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Tom tit

Céc dan xuat amino cta benzimidazole va benzoxazole dugc tao thanh qua phan g ngung
tu giira o-phenylendiamine (hodc o-aminophenol) véi cac dan xuat amino ciia benzoic acid,
sir dung polyphosphoric axit két hop voi mot lugng POCIz (Phosphoryl chloride) nhim

giam thoi gian, ting hiéu sut phan tng. CAu tric cta cac hop chit tong hop dwoc x4c nhan

qua phd hong ngoai kha kién IR, ph6 khdi lugng GC-MS va phd cong huong tir hat nhan

1H, ¥C-NMR.
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1. Pat van dé

Céc dan xuét benzimidazole va benzoxazole c6 hoat tinh sinh
hoc cao, ¢6 tiém ning sir dung trong diéu ché thudc. Nhidu
cong trinh nghién ctru trén thé di cong bd cac hoat tinh sinh
hoc ctia dan xuét benzimidazole va benzoxazole nhu khang
nam, khang khuén, chdng lai té bao ung thu[1-2]. Hon nita,
cac din xuét ciia benzimidazole va benzoxazole déu c6 tinh
chit phat quang, c6 thé img dung trong nhiéu linh vuc khac
nhau nhu y hoc, sinh hoc, photo[3-7].

Trong s6 cac hudng nghién ciru hién nay, phuong phap tong
hop dén xuét ctia benzimidazole va benzoxazole phd bién
nhét 1a phuong phéap ngung tu giita o-phenylendiamine (hodc
o-aminophenol) véi cac din xudt amino cua benzoic acid.
Nhom tac gia Ying-Hung So nam 1997[8], di tién hanh
nghién ctru qué trinh téng hop dan xuét ciia benzimidazole
va benzoxazole chi st dung polyphosphoric axit. Nhung
nhuoc diém cua phan tng nay 1a cin nhiét do cao, thoi gian
phéan tng kéo dai... Phuong phap nay con dugc st dung cho
dén ngay nay

Trong khi d6 nhom tic gia Simonian nim 1996[9] da tién
hanh phan tng diéu ché din xudt benzimidazole va
benzoxazole trong diéu kién chi sir dung POCl3 (Phosphoryl
chloride). Tuy nhién ti 1¢ giita chat ban dau: xuc tac POCls
16, thoi gian phan tmg dai va hiéu sut phan tng khong cao.
Vi vay, muc dich ctia nghién ctru nay 1a tim ra phuong phéap
tong hop dan xuit ciia benzimidazole va benzoxazole moi,
khic phuc nhugc diém ciia cic phuong phap ngung tu trudc
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d6 nhu giam thoi gian phan tmg, tang hiéu suit bang cach st
dung hon hop PPA va xuc tac POCls.

2. Thyc nghiém

2.1 Vat lidu va thiét b

Kiém tra két thic phan Gmg va d sach cua chét thu duoc
bang séc ki ban mong, st dung ban nhém Sorbfil PTLC-P-A
va may do UV Silufol UV-254. Phd H va C duoc do trén
may cOong hudng tir hat nhan Bruker AC-300 va Bruker
Avante IIT 400. Nhiét d6 nong chay dugc do trén may MP50
(Mettler Toledo). Phd FT-IR dugc do trén may Spectrum BX
II nén KBr. Phd kha kiém duoc do trén may Specord 250A
spectrometer. Phd GC-MS dugc do trén may Agilent 7890A
GC va detector Agilent 5975C.

2.2 Téng hop

Tong hop cdc dan xudt amino ciia benzimidazole va
benzoxazole: Hon hop 0.01 mol o-phenyldiamino (hoic o-
aminophenol), 0.01 mol aminobenzoic axit, 2g
polyphosphoric axit (PPA), 3ml POCIs, dun trong bé dau &
nhiét do 80-90°C trong thadi gian 30 phuat. Sau d6 nang nhiét
d6 1én 100-105°C va giir trong thoi gian 1,5 gio. Sau khi ha
nhiét do dua vé nhiét do phong, thi tach chét béng cach cho
100ml nudc vao hdn hop chét phan tmg, thu dugc két tia,
loc két tua, rira b?mg NayCOg3, sau d6 rira béng DMF.

Céac dan xuit amino cua benzimidazole va benzoxazole duoc
téng hop theo so dd 1
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COOH

R4\©[NH2 Ry PPA POCI, R4\©[N\
+ 0,
- R, 3 100-105°C X

R, Ri

X=0 (1-6)
4:R1=R3=R4=H; R2=NH,
5:R1=R2=R3=H; R4=NH2
6:R2=R3=R4=H; R1=NH2

X=NH
1:R1=R3=Ré4=H; R2=NH,
2:R1=R2=R4=H; R3=NH,,
3:R2=R3=R4=H; R1=NH,
So dd 1. So dd tong hop din xudt amino cua benzimidazole va
benzoxazole
4-(1H-benzo[d]imidazol-2-yl)aniline (1) : Nhiét d0 nong chay
160-162°C. Hiéu suit phan tmg 89%. FTIR (KBr) cm? 3336
(NH2) 1605 (C=N) GC-MS (25,492 min.) [M*] m/z=209 (100%),
187(6,9), 118(13), 104(14), 91(9,4), 78(5,6), 63(7,8). NMR H,
DMCO-dg, 8, ppm.: 5,82 (s. 2H, NH2), 7.93-7.96 (d. 2H, J= 7.8
Hz), 7.75-7.77 (d. 2H, J= 6 Hz), 7.09-7.12 (m. 2H), 6.61-6.64 (d.
2H, J= 8.4 Hz), 7.17 (s.1H, NH).. NMR 3C, DMCO-ds, 8, ppm.:
165.49, 152.35, 151.34, 141.35, 129.52, 126.87, 124.5, 121.88 ,
119.96, 112.6
3-(1H-benzo[d]imidazol-2-yl)aniline (2) : Nhiét do nong chay
154-156°C. Hiéu suit phan g 78%. FTIR (KBr) cm™ 3249 (NH2)
1540 (C=N) GC-MS (25,126 min.) [M*] m/z=209 (100%),
182(21), 164(2), 143(4), 118(10), 91(9,4), 65(6) NMR *H, DMCO-
ds, 8, ppm.: 7.84-7.89 (t. 1H), 7.62-7.74 (m. 2H), 7.49-7.54 (m.
2H), 7.45 (s. 1H), 7.29-7.31 (d. 1H, J= 6 Hz), 6.68-6.71 (d. IHJ=9
Hz), 5.3-5.34 (m. 3H, NH2 ,NH). NMR 3C, DMCO-ds, &, ppm.:
166.5, 152, 149, 143.7, 130.6, 128.86, 121.45-121.8, 118.7, 115.57,
114, 111.9.
2-(1H-benzo[d]imidazol-2-yl)aniline (3) : Nhiét do nong chay
130-134°C. Hiéu suit phan tng 50%. FTIR (KBr) cm™ 3124 (NH2)
1507 (C=N) GC-MS (24,063 min.) [M*] m/z=209 (100%),
181(14,3), 143(5,4), 118(5), 104(10,7), 91(7,3), 78(4,5), 65(7,1)
NMR 'H, DMCO-ds, 8, ppm.: 8,62 (m. 1H, NH), 8,87 (m. 1H,
NH-khong lién két), 7,86 (d. 1H, J= 9 Hz), 7,57-7,64 (m. 2H), 7,50-
7,52 (t. 1H), 7,31-7,34 (t. 1H), 7,14-7,21(t. 2H), 6,83-6,86 (d. 1H,
J=9 Hz), 5,35 (s. 2H, NH2). NMR 3C, DMCO-ds, 8, ppm: 153,
147,143, 134, 131, 128 , 127, 121-123, 118, 115-116, 111.
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4- (benzo[d]oxazol -2-ylaniline (4) : Nhiét do nong chay 115-
117°C Hiéu sudt phan tng 80%. FTIR (KBr) cmt 3249 (NH2)
1540 (C=N) 1230 (C-O-C) GC-MS (25,126 min.) [M*] m/z=210
(100%), 181(11), 154(5,6), 118(11), 105(7,4), 91(11), 77(3), 63(13)
NMR !H, DMCO-ds, 8, ppm.: 7.85-7.87 (d. 2H J= 6 Hz), 7.50-
7.64 (m. 2H), 7.32-7.5 (m. 2H), 6.70-6.72 (d. 2H, J= 6 Hz), 6.02 (s.
2H, NHz). NMR ¥C, DMCO-ds, 8, ppm: 163.5, 152.4, 149.8,
141.9, 128.9, 124.3, 123.99, 118.65, 113.5, 112.6, 110.2.
3-(benzo[d]oxazol-2-yl)aniline (5) : Nhiét @6 nong chay 190-
192°C. Hiéu sudt phan tng 80%. FTIR (KBr) cm?t 3171 (NH2)
1684 (C=N) 1250 (C-O-C) GC-MS (22,033 min.) [M*] m/z=210
(100%), 183(10), 169(2), 154(4), 140(2), 118(10), 92(12), 77(2),
63(13) NMR 'H, DMCO-ds, 8, ppm.: 7.74-7.76 (d. 2H, J= 6 Hz),
7,38-7,44 (m. 3H), 7,32-7,35 (d. 1H, J= 9 Hz), 7,2-7,25 (t. 1H),
6,78-6,81 (d. 1H, J= 9 Hz), 5,5 (s. 2H, NH2). NMR 3C, DMCO-
ds, &, ppm.: 167, 150, 149.3, 141.5, 129.7, 126.7, 125.2, 124.7,
119.6,117.2, 1145, 111.9, 110.7.
2-(benzo[d]oxazol-2-yl)aniline (6): Nhiét do nong chay 150-
153°C. Hiéu suat phan tmg 50%. FTIR (KBr) cv! 3093 (NH2)
1684 (C=N) 1200 (C-O-C) GC-MS (21,287 min.) [M*] m/z=210
(100%), 181(26), 164(6), 118(7), 105(8), 91(10), 63(8) NMR H,
DMCO-ds, 6, ppm.: 7,91-7,93 (d. 2H, J= 6 Hz ), 7,75 (m. 1H),
7,56-7,58 (t. 1H), 7,49 (m. 1H), 7,40-7,42 (m. 2H), 6,89-6,92 (d.
1H, J= 9 Hz), 5,13 (s. 2H, NHz2). NMR *3C, DMCO-ds, 8, ppm.:
163, 152, 148 , 142, 133-135, 125-128, 121, 116, 110, 106.

3. Két qua va thao luan

Theo so db 1, quy trinh téng hop cac dan xuit amino cia
benzimidazole va benzoxazole sir dung phuwong phép ngung
tu, trong PPA, va sir dung chét xuc tic POClz. Nhu di néu ¢
trén, khi phan tng ngung tu chi st dung PPA [8], thi nhugc
diém cta phan (mg nay 1a nhiét d6 phan Gmg cao dén 200°C,
thoi gian kéo dai dén 24 gio va can sir dung khi tro

(so dd 2).

eSO N

X=0, NH, S

Rs
PPA R4 N
T~
24h, 270°C X
Ri

inert atmosphere

So dd 2. So dd téng hop dan xuat amino cua benzimidazole va benzoxazole chi sir dung PPA

Hay d6i v6i phan g ngung tu chi sir dung POCl3 [9] thi phan tng ciing can nhiét do cao 180°C, thoi gian kéo dai 18 gio va

ti 16 gitra chat ban du:POCI3 1a 1:50 (so d 3)
COOH

R, NH, R
.
XH Rs
Rz

X=0, NH, S

Rs3
POCI, Ra N
18h, 180°C X
S: POCI;=1: 50 R

So' dd 3. So d6 téng hop din xuit amino ctia benzimidazole va benzoxazole chi sir dung POCl3

Trong phan rng ngung tu mai, chung toi sir dung ca PPA va
POClIs, phan g da ¢6 nhiéu wu diém nhu thoi gian phan
(g nhanh khoang 3 gi, nhiét do thap tir 100-105°C, khéng
dung khi tro va ti 18 giita cht ban dau:POCl;s 1 1:1,5.

@ Dai hoc Nguyén Tat Thanh
g™,

NGUYENTAT THANH

Céu trac phan tir cac amino dugc ching minh bing phuong
phap phd khdi lwong GC-MS. Céac céu trac amino cua
benzimidazole va benzoxazole phén ra phan tur thoa man
theo ding 1y thuyét. Trude tién, chung danh mit mang vo
amino, tiép theo 12 manh v& — CO, va nhém —CN (so db 4).
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Céc manh v& con lai phy thudc vao dac di€m va vi tri cia nhom thé.

+
oy [
X
NH,

CoHy

——— C3H3"

So dd 4. So d6 phan rd phan tir amino cia benzimidazole va benzoxazole trong GC-MS

Chung t6i xac dinh cac thanh phan nguyén td ctia cac ion trén
co s ctia cac dinh dong vi. Theo 1y thuyét, néu ciu trac phan
tr ¢6 chira nito thi loai nguyén t6 1a M+1, néu céu tric chira
oxi thi loai nguyén t6 1a M+2. Trong cac dan xuat amino ciia
benzimidazole c6 chira 3 nguyén tir nito, thi theo nguyén tic,
loai nguyén t6 s& 1a M+3. Va trong cac din xuit amino ctia
benzoxazole c6 chtra 2 nguyén tir nito, va 1 nguyén tor oxi,
nén loai nguyén t6 s& 1a M+4. Khi phén tich c4u trac phan tir

Q QH
H
setllee:
N, H N’ H
H

coo
L,
NH;

cac dan xuat amino thu duoc, ching t6i nhan thiy tat ca cac
dan xuat déu thoa man 1y thuyét.

Dian xuét s6 3 va 6 ¢ hiéu suit phan tng thap, chung t6i dy
doan c6 thé 1a do sy hinh thanh lién két hidro ngi phan tir (so
d 5), hodc trong phén tir ciia dn xudt 3 c6 hidro di dong &
di vong imidazole , din dén d& dang sip xép lai va do d6 lam
phtc tap qua trinh thu dugc dang amino tinh khiét (so d 6)

Ej: ,iPPA)

So dd 5. Qua trinh hinh thanh lién két hidro noi phan tor

\

sy

®
H3N

CLr-O

So db 6. Hién twong sip xép lai hidro & d1 vong imidazole

Bén canh viéc phan tich phd khdi lwong GCMS, khi tién
hanh phan tich phd hdng ngoai, cic din xuit amino cia
benzimidazole va benzoxazole déu xuit hién pic hip phu
nam trong khoang 3100-3400cm™?, dic trung cho dao dong
héa tri ctia nhém -NH, pic hap phu nam trong khoang 1500-
1700cm™ dic trung cho dao dong hoa tri cta lién két C=N.
Thém vao d6, cac dan xuit amino cta benzoxazol c6 xuét
hién pic hap phu nam trong khoang 1200-1270cm™® dic trung
cho nhém C-O-C.

Khi phan tich phé H-NMR ciia cac dén xuit amino cua
benzimidazole va benzoxazole, déu théy xuét hién tin hiéu
cong huong nam trong khoang 5.0-6.0 ppm (dang miii don)
1a proton dic trung cho nhdm —NH,. Bén canh d6, ¢ cac dan
xudt amin cua benzimidazole, dir liéu phd *H-NMR ctia dan
xudt 1 con xuat hién tin hiéu cong hudng 7,17ppm (miii don),
ctia dan xudt 2: 5,3ppm (miii chap véi nhom -NH,), ctia dan

xut 3: 8,62 (mili chdp vdi cac proton ciia nhéom —CH cua
vong aren) la cac proton cia nhom NH cua vong imidazole.
Dit litu phé BC-NMR cua cic din xudt amino cua
benzimidazole va benzoxazole c6 tin hiéu cong huong nam
trong khoang 160-170ppm la cacbon déc trung cua cacbon &
vi tri 2 cua vong benzimidazole va benzoxazole , chung to
su hinh thanh vong benzimidazole va benzoxazole trong
phan ung ngung tu.

4. Két luan

Céc din xuit amino cua benzimidazole va benzoxazole da
dugc tong hop thanh cong bing phu’ong phap ngung tu, sir
dung PPA va xtc tic POCls. Hleu suét téng hop cao cung
v6i thoi gian phan tmg duge rat ngan, khong st dung khi tro,
ti 1& chit ban dau: xuc tac POClz = 1: 1,5 1a nhiing wu diém
nbi tréi cua phuong phap tong hop méi nay.
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Abstract The condensation reaction between o-phenylendiamine (or o-aminophenol) with amino-derivatives of benzoic acid,

u

sing polyphosphoric acid with POCI3 (Phosphoryl chloride), which allows reaction has high yield, short time reaction. The

structures of these compounds were identified by IR, GC-MS and *H, 3C-NMR spectra.
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