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Tom tat

Trwoc day, viéc téng hop céc 2-arylbenzoxazole can diéu kién axit manh, dun néng kéo dai & nhiét do cao
va mét luong déng ké chét xuc tac kim loai chuyén tiép dat tién/ddéc hai. Mot nhuwoc diém I6n cda viéc st
dung oxy lam chét oxy héa la nguy co né cta céc chat hitu co dé chéy. Hon ni¥a, do trang thai khi cda né,
viéc kiém soat chinh xéc lwong oxy duoc st dung trong phan tng la khéng thé thuc hién dwoc. Trong
nghién ctru nay, luu huynh (S8) duoc tim thdy nhuw mét chat oxy héa hiéu qua trong phan trng ngung tu oxy
héa giita 2-aminophenol véi benzaldehyd dé thu duoc cac 2-arylbenzoxazole. V6i sw c6 mét cda NazS lam
chét xuc téc va DMSO nhw mét chét phu gia, cac phén (ng cho higu suét tét chi trong mét buée & diéu kién
ém diu.

T khéa: Lwu huynh, NazS, 2-arylbenzoxazole, ngwng tu oxi héa.

Abstract

In previous studies, the synthesis of 2-arylbenzoxazole derivatives required strongly acidic conditions,
prolonged heating at high temperatures, and significant amounts of expensive/toxic transition metal
catalysts. A major drawback of using oxygen as an oxidant is the risk of the explosion of flammable organic
substrates. Moreover, due to its gaseous state, exact stoichiometric control of oxygen amounts used in the
reaction is not readily possible. Therefore, new methods of mellow conditions with eco-friendly agents are
targeted by our team. In this study, sulfur (S8) is found as an effective oxidizer in the oxidation reaction
condensation between 2-aminophenols with benzaldehydes to obtain different 2-arylbenzoxazole. In the
presence of NazS as catalysts and DMSO as an additive, the reactions give good yield in only one step in

mild condition.

Keywords: Sulfur, NazS, 2-arylbenzoxazole. oxidative condensation

1. Mé dau.

Nhan thom benzoxazole c6 trong nhiéu phan tir
c6 hoat tinh sinh hoc nhu calcimycin (dung trong
khang khuén) [1-4], chat khang khuan boaomycins A
dugc phan 1ap tir Actinomycete (Hinh 1). Cac nghién
clru trude day dé téng hop cac dan xuat cua thuong
bao gdm ngung tu 2-aminophenol véi axit cacboxylic
[3-4] hodc dan xuat [5-6] trong diéu kién khong oxy
hoéa hodc voi ancol [7-8], amin [9-10], ketone [11],
aldehydes [12-15], methylarenes [16] hodc cac hop
chat lién quan [17] v6i sy c6 mat cua chat oxy héa
hodc ¢ nhiét d¢ cao [18-19]. Tuy nhién, hau hét cac
phuong phap tong hop truyén théng déu can diéu kién
axit manh, nhi¢t d¢ cao va mot luong chit xtc tac
dang ké [14] (bao gdm ca chit xuc tac kim loai
chuyén tiép dit tién/doc hai) [5,7,13,15-16,18-21]
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cling nhu thudc thir va dung moi doc hai [3,4,
8,12,16]. Mac du qué trinh oxy hoéa st dung oxi
[12,15,20-21] 1a phd bién va than thién véi moi
truong. Tuy nhién, nhuoc diém 16n nhit trong
phuong phap sir dung oxi lam chét oxi hoa d& gay
chdy no, kho ap dung cho cac phan ing quy mé l6n
dic biét trong diéu kién phan (mg ap suit cao.

Dé giai quyét vin dé nay, viéc sir dung céac chat
oxy héa thay thé khac c6 thé tranh duoc cac nhugc
diém da néu & trén dé thuc hién mot cach co chon loc
mong doi, ddc biét 1a cho cac san pham quy mé 16n.

Trong céc nghién ctru cua ching t6i gan day,
viéc sir dung nguyén t6 luu huynh nhu mot chat oxi
héa ém diu da dat dugc nhitng Kkét qua dang quan tam
[22-27].
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Hinh 1. Cac hop chat benzoxazole tu nhién va tong hop

2. Thuc nghiém

Phd cong huéng tr hat nhan 1H-NMR
(500 MHz) va 13C-NMR (125 MHz) dugc do trén
may cong huong tir hat nhan Avance 500 (Bruker,
CHLB D). Phé IR duoc do trén may Impact 410-
Nicolet. Phé MS duoc do trén may SCIEX-X500R
QTOF LC/MS. Céc thiét bi trén 1a cta Vién Hoa hoc
— Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.1. Quy trinh chung

Hdn hgp 2-aminophenol 1 (1,0 mmol), aldehyde
(1,1 mmol), S (1,0 mmol, 32 mg), Na,S,5H,0)
(0,1 mmol, 17 mg) va DMSO (0,1 mL, 1,5 mmol)
dun nong 6 70°C trong 16 h. Két thiic phan Umg, san
pham thu dugc bang cach tinh ché véi cot sic ky
silica gel voi hé¢ dung moi n-Hexan:EtOAc (v:v)
(95:5).

2.2.1. Tong hop chat 2-phenylbenzoxazole (3aa).[12]

O
O~
N
(140 mg, 72%). 'H NMR (500 MHz, CDCl;) ¢ 8,29-

8,25 (m, 2H); 7,80-7,77 (m, 1H); 7,61-7,55 (m, 1H);
7,54-7,52 (m, 3H); 7,38-7,34 (m, 2H).

2.2.2. Tong hop 5-methyl-2-phenylbenzoxazole (3ab).

[12]
N Me
O~
O
(153 mg, 73%). "H NMR (500 MHz, CDCl3) 6 8,26-
8,24 (m, 2H); 7,57-7,56 (m, 1H); 7,54-7,51 (m, 3H);

7,46-7,45 (d, J = 8,2 Hz, 1H); 7,17-7,16 (dd, =82
1,1 Hz, 1H); 2,49 (s, 3H).

2.2.3. Téng hop 6-methyl-2-phenylbenzoxazole (3ac).
[12]

38

N
O~ 1L
0 Me
(188 mg, 90%). 'H NMR (500 MHz, CDCl;) & 8,26-
8,23 (m, 2H); 7,66-7,64 (d, J = 8,0 Hz, 1H); 7,54-7,51

(m, 3H); 7,40-7,39 (m, 1H); 7,19-7,17 (dd, J = 8.0,
0,8 Hz, 1H); 2,52 (s, 3H).

2.2.4. Tong hop 2-phenylbenzoxazol-6-amine (3ad).

[12]
N
O~
0 NH,

(151 mg, 72%). 'H NMR (500 MHz, CDCL) & 8,26-
8,24 (m, 2H); 7,71-7,69 (d, J = 8,4 Hz, 1H); 7,61-7,60
(d, J = 1,8 Hz, 1H); 7,57-7,53 (m, 3H); 7,37-7,34 (dd,
J=84, 1,8 Hz, 1H).

2.2.5. Téng hop 5-chloro-2-phenylbenzoxazole (3ae).

[12]
N Cl
O~
)
(176 mg, 77%). "H NMR (500 MHz, CDCl3) & 8,25-

8,24 (m, 2H); 7,76-7,75 (d, J = 2,0 Hz, 1H); 7,57-7,50
(m, 4H); 7,34-7,32 (dd, J = 8,6, 2,1 Hz, 1H).

3. Két qua va thio luin.

Ban diu, phin Ung giita benzadehyde la,
2-aminophenol 2a va Iuu huynh nguyén té duoc chon
lam phan tmg mau dé téi uu héa nhu dugce tém tat
trong Bang 1. Sy két hop giita DMSO va luu huynh
nguyén t6 da duoc chimg minh 1a mot tac nhan hoat
héa tuyét voi dé thuc hién mot loat phan ung khac
nhau trén lién két C-H [28]. Mic du day 14 phan tng
khong st dung dung méi, mot luong nhé DMSO
thém vao s& gop phan 1am cho sy khudy tron dé dang
hon. Thi nghiém mo hinh dugc thyc hién & 80 °C
trong truong hop khong c6 phu gia nao dan dén
khong c6 san pham du kién 3aa (muc 1).
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Béng 1. Khao sat cac diéu kién ciia phan mg cua la v6i 2a dé tao thanh 3aa

Sé thtr ty Phu gia Na,S.5H,0 (eq.) T (°C) Hiéu suét (%)

1 - 0,1 80 -
2 DMSO (1,5 eq) 0,1 80 69
3 DMSO (1,5 eq) 0,1 70 72
4 DMSO (1,5 eq) 0,1 90 67
5 DMSO (1,5 eq) 0,1 60 -
6 DMSO (3,0 eq) 0,1 70 62
7 DMSO (0,75 eq) 0,1 70 65
8 DMF (1,5 eq) 0,1 70 -
9 DMAc (1,5 eq) 0,1 70 -

o R Na,S.5H,0 5 <

CHO j@ + g DMSO % I A
T°C, 16h
[ j HN" N =

1a 2a-e 3aa-ae

- . ) R = H, m-Me, p-Me,

R= e MsuerMe. mi-CY; p?N19|2
2

Hinh 2. Téng hop céc 2-arylbenzoxazole tir din xuét ciia 2-Aminophenol va benzaldehyde

Tuy nhién, véi sy hién dién cia DMSO (0,1 mL,
1,5 dwong luong), cac chét ban dau da dugc tiéu thu
hoan toan, san phiam mong muén 3aa dugc tinh ché
dat hiéu sudt 69% (muyc 2). Kiém tra thém cac nhiét
d6 khac (muc 3-4) cho thay phan tmg dugc thyuc hién
t6t nhat & 70°C (muc 3). Mic du sy thay d6i vé sd
lugng DMSO khéng dan dén bat ky sy cai thién nao
(muc 6-7), vai tro quan trong cuia DMSO da dugc
ching minh rd rang khi cic chat phu gia khac nhu
DMF hodc N, N-dimethylacetamide (DMAc) (muc
8-9) khong thanh cong thuc déy su lién két oxy hoa.
Cubi cing, cac diéu kién phan mg tét nhit da dugc
chon nhu dwgc chi ra trong muc 3. Trong cac phan
tng da thyc hién, chung t6i nhan thiy riang phan tng
3ac véi nhom thé Me trong vong thom cho hiéu sut
cao nhat (90%). Didu nay dwoc giai thich do Me la
nhom cé hiéu tmg ddy electron, do d6 né lam ting
tinh nucleophil cuia nhém OH va lam cho phan ung
dién ra thuan lgi hon.

4. Két luan

Chung t6i da phat trién mot phuong phap moi
don gian va hiéu qua dé tong hop céc
2-arylbenzoxazole tir 2-aminophenol va aldehyde
bang cach st dung luu huynh nguyén t6 va hé xic tac
Na,S « SH,O/DMSO. Phuong phép ndy cta ching toi
da khic phuc dugc mot sd nhuge diém cia cac
nghién clru tru¢e d6 nhu chi thyce hién phan ng trong
mot bude, sir dung chat ban dau don gian, ré tién,

39

than thién v6i moi truong va thuc hién phan ung &
nhiét do thip 70°C so v&i cac phuong phap trude diy
thuong thyc hién ¢ nhiét d6 100°C dén 150°C. Nho
thyc hién phan Gng tai diéu kién ém dju hon nén cac
nghién ctru tiép theo, chiing t6i s& tién hanh tong hop
mot sb thudc c6 chira khung benzoxazole nhu
funoxaprofen, benoxaprofen dugc st dung nhu thude
khéang viém khong chura steroid.
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