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Tong ho'p va danh gia hoat tinh sinh hoc cac dan xuat Oxazoline tir cac
din xuat cda (S)-(+)-2-Phenylglycinol
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Tém tat

Pat van dé: Hop chat chra nhan di vong xuat hién trong phan I&n ciu tric cla cdc dugc chat trén thi
trwdng cung sy linh hoat va tinh chat hoa li d6c ddo, ching cd thé trd thanh nén tang thuc sy cda hda dugc
trong twong lai. Tong hop chat mdi va danh gia hoat tinh sinh hoc cla cac din chat oxazoline dwoc cac nha
khoa hoc quan tam. D6i twong va phuong phap nghién ciru: Thuc hién cic quy trinh tong hop cac dan chat
oxazoline tlr cac dan chat (S)-(+)-2-Phenylglycinol va dan chat benzoyl chloride. Danh gid hoat tinh chong
oxy hod trén md hinh trung hoa DPPH va hoat tinh khang khuan Bacillus pumilus, Staphylococcus aureus,
Escherichia coli. K&t qua nghién ctru: Hiéu suat cho ca qud trinh téng hop v&i 12 chat 13 83,2 - 94,5%; céc chat
nay khong thé hién hoat tinh chéng oxy hod va hoat tinh khang khuan E.coli; mot s6 dan chat thé hién hoat
tinh khang khuan S.aureus va B.pumilus, trong dé dan chat D, thé hién hoat tinh khang S.aureus véi gia tri
MIC trong khoang 31,25 - 62,5 pug/mL va hoat tinh khang B.pumilus vé&i gia tri MIC thap nhat 13 62,5 pg/mL.
K&t luan: Tong hop duoc 12 cac dan xuat oxazoline va chi mot s& dan chat thé hién hoat tinh khang Bacillus
pumilus, Staphylococcus aureus.

Tir khoa: ddn xudt oxazole, téng hop, khdng khudn, chéng oxy hod.
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Abstract

Introductions: The heterocyclic ring is a common component of most pharmaceuticals on the market, and
due to their unique physicochemical properties, they may serve as a platform for pharmaceutical chemistry
in the future. The synthesis of new compounds and the evaluation of the biological activity of oxazoline
derivatives have attracted the attention of scientists. Materials and method: The process of synthesizing
oxazoline derivatives from (S)-(+)-2-phenylglycinol and benzoyl chloride is carried out. Evaluation of antioxidant
activity on DPPH neutralization model and antibacterial activity against Bacillus pumilus, Staphylococcus
aureus, Escherichia coli. Results: The efficiency for the entire process synthesis of 12 oxazoline derivatives are
83.2 - 94.5%; they do not exhibit antioxidant activity, and antibacterial activity against E.coli. Among these
derivatives, D, demonstrates activity against S.aureus with MIC values ranging from 31.25 - 62.5 ug/mL and
activity against B.pumilus with the lowest MIC value of 62.5 ug/mL. Conclusion: 12 oxazole derivatives were
synthesized and a few derivatives exhibit antibacterial activity against Bacillus pumilus, Staphylococcus aureus.

Keywords: oxazoline derivatives, synthesis, antioxidant, antibacterial activity.

1. DAT VAN BE dai. Lién két doi ¢ thé ndm & mdt trong ba vi tri trong

Vong oxazoline trong cdc hop chat oxazole la
thanh phan xuat hién trong nhiéu hgp chat ti thién
nhién, c6 hoat tinh sinh hoc tiém nang cling nhu
vai trd quan trong trong t8ng hop nhiéu duoc chat.
Oxazoline la cic hop chat dj vong ndm canh, chira mét
nguyén ti Nite, mot nguyén tlr Oxy va cé mét lién két

vong, do dé cé ba dang vong oxazoline khac nhau.
Trong d6, ciu tric 2-oxazoline 13 phd bién nhat, con
3-oxazolines va 4-oxazolines chi tén tai chd yéu nhu
céc hop chat nghién clru trong phong thi nghiém [1].

Hop chat chira nhan di vong oxazoline xuat hién
trong phan I&n ciu tric cla céc dugce chat trén thi
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trudng cung sy linh hoat va tinh chat hda li déc ddo,
ching cé thé tré thanh nén tang thuc sy cla hoa
duoc trong tuong lai. Nghién clru cac dac tinh hda
hoc va sinh hoc cla céc hop chat di vong van ludn rat
thu hut rat nhiéu nha nghién clru trong thoi gian qua
va oxazoline 1a mot trong nhitng hop chat nhu vay
do tdm quan trong ngay cang tang cta nd trong linh
vue héa dugce. Md hinh thay thé trong céc dan xuat
oxazoline déng vai trd then chét trong viéc mo ta cac
hoat tinh sinh hoc nhu khang khuan, chéng ung thu,
chéng lao, chéng viém nhiém, tri déi thdo duong,
chéng béo phi va chdng oxy hda... Oxazoline va cac
dan xuat cla né 1a mot phan cla mot s6 hop chat
thu6c bao gbm aleglitazar - thudc tri dai thdo duong,
ditazole - chat (rc ché két tap tiéu cau, mubritinib -
chat (rc ché tyrosine kinase va oxaprozin... Chinh vi
vay, dé tai dwoc thuc hién nham hy vong cung cap
thém cac dan xuat oxazoline cé céc hoat tinh sinh hoc
chua tirng dugc cong bd trude day [2].

2. DOI TUONG VA PHUONG PHAP NGHIEN cU’U
2.1. bai twong nghién ciru

Céc dan chat oxazoline.

2.2. Nguyén liéu va thiét bj

2-amino-3,3-dimethylbutanol;  (S)-(+)-2-amino-
3,3-trimethylbutanol; triethylamine Et,N, thionyl
chloride SOCI, va cac dung moi st dung cho quy trinh
téng hop duwoc cung cip tr cac cdng ty hod chat
Merck, TCI, Sigma-Aldrich, Trung Quéc va dugc sl
dung tryc ti€p ma khéng qua tinh ché.

Thiét bi: ban méng trang san silicagel GF,_, cla
Merck vé&i do day 1dp 0,2 mm; Phé *H-NMR duwoc do
trén mdy quang phé JEOL JNM-ECX500, may quang
phé UV-VIS Shimazdu V630, Japan.

2.3 Phuro'ng phap nghién ctru

a) T6ng hop cdc dan xudt:

Tir cdc nguyén liéu ban dau 1a cac dan xudt cta
benzoyl chloride, (S)-alkylglycinol s& dugc tién hanh
cdc phan &rng cdng hop, thay thé va vong hod tao
thanh cac dan xuat oxazole theo cac chudi phan (rng
tuong ng cla Hinh 1a-c. Sdn pham téng hop duoc
tinh ché trong dung moi thich hop hodc bang sic ky
cot. Vi cac dan chat nay 13 cac hop chat trung gian
trong qua trinh t6ng hop cdc xuc tac Ru(ll)-Pheox va
d3 duwoc cong bé trén cac tai liéu [3,4,5] nén cac din
chat duoc tdng hop lai trong bai bdo nay chi duoc
xac dinh lai cau tric bang mot sd thong s6 vat ly bao
gdm so sanh sic ky ban mdng, so sanh cau tric phd

Nguyén liéu: (S8)-(+)-2-phenylglycinol; (S)-(+)- H-NMR.
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Hinh 1a. Quy trinh t8ng hop cac dan xuat oxazoline tir cdc dan xuat clia Benzoyl Chloride va (S)-(+)-2-

Phenylglycinol [3]
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Hinh 1b. Quy trinh t8ng hop cac dan xuat oxazoline tir cac dan xuat (S)-(+)-2-Phenylglycinol clia

3,4,5-trimethoxybenzoyl chloride Chloride [4]
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Hinh 1c. Quy trinh téng hop cac din xuat oxazoline tir aminophenylacetic acid va cac dan xuat (S)-(+)-2-
Phenylglycinol [5,6]

Tir quy trinh Hinh 1a va 1b, cdc dan xut cla
Benzoyl chloride 1la-g (3,0 mmol) trong CH.CI,
(4 mL) duwgc thém tu tlr vao hon hop (S)—(+)-2-
phenylglycinol (3,3 mmol) va Et,N (12 mmol) trong
CH,CL, (5 mL) & 0 °C. St dung sac ky lop mong
(SKLM), xac dinh dugc phan (rng két thic hoan toan
sau khi khudy tir 4-12 gi& & nhiét d6 phong. Hon hgp
phan ng dwoc co dic dwdi dp suat chan khong béng
mdy cb quay, va dugc hoa tan trong CHCI, (20 mL)
va thém tlr tir SOCI, (1,10 mL; 15,0 mmol) & 0 °C.
Phan (ng két thic hoan toan sau khi khudy trong 24
gi¢ & nhiét d6 phong, dung méi va SOCI, dv duoc
loai b6 b&i NaHCO, bao hoa dugc thém vao bang
cach khudy trong 5 phut. San pham duwoc chiét bang
CH,CI, (3 x 25 mL), lam khé bé&i Na,SO, khan va c6
dac dudi dp suat chan khdng bai may c6 quay dé thu
duwoc san phdm. San pham cla giai doan nay duoc
hoa tan trong MeOH (12 mL) va NaOH 2,5N (600,0
mg; 15,0 mmol) bang cich thém vao tir tir & 0 °C, sau
d6 hdn hop phan ng duoc tiép tuc khudy & nhiét
dd phong. Phan rng két thic hoan toan sau 12 gio.
Thém nudc (25 mL) va CH,CL, (3 x 25 mL) dé chiét.
Hon hop hitu co thu dwoc dugc lam bay hoi bdi may
c6 quay dé dat san pham 4a-g tho. Sir dung sdc ky cot
silica gel v&i hé dung méi Hexane:Ethyl acetate dé
thu duogc san pham 4a-g tinh khiét [3-4].

T quy trinh Hinh 1c; (S)-Diphenylphenylglycinol
B, dugc tong hop theo phan (rng s dung tac nhan
Grinard d3 dwoc cong bé [5,6]. Cho Ian luvot hdn hop
chira (S)-diphenylphenylglycinol B, (954,9 mg, 3,3
mmol, 1,1 dwong lvgng) va dung dich chira benzoyl
chloride (421,7 mg, 3,0 mmol, 1,0 duong luwgng)
trong CH,Cl, (20 mL) vao binh cau, Et,N (1,70 mL,
12,0 mmol, 4,0 duong lvgng) dugc thém tirng giot

va khudy lién tuc & 0°C. Sau khi khudy trong 24 gid
& nhiét dd phong, hdn hgp phan ¢ng duoc bay hoi
dudi ap suat chan khong. Dung dich NaHCO, (bdo
hoa) (30 mL) dugc thém vao phan con lai va khudy
trong 5 phut. Chiét san phdm hitu co bang CH,CI, (3
x 25 mL), lam khé bang Na,SO, khan, va c6 dudi ép
suat chan khéng dé thu duwoc san pham thé mong
mudn C,. Tinh ché C, bang sac ky cot silica gel vdi
Hex/EtOAC (6/1 (v/v)) dé thu dugc C, tinh khiét
(1074,3 mg, hiéu suat 91%).

Cho [an lugt hdn hop hon hep chira €, (1967,4
mg, 5,0 mmol, 1,0 duwong lwong) va methansulfonic
acid (40,0 mmol, 2,7 mL, 8,0 duong lugng) trong
CH,CL, (30 mL), sang phan tir 4,0 A (3,0 g) vao binh
cau va cho hoi lwu trong 20h. H6n hop phan Gng
duoc pha lodng véi CH,CI, (20 mL), rira bang dung
dich NaHCO, (40 mL) va nuéc mudi bdo hoa. Sau
chiét thu dwoc hé dung méi hitu co, lam khd 1dp
hitu co trén bang Na,SO, khan. Lam bay hoi dung
moi trong chan khéng dé thu dugc (S)-2,4,5,5-
tetraphenyl-4,5-dihydrooxazol D, thé. Tinh ché D,
bang sic ky cot silica gel vdi Hex/EtOAC (4/1 (v/v))
dé thu duocD,.

Thyc hién quy trinh twong ty trén, thu duoc D,
D, D,.

b) Thi¥ hoat tinh sinh hoc:

Thir hoat tinh chéng oxy hoa trén mé hinh trung
hoa 1,1-diphenyl-2-picrylhydrazyl (DPPH) [7]:

Nguyén tic: hoat tinh chéng oxy héa dwoc danh
gid bang cach do hoat tinh trung hoa géc tw do thong
qua phan &ng mat mau tim cta dung dich DPPH
trong methanol.

Tién hanh: chuan bj hén hop phan rng gom:
Tron mau thir va DPPH gdm céc loai mau véi day thi
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nghiém: 10 pl mau +190 pl DPPH trong methanol dé
thu dwoc day ndéng dé: 500; 250; 125; 72,5; 36,25;
18,125; 9,063; 4,53 ug/ml; ddy mau trang (Blank): 10
il m3u + 190 pl methanol. M3au déi chirng am tinh:
10 pul DMSO 10% +190 pl DPPH trong methanol.
M3u d&i chirng dwong tinh: 10 pl Quecertin + 190
ul DPPH trong ethanol; dé yén trong bdng tdi 30
phut. Dd hdp thu quang hoc dwoc do & budc sdng
517 nm. Mbi thi nghiém tién hanh 3 [an dé tinh gia
tri trung binh.

Kh3d ndng trung hoa gdéc tu do DPPH duogc xac
dinh theo cong thirc sau:

% trung hoa DPPH = [(ACT- ASP)/ACT] x 100

Trong dé:

ACT: d6 hap thu quang hoc cia mau chirng gdm
c6 DPPH va MeOH.

ASP: d6 hap thu quang hoc clia mau thir gdm cé
DPPH va dich chiét.

K&t qua bao cdo bai phan trdm kha ndng trung
hoa gdc ty do DPPH.

IC,, duoc xac dinh la néng dé t6i thiéu cla dich
chiét trung hoa dugc 50% lvgng DPPH va dugc tinh
dua vao dudng tuyén tinh gitta néng dd cla dich
chiét va % DPPH bj trung hoa.

Thir hoat tinh khang khuan :

Phuong phap thir hoat tinh khang vi sinh vat kiém
dinh nham danh gid mirc d6 khang khuan manh yéu
clia cdc mau thir thong qua dd duc clia mdi treong
nudi cay [8]. Cac gia tri thé hién hoat tinh 1a IC,, (50%
Inhibitor Concentration- néng dé (rc ché 50%), MIC
(Minimum Inhibitor Concentration - néng dé t6i
thiéu (rc ché&). Cac chiing vi sinh vat kiém dinh bao gbm
nhitng vi khuan nhu: Bacillus pumilus, Staphylococcus
aureus, Escherichia coli. Méi trudng nudi cdy: MHB
(Mueller-Hinton Broth) cho vi khudn. Mau chirng la
doxycycline.

Cach ti€n hanh:

Pha lodng mau thir: mau ban dau duoc pha loang
2 budc trong DMSO 100% va nudc cat tiét trung
thanh mét day 4 - 10 néng dd. Néng do thir cao
nhat trong thr nghiém 13 256 pg/ml véi dich chiét
va 128 pg/ml chat tinh khiét. Trwong hop dic biét thi
pha m3u theo yéu cau. Thir hoat tinh: truwdc khi thi
nghiém, vi sinh vat kiém dinh dwoc hoat héa bang
moi trudng nudi cay sao cho ndng d6 vi khuan dat
5 x 10° CFU/ml. Lay 10 pl dung dich mau thir & cac
néng do6 vao dia 96 giéng, thém 190 ul dung dich vi
khuan va ndm d3a duwgc hoat hda & trén, U & 37°C/16 -
24h. X ly két qua: gia tri MIC dwoc xac dinh tai giéng
c6 néng do6 chat thir thdp nhat &c ché hoan toan sy
phat trién cla vi sinh vat.

3. KET QUA
3.1. Két qua téng hop
(5)-2,4-diphenyl-4,5-dihydrooxazole 4a san
pham dang ldng, khéng mau, hiéu suat 86,5%. Phé
H NMR (400 MHz, CDC|3) 64,28 (dd, J = 8,2; 8,2 Hz;
1H), 4,80 (dd, J = 8,2; 10,1 Hz; 1H), 5,39 (dd, J = 8,2;
10,1 Hz; 1H), 7,27 - 7,55 (m; 8H); 8,03 - 8,08 (m, 2H).
(S)-2-(4-nitrophenyl)-4-phenyl-4,5-
dihydrooxazole 4b san pham dang rin, mau vang,
hiéu suat 82,3%. *H NMR (500 MHz, CDC|3) 64,37 (t;J
= 8,41 Hz; 1H), 4,88 (dd; J = 8,41 Hz; J = 10,32 Hz; 1H)
5.45 (dd, J = 8,41 Hz, J = 10,32 Hz, 1H), 7,28 - 7,38 (m,
5H), 8,23 (d, J = 8,68 Hz, 2H), 8,30 (d; J = 8,68 Hz; 2H).
(S)-2-(3-methoxyphenyl)-4-phenyl-4,5-
dihydrooxazole 4c san pham dang ran, mau trang,
hiéu sudt 89,1%. *H NMR (500 MHz, CDCI,) 6 3,85 (s,
3H); 4,27 (t; J = 8,41 Hz; 1H), 4,79 (dd; J = 8,41 Hz; J =
10,13 Hz; 1H), 5,38 (dd; J = 8,03 Hz; J = 9,94 Hz; 1H);
7,06 (dd; J = 2,68 Hz; J = 8,22 Hz; 1H); 7,25 - 7,37 (m,
6H); 7,58 (s, 1H); 7,62 (d; J = 7,64 Hz; 1H).
(S)-2-(3,5-dimethoxyphenyl)-4-phenyl-4,5-
dihydrooxazole 4d san pham dang ran, mau trang,
hiéu suat 91,0%. *H NMR (400 MHz, CDC|3) 63,83
(s, 6H); 4,27 (dd; J = 8,24; 1H); 4,79 (dd; J = 8,24, J
=10,22; 1H); 5,38 (dd; J = 8,24; J = 10,07; 1H); 6,61
(t; J = 2,35; 1H); 7,20 (d; J = 2,44, 2H); 7,28 - 7,41
(m, 5H).
(S)-4-phenyl-2-(3,4,5-trimethoxyphenyl)-4,5-
dihydrooxazole 4e sadn pham dang ran, mau trang,
hiéu suat 91,0%. 'H NMR (400 MHz, CDCl,) & 3,9 (s,
9H), 4,26 (t; J = 8,41 Hz; 1H); 4,78 (dd; J = 8,41 Hz, J =
10,32 Hz; 1H), 5,37 (dd; J = 8,03 Hz; J = 10,32 Hz; 1H),
7,26 - 7,33 (m, 2H), 7,33 - 7,38 (m, 5H).
(S)-4-phenyl-2-(2,3,4,5-tetrafluorophenyl)-4,5-
dihydrooxazole 4f sdn pham dang ran, mau trang,
hiéu suat 94,5%. 'H NMR (400 MHz, CDCI,) § 4,30 (t;
J =8,41 Hz; 1H); 4,82 (dd; J = 8,41 Hz; J = 10,13 Hz;
1H); 5,43 (dd; J = 8,41 Hz; J = 10,13 Hz; 1H), 7,26—
7,40 (m, SH).
(S)-4-isopropyl-2-(3,4,5-trimethoxyphenyl)-4,5-
dihydrooxazole 4g san pham dang ran, mau trang,
hiéu suat 92%. 'H NMR (400 MHz, CDCI3) 6 0,93 (d;
J=6,71; 3H), 5 1,03 (d, J = 6,71, 3H), 1,88 (m, 1H),
3,88 (s, 3H), 3,91 (s, 6H), 4,13 (m, 2H), 4,40 (m, 1H),
7,21 (s, 1H).
(S)-4-(tert-butyl)-2-(3,4,5-trimethoxyphenyl)-
4,5-dihydrooxazole 4h sdn pham dang ran, mau
trang, hiéu suét 88%. *H NMR (500 MHz, CDC,) &
0,94 (s, 9H), 3,87 (s, 3H), 3,90 (s, 6H), 4,02 (dd; J =
7,26 Hz; J = 10,13 Hz; 1H), 4,23 (dd; J = 7,64 Hz, ) =
8,41 Hz, 1H), 4,32 (dd; J = 8.41 Hz, J = 9,94 Hz, 1H),
7,20 (s, 2H).
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(5)-2,4,5,5-tetraphenyl-4,5-dihydrooxazole D,
chat ran mau

vang, hiéu suat 85%.'H NMR (400 MHz, CDCI3) &
8,24 (d; ) = 7,26 Hz; 2H), 7,73 (t; ) = 8,41 Hz; 2H), 7,53
(t; ) = 7,26 Hz; 1H), 7,48 (t; ) = 7,26 Hz; 2H), 7,38 (t;
J =8,79 Hz; 2H), 7,32 (t; ) = 7,26 Hz; 1H), 6,90 - 7,04
(m, 10H), 6,13 (s, 1H).

(S5)-2-(3-nitrophenyl)-4,5,5-triphenyl-4,5-
dihydrooxazole D, |3 chét ran mau vang (hiéu suét
92%): 'H NMR (400 MHz, CDCL) § 9,03 (d; J = 1,91
Hz; 1H), 8,54 (d; ) = 7,64 Hz; 1H), 8,41 (d; J = 8,41 Hz;
1H), 7,68 - 7,73 (m, 3H), 7,44 (t; ) = 7,64 Hz; 2H), 7,36
(t;J=7,64Hz; 1H), 7,06 - 7,10 (m, 3H), 6,97 - 7,03 (m,
7H), 6,20 (s, 1H).

(S)-2-(3-methoxyphenyl)-4,5,5-triphenyl-4,5-
dihydrooxazole D, |3 chét ran mau vang (hiéu suat
94%): H NMR (500 MHz, CDCl,) § 7,83 (d; J = 7,64
Hz; 1H), 7,72 - 7,75 (m, 3H), 7,48 (t; J = 8,03 Hz; 3H),
7,33 (t; ) = 7,26 Hz; 1H), 6,97 - 7,14 (m, 11H), 6,13 (s,
1H), 3,88 (s, 3H).

(S)-5,5-dimethyl-2,4-diphenyl-4,5-
dihydrooxazole D, Ia chdt ran mau trang (hiéu sudt
95%): *H NMR (500 MHz, CDCL) 6 8,06 (d, J = 8,24
Hz, 2H), 7,40 - 7,52 (m, 3H), 7,23 - 7,35 (m, 5H), 5,04
(s, 1H), 1,65 (s, 3H), 0,94 (s, 3H).

3.2. Két qua thir hoat tinh sinh hoc:

V& hoat tinh chéng oxy héa:

Hoat tinh chdng oxi héa dwoc thyc hién bang
phuong phap quang phé véi thudc thir DPPH theo
co ché& dap tat goc tw do. Céc chat nghién clru cé tac
dung chdng oxy hda s& lam mat mau tim cla thuéc
thlr DPPH. Xac dinh sy thay d6i mau théng qua gia
tri d6 hap thu tai budc séng 517 nm. Gia tri IC,, cang

nhé thi hoat tinh chdng oxy hdéa clia mau nghién ciru
cang manh. Két qua thuc nghiém thu dwoc: véi mau
chirng duong (quecertin) IC, la 3,16 0,57 pg/ml, tuy
nhién vdi cdc mau thlr nghiém tr nong do 250 pg/
ml déu khéng 1am thay d6i mau thuéc thir. Do dé
khéng xac dinh duoc gia tri IC50 clia mau thir tai cac
nong do khao sét. K&t qua nay chirng té 12 mau thir
nghiém khong cé hoat tinh khang oxy hoa.

V& hogt tinh khdng khuén:

12 mau cac din chat oxazoline trén duoc dem
tién hanh khdo sat gia tri ndng d6 (rc ché t&i thiéu
(MIC) trén chung Bacillus pumilus ATCC 14884,
Staphylococcus aureus ATCC 6538 (thudéc gram
duong), Escherichia coli ATCC 8739 (thuéc gram dm)
bang phuong phap vi pha lodng trén dia 96 giéng
(v&i ndng dd cac din xuat gidm dan trong cac giéng
tlr 250; 125; 62,5; 32,125; 15,625; 7,8125 ug/ml).
Mau chirng khang sinh doxycycline véi nong d6 pha
loding tir 200 pg/ml (cic ndng dd trong giéng tir 20;
10; 5; 2,5; 1,25 pg/ml). K&t qua hoat tinh khang 3
dong khudn duwoc thé hién trén Bang 1. K&t qua cho
thay co 3 din chat thé hién tac dung khang khuan trén
2 dong vi khudén thi nghiém S.aureus va B.pumilus
véi gia tri MIC ndm trong khoang 31,25 - 125 pg/mL,
bao gém: D,, D,, va D,. Trong d¢, v&i hoat tinh khang
khuan S.aureus, din chat D, cho hoat tinh Ién nhat
V@i gid tri MIC thap nhét, trong khoang 31,25-62,5
ug/mL. Dan chat D, dat duoc gia tri MIC 62,5 pg/
mL. Png thoi, vdi hoat tinh khang B.pumilus cling
nhan thay rang, dan chat D, cho hoat tinh Ién nhat
vdi gid tri MIC thdp nhat lg 62,5 pug/mL. Ngoai ra,
cd 12 dan chat nay khéng thé hién hoat tinh khang
ching E.coli.

Bang 1. Gia tri MIC (pug/mL) clia cac dan xuat oxazoline

D, D, D, 4a-h,D, Doxycycline
Vi sinh vat Mmic MmiC Mmic Mmic Mmic
(ug/mI) (ug/mI) (ug/mI) (ug/mI) (ug/mI)
Gram duong
S. aureus ATCC 6538 125 31,25-62,5 62,5 NA 1,25
B. pumilus ATCC 14884 NA 62,5 125 NA 1,25
Gram am
E. coli ATCC 8739 NA NA NA NA 2,5

Vi NA: khéng thé hién hoat tinh trong khodng khao sat 250 (ug/ml) - 7,8125 (ug/ml)

4. BAN LUAN

4.1. Vé téng ho'p héa hoc

Theo quy trinh Hinh 1a-1b, tir cdc dan xuit cta
benzoyl! chloride ban dau, nghién ciru d3 tién hanh
téng hop dwoc cac dan xuat bat déi oxazoline 4a-h
théng qua céc phan &ng acyl hdéa, phan (ng halogen

héa va phan rng vong hda tao dan xuat 2-oxazoline.
Phuwong phéap nay cho hiéu sut cao, sdn pham thu
duogc dat d6 tinh khiét cao. Giai doan (1) la phan &ng
acyl hoa (S)-2-phenylglycinol véi tac nhan acyl hoa
manh |3 cac dan xuat clia benzoyl chloride. Dung méi
dugc sir dung 1a dichloromethane tién hanh phan
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rng & 0°C. Phadn &ng tién hanh & nhiét d6 thap giup
kiém soat duogc tdc d6 cla phan &ng khong xay ra
qué nhanh, giam kha nang tao san pham phuy, ting
hiéu suat cla qua trinh t8ng hop. Giai doan (Il) dwoc
thuc hién théng qua tac nhan halogen hdéa manh la
thionyl chloride (SOCI,) trong dung méi chloroform
& 0°C. Nhiét do thap giup kiém sodat dwoc téc d6 cla
phan rng va dong thoi giam sy bay hoi cta SOCI,.
Ngoai ra, vi thionyl chloride 13 mot hop chat dé bi
thuy phan dé& gy né va dn mon thiét bj bang thly
tinh do dé can loai hoan toan sau phan &ng. Giai
doan (Ill) Ia phdn &ng dong vong xay ra trong mdi
trwong kiem. Dung mdi MeOH duwoc sit dung thay
vi dichloromehtane nham ting su phan tan cla chat
phan &ng véi NaOH, tang hiéu suat cla qua trinh
phan tng.

Theo quy trinh Hinh 1c, Giai doan (I) tr A — B,
la phan &rng Grignard [9], tdc nhan nay phan &ng véi
axit cacboxylic tao phdn &rng cdng, tuy nhién cé su
khac biét vdi aldehyde va cetone 13 san pham cua
phan &ng cdng nay dugc hinh thanh sau 2 [an cong
hop cia mudi Grignard dé tao thanh B_, . Trong qua
trinh thue hién phan &ng Grignard can chu vy, cac tac
chat RMgX dé thuy phan tao tua, vi vay qua trinh 1ay
tac chat cho phan rng nén st dung bd xi lanh pitong
bang kim loai, cho tac chat vao binh phén Gng tir tr
nham ting hiéu suat phan ng. Giai doan (II) tir B,
— C,_, la phan (rng gitra acyl chloride va amin [10], c6
co ché gdm 2 budc. Giai doan nay tuvong d6i dé thuc

Ro

~3

O\\s

(@) \ I

: / \\ O
N R

1

a: R1=R2=Ph

b: Ry=4-CH3,Ph; R,=4-OCHj,Ph

hién, hiéu suat cao. Giai doan tw c,—>Db, la giai
doan déng mach vong. Giai doan nay s dung acid
manh dé& qud trinh chuyén hod san pham duwoc tot
hon, hon nita con cho ray phan tlr 4.0 A° trong sudt
qua trinh phan &ng dé€ hap phu hét lvgng nudc hinh
thanh. Muc dich cla cac yéu t& nay nham ting hiéu
suat phan rng.

Nhiéu din xuat oxazoline d3 duoc cong bo trwde
day thé hién nhiéu dic tinh sinh hoc va duoc &ng
dung trong linh vuc y dugc. Trong bai bao nay, nhém
nghién ctru téng hop lai 12 din xuét oxazoline [4,6]
va danh gia hoat tinh chéng oxy hod, hoat tinh khang
khudn cla ching véi muc dich tao mét téng quan
danh gid day dd cac déc tinh sinh hoc c6 thé cd nham
hy vong vé sau ching cé thé gép phan vao thu vién
trng dung trong linh virc y duoc.

4.2.Vé hoat tinh sinh hoc

V& hoat tinh chéng oxy héa

K&t qua thir hoat tinh chong oxy hda bang
phuong phap DPPH cla cdc dan xuat oxazole d3
t6ng hop duoc (4a-h, D) cho IC_ 16, cho thdy mau
thir khong thé hién dwoc hoat tinh chéng oxi hda.
Mt sé cdng bd cho thay cidc hop chat chira vong
oxazoline thé hién hoat tinh chéng oxi hod c6 lién két
v&i nhom sulfon hay cdc nhém hydroxyl nhu hinh 2
[11], tuy nhién (cac san pham nay (4a-g, D,,) khéng
chira ca hai nhédm trén va khoéng thé hién hoat tinh
khang khuan trong khodng khao sat cé thé phu hop
v3i cong bé nay.

CH,OH
N— 0o
N %
o

HO

OH

Hinh 2. Cic hop chat chira vong oxazoline cé hoat tinh chéng oxi hod

Danh gia hoat tinh chdng oxy hod clia cac dan xuat
oxazoline d3 téng hop 1a yéu t8 khdng thé thiéu trong
muc dich danh gid hoat tinh sinh hoc nhdm cé mét
sy téng quan day du vé ching. Nhém nghién ctru van
dang ti€n hanh thém dénh gid cac hoat tinh sinh hoc
khac vi nhan thay céc tiém nang cla nhém oxazoline
nhu nhiéu nghién clru d3 céng bé trudce day.

V& hoat tinh khdng khuén

Trong s 12 din chat oxazoline thir nghiém (4a-h,
D, ), c6 3 dan chat thé hién tac dung khang khuén trén
2 dong vi khuén thd nghiém S.aureus va B.pumilus
v&i gid tri MIC nam trong khoang 31,25 - 125 pg/mL,

bao gom: D,, D,, va D,. Trong d¢, v&i hoat tinh khang
khuén S.aureus, dan chét D, cho hoat tinh I6n nhét
V@i gid tri MIC th3p nhat, trong khoang 31,25 - 62,5
ug/mL. Dan chat D, dat duoc gia tri MIC 62,5 pg/mL.
Dong thoi, véi hoat tinh khang B.pumilus cling nhan
thdy rang, dan chat D, cho hoat tinh I&n nhét voi
gia tri MIC thap nhat 13 62,5 pg/mL. Ngoai ra, ca 12
dan chat nay khdng thé hién hoat tinh khang ching
E.coli trong khodng khao sat. K&t qua nay cé thé phu
hop véi mot s& cong bd vé kha nang thé hién hoat
tinh khang khuin tét khi chira vong oxazoline nhw
Hinh 3 [12].
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Céc dan xuat diphenyloxazole thé hién hoat tinh khang khuan t6t:

N
/
O
H3C

\

OC,Han+1

Hinh 3. D3n xuat diphenyloxazole cé hoat tinh khang khuan t6t

Nghién clru d3 thanh cong trong viéc téng hop va
ddanh gid cac hoat tinh d6i véi cac dan xuat oxazoline.
Qua d6 cho thay viéc thém vao cadc nhdm phenyl vao
vi tri 5 d&i v&i nhdm oxazoline lam cai thién dang ké
cac hoat tinh sinh hoc. Ngoai ra, nhém 3-nitrophenyl
& Vi tri 2 chla nhédm oxazoline thé hién hoat tinh tot
hon so v&i nhdm 3-methoxyphenyl & cung vi tri. Mac
du k&t qua nghién cru chi mdi tim ra mét s6 chat c6
hoat tinh khang khuan va khéng cé hoat tinh chéng
oxy hod, tuy nhién, k&t quad nay ngoai viéc gdp phan
b6 sung nhidu théng tin cho co s& dit liéu vé nhitng
chat c6 hoat tinh khang khuan, chéng oxy hod. BPdng
thdi nhdm nghién ciru hy vong két qua nay cé thé gép
phan dinh hudng cho nhitng nghién ctu ti€p theo
trong twong lai. Ngoai ra, theo mét sé nghién ctru, cac
chat cé chira vong oxazoline con cé nhitng hoat tinh
sinh hoc khdc nhu khang viém, chéng khéi u, khang
virus Plasmodium falciparum gay bénh sét rét, ha s6t,
kich thich than kinh trung wong [13]... thi v&i cac dan
chat d3 téng hgp & trén, nhdm nghién clru sé tiép tuc
thir nghiém danh gia cac hoat tinh sinh hoc khac.

5. KET LUAN

Trong nghién ctru ndy, ching t6i d3 thiét 1ap quy
trinh t8ng hop va tinh ché 12 dan xuat cla oxazole
4a-h, D, c6 hiéu suat tong clia quy trinh qua nhiéu
giai doan dat 83,2 - 94,5%. San pham d3 duoc xac
nhan lai, khang dinh cau tric bang do phé *H NMR
va so sanh vdi két qud phd d3 chinh nhédm nghién
ctru cong bo trwde dé. Toan bd cac dan chat duoc
thi hoat tinh chéng oxy hod va hoat tinh khang
khuan. K&t qua cho thay 12 dan chat nay khong thé
hién hoat tinh chéng oxy hod, va cling khéong thé
hién hoat tinh khang khuan E.coli trong khoang khao
sat, mot s6 dan chat thé hién hoat tinh khang khuan
S.qureus va B.pumilus, trong d6 din chat D, thé
hién hoat tinh khang S.aureus vé&i gia tri MIC trong
khoang 31,25 - 62,5 ug/mL va hoat tinh khang khuan
B.pumilus v&i gia tri MIC thdp nhat 1a 62,5 pg/mL.

L&i cdm on: Chang toi trdn trong cam on su tai
trg cta Trwdng Pai hoc Y - Duoc, Pai hoc Hué cho dé
tai ma s6 9/23 dé thuc hién nghién ctru nay.
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