung méi dichloromethane (16 gio) (Pidugu et hop thu vién cac dan xudt 1,3,4-oxadiazole két hop
al., 2016). Hiéu suat thu dugc cic san pham 6a-e kha amino acid dinh huéng khang ung thu.
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Bang 1. Két qua tong hop cac din xuit 1,3,4-oxadiazole két hop a-amino acid

Hop £ . Hiéu suit X £ . Hi¢u
chat Cau truc (%) Hop chat Cau truc suit (%)
>‘NH NHBoc >‘NH NH2
5a \ 45 6a 61
/
Me Me
N-N N-N
| |
5b /©/k0 56 6b /©/LO 70
N-N
/@/lo NHBoc /@/L \>~NH NH,
5¢ 40 6¢ 42
N- N—N\>\ H
| | NH
5d ﬁ 51 6d /Q/% O)_{‘j 66
Cl
N-N
|

>\NH NHBoc
Se )\(\Q 54

O>‘NH NH,
6e 65
F

N"\{ Boc
5f /(j/l Sy 76
MeO M

CAu trac cta céc san phém duoc xac nhan dua
trén cac dir liéu phd nghiém. Pdi v6i hop chit 6a,
phd HR-MS cho thiy méanh ion gia phan tir [M+H]*
=399,1658 (tinh toan cho 399,1668) va [M—H] =
397,1542 (tinh toan cho 397,1512). Suy ra cong thirc
phan tir ciia 6a 13 C0H2N4Os. Phd 'H-NMR cho
thiy c6 cac tin hiéu 8y 10,18 (brs, 1H, -NH-), 7,98
(brs, 1H, -NH-), 7,20-7,26 (m, TH, =CH-), 4,20-
4,23 (m, 1H, >CH-), 3,83 (s, 6H, -OCH3), 3,70 (s,
3H, -OCHs), 2,99-3,35 (m, 1H, —-CH»-), 2,78-2,83
(m, 1H, <CH,-). Phé *C-NMR cho thiy c6 céc tin
hiéu 6¢ 60,04 (-OCH3), 59,96 (>CH-), 56,0 (—
OCH3), 37,0 (<CH,-). Dit liéu phé HSQC cho thay
tin hiéu carbon xuét hién tai 8¢ 37,0 c6 twong tac véi
hai proton éu 2,99-3,35 (m, 1H) va 2,78-2,83 (m,
1H) khang dinh hai proton nay cung gan trén mot
carbon. Céap nguyén tir hydrogen nam trén nguyén
tr carbon gan tdm bat d6i xting dwoc du doan la
diastereotopic, ttrc 1a khong twrong dwong vé do dich

chuyén hoa hoc. Dit liéu pho HSQC ctia 6b, 6¢, 6d,
6e cling cho két qua tuong tu.

Tin hiéu carbon 6¢ 164,9 va 162,5 cua 6b duogc
tim thay trén phd HMBC dya trén tuong tac cua
chung véi cac proton oy 7,89-7,93 (m, 2H, =CH-)
va 7,27-7,31 (m, 2H, =CH-). Tuong tu, cac tin hi¢u
carbon d¢ 162,3, 135,5 va 133,0 cta 6d cling dugc
tim thiy trén pho HMBC. Tét ca cac chat 6a, 6b, 6¢,
6d, 6e déu c6 phd HR-MS c6 tin hiéu cia ion gia
phan tir tuong tng véi cong thirc hoa hoc cua phan
tir hoa chat.

Tir két qua trén cho thdy tac nhan CDI/DBU két
hop vai diéu kién hd tro vi song xuc tién hiéu qua
phan tng két ndi di vong 1,3,4-oxadiazole Vi
amino acid thong qua lién két amide. Diéu kién nay
¢6 thé 4p dung cho cac aldehyde thom mang cac
nhém thé khac nhau ciing nhur cac amino acid khac
nhau dé tao ra thu vién chét mang dac diém két hop
1,3,4-oxadiazole/amino acid dinh hudng khang ung
thu. Ca hiéu tng dién tir va hiéu tng lap thé cua cac
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nhém thé gin trén vong benzene cua cac aldehyde
thom déu anh huéng dén hiéu suit phan tmg, theo
d6 nhom day dién tir ¢ kich thude nhod gitp lam
tang hiéu suit cia qua trinh ghép cip. Ngoai ra,
amino acid mang nhom thé c6 kich thuéc nhé tai vi
tri C-o ciing giup lam ting hiéu sudt phan Gng.
Nghién ctru dang dugc tiép tuc thuc hién nhdm tong
hop thu vién chét mang dac diém két hop 1,3,4-
oxadiazole/amino acid, cling nhu danh gia dgc tinh
& muc do in vitro d6i voi ba dong té bao ung thu
phoi (A549), ung thu ¢6 tir cung (HeLa) va ung thu
va (MCF-7).

4. KET LUAN

Phuong phép tong hop cac dan xuat két hop
1,3,4-oxadiazole va a-amino acid da dugc xay dung
thanh cong. Qui trinh tong hop don gian, nhanh
chong va than thién véi moéi truong theo hudng hda
hoc xanh. Ap dung qui trinh nay, nim dan xuat
1,3,4-oxadiazole két hop a-amino acid méi da duoc
tong hop thanh coéng v&i hiéu sudt toan phan chip
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