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ABSTRACT

A one-step synthetic pathway of N-(3-morpholinopropyl)benzimidazole
has been developed including in situ reduction/cyclization of N-alkyl-o-
nitroanilines and aldehydes using Na>S>O4 as the reducing agent.
Based on this method, ten new N-(3-morpholinopropyl)benzimidazole
derivatives have been successfully synthesized in moderate to excellent
yields (42-91%). The structures of these new compounds were fully
confirmed by various spectroscopic methods such as MS, IR, 'H-NMR
and *C-NMR.

TOM TAT

Phirong phdp mét bude don gian gom s khit/dong vong in situ cdc N-
alkyl-o-nitroaniline va cdc aldehyde twong img tao ra dan xudt N-
alkylbenzimidazole sir dung tac nhdn oxy hoa la Na»S:0q4. Dua trén
phuong phdp nay, muoi dan xudt méi N-(3- morpholinopropyl)
benzimidazole da tong hop thanh céng véi hiéu sudt tir 42-91%. Cau
triic ctia cde dan xudt dwge xdc nhdn bang cdc phwong phdp phd
nghiém hién dai nhu MS, IR, 'H-NMR va 3C-NMR.

Trich dan: Lé Dic Anh, Phung Van Binh, Lé Trong Hiéu, Nguyén Quéc Chau Thanh va Bui Thi Buu Hué,
2017. Tong hop dan xuat N-(3-morpholinopropyl)benzimidazole. Tap chi Khoa hoc Truong Dai

hoc Can Tho. 49a: 84-92.

1 GIOI THIEU

Benzimidazole 1a hop chét di vong, mot thanh
phan cau triic cua vitamin B12. Benzimidazole da
va dang dugc nghién ciru nhiéu ké ca trong va
ngodi nudc. Nhiéu cong trinh nghién ctru dugc
cong bd cho thiy ciu trac benzimidazole thé hién
nhiéu hoat tinh sinh hoc nhu khang viém, khang
ném, khang oxi héa ciing nhu kha ning khang ung
thu (Geeta Yadav va Swastika Ganguly, 2014). Co
nhiéu phuong phap khac nhau dé téng hop ciu trac
benzimidazole nhu ngung tu giita hop chat o-
phenylenediamine vo&i benzylamine (Khac Minh
Huy Nguyen, 2015; Gunaganti et al., 2014; Thanh
Binh Nguyen et al., 2013), v6i aldehyde (Hue T. B.
Bui et al., 2015; Pham Canh Em va Bui Thi Btu
Hué, 2015; Siva Panda va Subhash Jain, 2011;
Xiangming et al., 2007; Kiumars et al., 2006), acid
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carboxylic hay acid chloride (Harjyoti Thakuria va
Gopal Das, 2008; Shweta Sharma et al., 2008; Rui
et al., 2006; Vishnu Tandon va Manoj Kumar,
2004). Cac phan tng nay sir dung nhiéu tic nhan
phan Gng khac nhau nhu I, CoCl,, CuSOs,
Na;S,0s, HoO»/HCIL. Ngoai ra, sy khir in situ/dong
vong gitta o-nitroaniline véi aldehyde sir dung tac
nhan khir Na,S,0; ciing duge biét 1a phuong phap
hiéu qua dé tong hop khung N-H benzimidazole
(Shinichi et al., 2011; D. Yang ef al., 2005). Tuy
nhién, chua c6 nhiéu cong trinh nghién ctru lién
quan dén viéc ap dung phuong phap niay dé tong
hop déan xuat N-alkyl benzimidazole.

Trong nghién ciru nay, cac din xuat N-(3-
morpholinopropyl)benzimidazole dugc tong hop
tr sy ngung tu gilta cic dan xudt N-3-
morpholinopropyl-o-nitroaniline va cac
arenecarbaldehyde st dung sodium hydrosulfite
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(Na,S,04) 1am tac nhan oxy hoa-khtr. Cac dan xuét va Pierre L. Beaulieu, 2012) d4 dwa ra hudng tong
N-(3-morpholinopropyl)benzimidazole téng hop hop N-alkylbenzimidazole tir sy ngung tu gitta V-
duoc sé 1a nhitng tng vién tiém ning trong nghién alkyl-o-nitroaniline cac aldehyde st dung oxone
clru phat trién thudc khang ung thur. lam tac nhan oxy hda cho giai doan ghép vong
2 KET QUA VA THAO LUAN (Hinh 1). Theo phuong phép ndy, can giai doan
riéng biét dé khir cac o-halogenonitrobenzene tao

Nam 2012, James va Pierre (James R. Gillard tac nhan N-alkyl-o-nitroaniline can thiét cho giai
doan ghép vong.
X Rs Rs R3
NH
R;NH, Pd(OH),/C NH - oxone N
R,CHO )Rs
R; NO, R; NO, R; NH, 2 Rj N
‘ NaQSZO4 ]
R,CHO

Hinh 1: Quy trinh téng hop cia Gillardand va huéng téng hop mot giai doan khir /déng vong in situ

Sodium hydrosulfite, Na,S,0, dugc biét dén benzimidazole da dugc téng hop thanh cong voi
nhu modt tac nhan vira dong vai tro oxi hoa vira hiéu suat khé tdt, trong d6 c6 2 dan xuét thé hién
doéng vai tro khir. Trong nghién ciru trude day, doc tinh d6i v6i té bao ung thu MCF-7 tdt twong
chung t6i da ap dung thanh cong phuong phap duong chit d6i chimg dwong Tamoxifen. Trong
ngung tu khi/dong vong in situ gitta o-nitroaniline nghién ciru nay, ching t6i tiép tuc ap dung phuwong

va cac aldehyde tuong ng st dung tac nhan oxy phap tong hop nay dé tong hop cac dan xudt N-
héa/khtr NaxS,04 (Pham Canh Em va Bui Thi Buu alkylbenzimidazole. Quy trinh tong hop duoc trinh
Hué, 2015; Hue Thi Buu Bui et al., 2015). Duya bay trong Hinh 2.

trén phuong phap ndy, mudi hai din xuit N-H

o
N_J
N (0] .
H,N N/\ H R,CHO (2equiv)
Cl N N
/@: 2 K/O . /@: ~ \) Na,S,0, (4 equiv) /©EN/>—R
> > 2
R; NO, t0 Ry NO, DMSO, 100°C, 2hrs ~ R; N
1A-C 3A-C 5A1-5
1A:R;=H 5C1-5
1B: R, =NH, 5D1-2
1C: R, = CF;
R,CHO =
o o H._O H._O H._O H._O
N H;CO H OCH; NO,
Ko, S
H;CO OCH; F
H H;CO  OH OH OCH;
1 2 3 4 5 6
Hinh 2: Quy trinh tﬁng hop N-(3-morpholinopropyl)benzimidazole
Céc tic chit N-alkyl-o-nitroaniline dwgc diéu ~ hoan toan phu hop véi ly thuyét boi cac nhom rit
ché bing phan tng thé than hach SxAr giita 3- dién tir ¢ vi tri ortho- hay para- so véi nhom xuat
morpholinopropylamine va céc o- s€ lam tang kha nang thé than hach SyAr cta dan
chloronitrobenzene twong tng. Phan (g dugc thuc Xuat arene.
hién k:hé de Eiéng trong diéu ki¢n khong dung moi. Phé 'H-NMR ctia hop chit 3A cho thdy c¢6 tin
Ba dan xuat N-3-morpholylpropyl-o-nitroaniline hiéu cong hudng tai vi tri 8.3 ppm 1a tin hiéu cila

3A-C dugc tong hQ’P thanh cong. Hiéu suét tot nhét proton ctia nhom NH; 4 tin hiéu cong hudng tai vi
(94%) dat dugc khi vong benzene mang nhém rit 1§05, (7.51-7.54), 7.06 va (6.65-6.68) ppm la céc
dién tor manh nhu NO, va rat kém trong truong hop tin hiéu cua céc proton clia vong benzene va cac tin
mang nhom day dién tr nhu NH; (3%). Diéu nay
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hiéu dic trung ciia nhanh N-morpholinopropyl xuét
hién tai cac vi tri 3.60, 3.39, 2.37 va (1.75-1.81)
ppm. Cac dit liéu nay cho thdy da téng hop thanh
cong din xudt N-morpholinopropyl-o-nitroaniline
3A. Tuong tu, cac dit liéu phd "H-NMR ciing xac
nhén su thé than hach vao nhan benzene di duoc
thuc hién thanh coéng tao thanh din xudt N-
morpholinopropyl-o-nitroaniline 3B va 3C tuong
tmg. Tuy nhién, do hiéu suit tong hgp dan xuat 3B

H O
N\/\/N\)
/@: + R,CHO
Rj NO,

3A,3C 1-6
(2 equiv)
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kém nén ching t6i khong st dung dan xuat nay
trong quy trinh tong hop ti€p theo.

Tir hai tac chit ban dau 12 3A va 3C vira tong
hop dugc, chung t6i tién hanh nghién ciu tim didu
kién 6t nhat dé tong hop khung benzimidazole tir
sy ngung tu gilta cac o-nitroaniline nay vdi cac
aldehyde twong Gng, st dung tac nhan oxy hoéa/khir
1 Na,S,0,. Két qua dugc trinh bay trong Bang 1.

o

N__J
Na,S,0, (4 equiv N

75,04 (4 equiv) /©[ pu

DMSO R N
100°C 5A1-5
2 hrs 5C1-5
5D1-2

Bang 1: Piéu kién téng hop din Xuét N-(3-morpholinopropyl)benzimidazole

str N-Alkylo- Aldehyde Sin phim Hi¢u suit
nitroaniline y
o
1 3A 1 N =~ O 48.2%
o
H N \ 7
5A1
o
//// i
OH 0
2 3A 2 QN’ 0 OCH; S1%
H N OCHj,
sa2 OCH;
O
////N\I/;
3 3A 3 N 82%
/@ / OH
H N
5A3 OCH;
(6]
////N\I/;
0
4 3A 4 @N 76%
Y, OCH;
H N
H,;CO
5A4
////N\//;O
0,
5 3A 5 78%
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Hop chit 5A1 c6 phé MS cho thay c6 su hién
dién cua peak ion phin t¢ m/Zz
[M+H]*= 389.0 suy ra khéi luong phan tir caa hop
chat 5A1 1a 388.0 phu hop voi cong thic
C23H24N40,. Phé 'H-NMR cho thiy ¢6 10 tin hiéu
cong hudng tai cac vi tri 9.17, 7.85, 7.59, 7.50,
7.44, (7.32-7.37), 7.19, (7.09-7.12) va 6.90 ppm la
tin hi¢u cua cac proton cua vong benzimidazole va
vong quinolizine, khong con tin hi¢u proton cua
nhém CHO, cho thdy phan tng dong vong
benzimidazole da thyc hién thanh cong. Cac dir
liéu phd '*C-NMR va phd DEPT ciing xac nhan su
tao thanh ciia san phdm mong mudn 5A1. Tuong
tu, cdu trac cac dan xuét benzimidazole 5A2-5 (tht
tu 1-5), 5C1-5 (thl'r tu 6-10) va 5D1-2 (thl'r tw 11-

0, -H,0
Rs
N\ R2
e
Rj NH

8
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12, Bang 1) déu duqc xac nhan dua trén cac dir liéu
pho nghiém bao gom MS, IR, 'H-NMR va 3C-
NMR.

Co ché cta phan tng tong hop benzimidazole
dugc dé nghi nhu trong Hinh 3. Theo d6, dau tién
la phan Ung ngung tu gita nhom amine voi
aldehyde tao ra chat trung gian iminium 4. Tiép
theo 1a sy khir nhém NO; bodi NayS,04 tao thanh
hydroxylamine 5. Sy ghép vong xay ra tao chat
trung gian 6 va cudi cung 1a sy tach nudc tao ra san
pham benzimidazole 7. San pham khir cia giai
doan khtr nhom NO, cling c6 thé 1a amine tu do
trong hop chat 8 tiép theo 1a su ghép vong va su
oxy hoa tao vong benzimidazole mong mudn.

ﬁm g
l

R3

Zeg

s

o-Z

Rj
N oxidation
R, ——» />_ Ry

Ry

Tz
N

Hinh 3: Co ché phan img déng vong benzimidazole

Nhu vay, su hién dién cia nhom R, co thé anh
hudng dén kha niang khtr cia nhom NO; ciing nhu
ban chit nhom R; c¢6 thé anh hudng tinh hiéu qua
cua phan Gng ghép vong cling nhu phan ing oxy
hoéa hay tach nudc tiép theo.

Tir két qua trong Bang 1 cho thay, nhin chung
treong hgp nhom R, 1a cac nhi vong thom (4-oxo-
4H-quinolizinyl hay naphthalenyl, tht tu 1, 2, 6 va
7) déu cho hiéu suat thap hon so v&i truong hop Ry
1a cac gbe aryl don gian. Diéu nay c6 thé giai thich
do chuéng ngai 1ap thé gy ra boi cac nhi vong
nay. Trong trudng hop R, 1a cac gdc aryl, su hién
dién ctia cac nhém thé nhu OH, OCH; hay F trén
vong benzene khong anh huéng nhiéu dén hiéu
sudt phan Gng. Tuy nhién, khi nhom thé 1a NO, thi
hau nhu khong c6 san pham dugc tao thanh. Piéu
nay c6 thé do c6 su tao lién két hydro noi phan tur
gitta nhom NO, véi nhom amine trong 9 hodc
nhém hydroxyl trong 6 lam cho qué trinh oxy hoa
9 hay tach nudc cua 6 gip kho khin. Cudi cing,
mac du sy hién dién cua nhém CF; gitp phan Gng
thé than hach tao N-morpholinopropyl-o-
nitroaniline thudn lgi hon (3C so v&i 3A) nhung
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hau nhu khong anh huong nhiéu dén giai doan tao
san pham benzimidazole.

Tir két qua nghién ciru nay cho thiy NayS,04
khong chi t6 ra hiéu qua trong viée xuc tién su
ngung tu gilra o-nitroaniline ma ca cac N-alkyl-o-
nitroaniline v&i cac aldehyde tao ra khung N-
alkylbenzimidazole véi cdu truc da dang. Cac dan
xuit benzimidazole nay hira hen mang nhimng hoat
tinh sinh hoc quy nhu khang khuan, khang nam va
dic biét 1a khang ung thu. Nghién ctru nhim danh
gia hoat tinh sinh hoc cua cic dan Xuét
benzimidazole téng hop dugc dang duoc tiép tuc
thuc hién va s& dugc cong bd trong thoi gian t6i.

3 THUC NGHIEM

Cac phd 'H-NMR, '3C-NMR, DEPT duoc do
bang may cong hudng tir hat nhan Bruker Avance
500 NMR Spetrometer (d6 dich chuyén hoa hoc &
dugc tinh theo ppm, hing sb tuong tac J tinh bang
Hz) tai Vién Hoéa hoc-Vién Han Lam Khoa hoc
Viét Nam. Phé khéi lugng MS duge do trén may
1100 series LC/MS/MS Trap Agilent. Cac hoa
chat, sac ky ban mong (ban nhom silica gel 60 Fas4
trang san do day 0.2 mm) c6 ngudn gdc tir Merck.
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Séc ky cot s dung silica gel ¢& 0.040-0.063 mm
(Merck). Dung moi c6 ngudn goc Viét Nam.

Phuong phdp chung téng hop cdc dan xudt N-
(3-morpholinopropyl)-2-nitroaniline: Cho hon hop
gébm 3-morpholinopropylamine (I mmol) va 1-
chloro-2-nitrobenzene (1 mmol) vao binh cau dung
tich 10 mL. Hon hop phan tmg dugc khudy trong
moi trueong khi N,, & 100°C trong 2 gid. Sau phan
tmg, hdn hop dugc chiét bang ethyl acetate
(EtOAc) (3 x 30 mL). Lép hitu co duoc rira lan
lugt voi nude (3 x 30 mL), dung dich NaCl bao
hoa (3 x 30 mL), lam khan bang Na,SO, va cd
dudi dung méi thu duoc san phim tho. Tinh ché
san pham tho bang sic ky cot silica gel st dung
dung mdi giai ly 13 EtOAc thu dugc san pham N-
(3-morpholinopropyl)-2-nitroaniline tuong ung.

N-(3-Morpholinopropyl)-2-nitrobenzenamine
(3A): chit 1ong mau cam, R, = 0.28 (EtOAc), hiéu
suat 41%. IR Vmax (KBr) cm': 3380, 3281, 3085,
2950, 2855, 2811, 1617, 1570, 1510, 1464, 1351,
1266, 1154, 1117, 1069, 743. "H-NMR (500 MHz,
DMSO) 68.34 (t, /=5 Hz, 1H, NH), 8.05 (dd, J =
2.5; 8.5 Hz, 1H, CH), 7.51-7.54 (m, 1H, CH), 7.06
(d, J = 8 Hz, 1H, CH), 6.65-6.68 (m, 1H, CH),
3.60 (t, J=4.5 Hz, 4H, OCH>), 3.39 (q, J = 6.2 Hz,
2H, CH,), 2.37 (q, J = 6.2 Hz, 6H, NCH»), 1.75-
1.81 (m, 2H, CHb).

N-1-(3-Morpholinopropyl)-2-nitrobenzene-1,4-
diamine (3B): chét long mau tim den, R, = 0.28
(EtOAc), hiéu suit 3%, 'H-NMR (500 MHz,
DMSO0) 67.99 (t,J=5.25 Hz, 1H, NH), 7.23 (d, J
=3 Hz, 1H, CH), 7.01 (dd, J = 3; 8.5 Hz, 1H, CH),
6.89 (d, J =9 Hz, 1H, CH), 3.59 (t, J = 4.75 Hz,
4H, OCH,), 3.31 (q, J = 6.3 Hz, 2H, CH>), 2.36 (t,
J=6.5Hz, 6H, NCH>), 1.75 (q, J= 6.5, 2H, CH2).

4-(Trifluoromethyl)-N-(3-morpholinopropyl)-2-
nitrobenzenamine (3C): chat long mau vang, R, =
0.15 (EtOAc), hiéu suit 94%. IR Vi (KBr) cm™ :
3376, 3259, 3096, 2952, 2860, 2814, 1635, 1573,
1535, 1438, 1267, 1238, 1154, 1115, 1078, 865,
816. 'H-NMR (500 MHz, DMSO) 68.71 (t,J=5.3
Hz, 1H, NH), 8.28 (d, /=1 Hz, 1H, CH), 7.75 (dd,
J=25;9 Hz, 1H, CH), 7.24 (d, J = 9 Hz, 1H,
CH), 3.59 (t, J=4.75 Hz, 4H, OCH>), 3.45 (q, J =
6.3 Hz, 2H, CH»), 2.37 (q, J = 6.5 Hz, 6H, NCH2),
1.75-1.81 (m, 2H, CHa).

Phuong phdp chung téng hop cdc dan xudt N-
(3-morpholinopropyl)benzimidazole: Cho hdn hop
gom  dan  xuat  N-(3-morpholinopropyl)-2-
nitroaniline (I mmol), aldehyde (2 mmol) va
Na,S,04 (4 mmol) vao binh cau dung tich 10 mL.
Thém dung méi DMSO (3 mL). Hon hop phan ng
duoc khudy trong méi trudng khi N, & 100°C trong
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2 gid. Sau phan ung, hdn hop dugc chiét bang
EtOAc (3 x 30 mL). Lép hitu co dugce rira 1an luot
voi nude (3 x 30 mL), dung dich NaCl bao hoa (3
x 30 mL), lam khan bang Na,SO4 va c¢6 dudi dung
mdi thu duoc san phdm thd. Tinh ché san phim tho
bang sic ky cot silica gel sir dung dung moi giai ly
1a EtOAc:Methanol = 9:1 thu dugc san pham N-(3-
morpholinopropyl)benzimidazole twong Gng.

8-(1-(3-Morpholinopropyl)-1H-

benzo[d]imidazol-2-yl)-4H-quinolizin-4-one
(5A1): chit rin mau xanh den, R, - 0.18
(EtOAc:Methanol = 9:1), hiéu suat 48%. MS (ESI)
m/z 389.0 [M+H]*. '"H-NMR (500 MHz, CDClL;) &
9.17 (d, J= 7.5 Hz, 1H, CH), 7.85 (dd, J = 2.5; 7
Hz, 1H, CH), 7.59 (d, J = 9.0 Hz, 1H, CH), 7.50
(dd, J=1.5; 7 Hz, 1H, CH), 7.44 (t, J = 8.75 Hz,
1H, CH), 7.32-7.37 (m, 2H, CH), 7.19 (s, 1H, CH),
7.09-7.12 (m, 1H, CH), 6.90 (d, J = 1.5 Hz, 1H,
CH), 4.51 (t, J=17, 25 Hz, 2H, NCH>), 3.60 (t, J =
4.5 Hz , 4H, OCH2), 2.32 (s, 4H, NCH>), 2.27 (t, J
= 6.75 Hz, 2H, NCH2), 2.00 (t, J =7, 2H, CH>).
BC-NMR (125 MHz, CDCl;) ¢ 158.1 (>C=0),
150.8 (>C=), 143.0 (>C=), 142.7 (>C=), 140.0
(>C=), 136.0 (>C=), 130.6 (-CH=), 127.5 (-CH=),
125.9 (-CH=), 123.6 (-CH=), 122.9 (-CH=), 120.4
(-CH=), 1159 (-CH=), 110.5 (-CH=), 107.6
(-CH=), 104.0 (-CH=), 66.7 (-OCH»-), 55.2 (>N-
CH»-), 53.5 (>N-CH»-), 42.8 (-CH>-N<), 26.5 (-
CH»-).

6,7,8-Trimethoxy-3-(1-(3-morpholinopropyl)-

1H-benzo[d]imidazol-2-yl)naphthalen-1-ol (5A2):
1a chit ran mau vang, Ry = 0.38 (EtOAc), hiéu suat
51%. IR vmax (KBr) cm': 3363, 2933, 2852, 1614,
1576, 1458, 1260, 1154, 1110, 789, 745. MS (ESI)
m/z 478.1 [M+H]*, MS (ESI) m/z 476.2 [M+H]~.
Mp: 220 — 222°C. 'H-NMR (500 MHz, DMSO) &
9.74 (s, 1H, OH), 7.66 (q, J = 6.3 Hz, 3H, CH),
7.29 (t, J=8 Hz, 2H, CH), 7.24 (t, /= 7.5 Hz, 1H,
CH), 7.02 (s, 1H, CH), 444 (t, J = 7 Hz, 2H,
NCH»), 3.99 (s, 3H, OCH3s), 3.92 (s, 3H, OCH3),
3.86 (s, 3H, OCH3), 3.36 (s, 4H, OCH2), 2.11 (t, J
=10.5 Hz, 6H, NCH2), 1.80 (t, /=7 Hz, 2H, CHa>).
BC-NMR (125 MHz, , DMSO) § 153.5 (>C=),
153.1 (>C=), 1529 (>C=), 1482 (>C=), 142.7
(>C=), 141.1 (>C=), 135.7 (>C=), 132.3 (>C=),
128.3 (>C=), 122.3 (-CH=), 121.9 (-CH=), 119.1
(-CH=), 118.7 (-CH=), 113.7 (>C=), 110.9 (-CH=),
108.4 (-CH=), 104.2 (-CH=), 65.9 (-OCH,-), 62.3
(-OCH3), 60.9 (-OCH3), 55.8 (-OCH3), 54.7 (>N-
CH»-), 53.0 (>N-CH»-), 42.1 (-CH>-N<), 27.7 (-
CH»-).

2-Methoxy-4-(1-(3-morpholinopropyl)-1H-
benzo[d]imidazol-2-yl)phenol (SA3): 1a chat ran
mau trang, Ry = (EtOAc), hi€u suat 81%. IR vmax
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(KBr) cm'; 2951, 2914, 2850, 1596, 1498, 1465,
1312, 1271, 1176, 1119, 1032. MS (ESI) m/z 368.1
[M+H]", MS (ESI) m/z 366.0 [M+H]". Mp: 240 —
242 °C. "H-NMR (500 MHz, CDCl3) 57.80 (q, J =
3 Hz, 1H, CH), 7.42 (q, J = 3 Hz, 1H, CH), 7.32
(d, J=1.5 Hz, 1H, CH), 7.27 — 7.32 (m, 2H, CH),
7.17 (dd, J = 1.5; 8 Hz, 1H, CH), 7.01 (d, J = 18
Hz, 1H, CH), 4.36 (t, /=7, 5 Hz, 2H, NCH>), 3.95
(s, 3H, OCH3), 3.63 (t, J = 4.25 Hz, 4H, OCHp),
2.29 (s, 4H, NCHa), 2.25 (t, J = 6.75 Hz, 2H,
NCH:), 1.89-1.95 (m, 2H, CHz). *C-NMR (125
MHz, CDCLy) § 153.7 (>C=), 147.3 (>C=), 147.0
(>C=), 143.0 (>C=), 135.8 (>C=), 122.6 (>C=),
122.5 (-CH=), 122.4 (-CH=), 122.2 (-CH=), 119.8
(-CH=), 1145 (-CH=), 1124 (-CH=), 110.0
(-CH=), 66.9 (-OCH,-), 56.2 (-OCH3), 55.4 (>N-
CH,-), 53.6 (>N-CH,-), 42.7 (-CH»-N<), 26.6 (-
CH,-).

2-(2,4-Dimethoxyphenyl)-1-(3-
morpholinopropyl)-1H-benzo[d]imidazole ~(5A4):
1a chét 16ng mau vang, R,=0.13 (EtOAc), hiéu suét
76%. IR Vmax (KBr) em': 3054, 2953, 2850, 2811,

1614, 1580, 1534, 1457, 1388, 1279, 1209, 1160,
1116, 1030, 833, 747. MS (ESI) m/z 382.1
[M+H]".. 'H-NMR (500 MHz, DMSO) 67.61 (d, J
=8 Hz, 1H, CH), 7.59 (d, J = 8 Hz, 1H, CH), 7.34
(d, J= 8.5 Hz, 1H, CH), 7.24 (t, J = 7.5; 7.5 Hz,
1H, CH), 7.19 (t, J=17.5; 7.5 Hz, 1H, CH), 6.75 (d,
J =2 Hz, 1H, CH), 6.68 (dd, J = 3:8.5 Hz, 1H,
CH), 4.07 (t, J=17,25 Hz, 2H, NCH>), 3.85 (s, 3H,
OCHz), 3.78 (s, 3H, OCH3), 3.41 (t, J = 4 Hz, 4H,
OCH,), 2.09 (q, J = 6.8 Hz, 6H, NCH2), 1.64-1.69
(m, 2H, CHz). '*C-NMR (125 MHz, DMSO) &
162.1 (>C=), 1583 (>C=), 1512 (>C=), 142.8
(>C=), 135.0 (>C=), 132.6 (-CH=), 121.9 (-CH=),
121.3 (-CH=), 118.9 (-CH=), 112.2 (>C=), 110.4
(-CH=), 105.4 (-CH=), 98.5 (-CH=), 66.1 (-OCH,-
), 55.6 (-OCHs), 55.5 (-OCH3), 54.7 (>N-CH»-) ,
52.9 (*N-CH>-), 41.5 (-CH»-N<), 25.7 (-CH»-).

2-(3-Fluorophenyl)-1-(3-morpholinopropyl)-
1H-benzo[d]imidazole (5A5): 1a chit rin mau luc
nhat, R, = 0.38 (EtOAc), hiéu suit 78%, MS (ESI)
m/z 340.0 [M+H]". 'H-NMR (500 MHz, CDCL;) &
7.81-7.84 (m, 1H, CH), 7.53 (d, J = 8 Hz, 1H,
CH), 7.44 — 7.51 (m, 3H, CH), 7.29-7.33 (m, 2H,
CH), 7.19-7.23 (m, 1H, CH), 4.38 (t, /=7, 25 Hz,
2H, NCH,), 3.61 (t, J = 4.75 Hz, 4H, OCH,), 2.28
(s, 4H, NCH»), 2.23 (t, J = 6.75 Hz, 2H, NCHb),
1.89-1.95 (m, 2H, CH2). 3C-NMR (125 MHz,
CDCl) 6 163.7 (161.7) (>C=), 152.2 (>C=), 143.0
(>C=), 135.7 (>C=), 132.8 (132.7) (>C=), 130.5
(130.4) (-CH=), 125.1 (125.0) (-CH=), 123.1
(-CH=), 122.6 (-CH=), 120.1 (-CH=), 116.8
(116.7) (-CH=), 116.5 (116.4) (-CH=), 110.2
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(-CH=), 66.8 (-OCH»-), 55.1 (>N-CH»-), 53.5 (>N-
CH,-), 42.6 (-CH,-N<), 26.4(-CH,).

8-(5-(Trifluoromethyl)-1-(3-

morpholinopropyl)-1H-benzo[d]imidazol-2-yl)-4H-
quinolizin-4-one (5C1): 1 chit l6ng mau vang, Ry
=0.15 (EtOAc:Me = 9:1 ), hiéu suét 42%. IR Viax
(KBr) cm!: 3440, 2923, 2854, 1731, 1656, 1628,
1569, 1505, 1456, 1331, 1260, 1116. MS (ESI) m/z
457.0 [M+H]". '"H-NMR (500 MHz, CDCl3) §9.20
(d, J=17.5 Hz, 1H, CH), 8.13 (s, 1H, CH), 7.62 (q,
J =173 Hz, 3H, CH), 7.49 (t, J = 7.75 Hz, 1H,
CH), 7.15 (q, J= 5.7 Hz, 2H, CH), 6.88 (d, /= 1.5
Hz, 1H, CH), 4.55 (t, J = 7, 25 Hz, 2H, NCH>),
3.65 (d, J=8 Hz, 4H, OCHa>), 2.40 (s, 4H, NCH3),
2.35 (s, 2H, NCH2), 2.04 (m, 2H, CHz). *C-NMR
(125 MHz, CDCl) ¢ 158.0 (>C=0), 152.8 (>C=),
1429 (>C=), 1424 (>C=), 139.3 (>C=), 1309
(-CH=), 127.6 (-CH=), 126.0 (-CH=), 120.5 (>C=),
118.2 (-CH=), 118.2 (-CH=), 116.2 (-CH=), 111.0
(-CH=), 107.4 (-CH=), 103.8 (-CH=), 120.5
(-CH=), 89.7 (>C=), 66.4 (-OCH>-), 55.0 (>*N-CH,-
), 53.4 (>N-CH3-), 44.0 (-CH,-N<), 26.3 (-CH>-).

3-(5-(Trifluoromethyl)-1-(3-

morpholinopropyl)-1H-benzo[d]imidazol-2-yl)-
6,7,8-trimethoxynaphthalen-1-ol (5C2): chat rin
mau ndu, Ry= 0.5 (EtOAc), hidu suit 71%. IR Viay
(KBr) eml: 3353, 2940, 2853, 2816, 1616, 1578,
1472, 1331, 1256, 1155, 1111, 1024, 919, 883,
868, 808. MS (ESI) m/z 546.1 [M+H]", MS (ESI)
m/z 5443 [M+H]. Mp: 78-80°C. 'H-NMR (500
MHz, CDCl;) ¢ 9.60 (s, 1H, OH), 8.10 (s, 1H,
CH), 7.61 (d, J = 1.5 Hz, 1H, CH), 7.55 (s, 2H,
CH), 7.03 (d, J = 1.5 Hz, 1H, CH), 7.00 (s, 1H,
CH), 4.48 (t, J=7.25 Hz, 2H, NCH>), 4.19 (s, 3H,
OCHa), 3.98 (d, J = 3 Hz, 6H, OCH3), 3.54 (t, J =
4.5 Hz, 4H, OCH>), 2.23 (t, J/ = 7 Hz, 6H, NCH2),
1.88-194 (m, 2H, CHa2). BC-NMR (125 MHz,
CDCl3) 6 150.8 (>C=), 149.5 (>C=), 148.9 (>C=),
143.4 (>C=), 137.8 (>C=), 136.1 (>C=), 133.1
(>C=), 127.6 (>C=), 123.6 (>C=), 120.0 (>C=),
114.8 (-CH=), 112.9 (-CH=), 108.6 (>C=), 105.7
(-CH=), 103.5 (-CH=), 99.2 (-CH=), 62.0 (-OCH,-
), 57.7 ((OCH3), 56.6 (-OCH3), 51.2 (-OCH3), 50.3
(>N-CHz»-), 48.7 (>N-CH,-), 38.1 (-CH,-N<), 21.6
(-CHy-).

4-(5-(Trifluoromethyl)-1-(3-

morpholinopropyl)-1H-benzo[d]imidazol-2-yl)-2-

methoxyphenol (5C3): chat ran mau trang, R, =
0.08 (EtOAc:Hex = 1:1), hiéu suat 91%. IR Viax
(KBr) cm!: 2952, 2826, 1621, 1599, 1534, 1485,
1429, 1328, 1277, 1227, 1152, 1112 , 1046, 853,
817. MS (ESI) m/z 436.1 [M+H]", MS (ESI) m/z
4341 [M+H]. Mp: 186-188°C. 'H-NMR (500
MHz, CDCls) ¢ 8.07 (s, 1H, CH), 7.51-7.55 (m,
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2H, CH), 7.31 (d, J =2 Hz, 1H, CH), 7.18 (dd, J =
2; 8.5 Hz, 1H, CH), 7.02 (d, J = 8 Hz, 1H, CH),
442 (t, J = 7, 25 Hz, 2H, NCH,), 3.95 (s, 3H,
OCH3), 3.65 (s, 4H, OCH:), 2.29 (g, J = 9.5 Hz,
6H, NCHz), 1.93 (t, J = 7, 2H, CHz). *C-NMR
(125 MHz, CDCl3) § 154.6 (>C=), 146.8 (146.2)
(>C=), 1413 (>C=), 136.7 (>C=), 1249 (>C=),
123.8 (>C=), 122.7 (>C=), 121.1 (-CH=), 120.6
(>C=), 118.4 (-CH=), 116.4 (116.3) (-CH=), 113.7
(-CH=), 111.3 (-CH=), 109.3 (-CH=), 65.6 (-
OCH,-), 55.1 (-OCH3), 54.2 (>N-CHa-), 52.4 (>N-
CH,-), 41.8 (-CH,-N<), 29.9 (-CH,-).

5-(Trifluoromethyl)-2-(2,4-dimethoxyphenyl)-1-
(3-morpholinopropyl)-1H-benzo[d]imidazole
(5C4): 1a chat rdn mau vang, R, = 0.35 (EtOAc),
hiéu sudt 82%. IR Vmax (KBr) cm': 2947, 2815,
1616, 1578, 1536, 1466, 1436, 1330, 1211, 1158,
1117, 1029, 880, 844, 803. MS (ESI) m/z 449.7
[M+H]". Mp: 112-114°C. 'H-NMR (500 MHz,
CDCl3) 68.06 (s, 1H, CH), 7.52 (s, 2H, CH), 7.41
(d, J = 8.5 Hz, 1H, CH), 7.26 (s, 1H, CH), 6.62
(dd, J=2; 8.5 Hz, 1H, CH), 6.58 (d, /= 8 Hz, 1H,
CH), 4.18 (t, /=1, 75 Hz, 2H, NCH>), 3.88 (s, 3H,
OCH3), 3.79 (s, 3H, OCH3), 3.59 (t, J = 4.5 Hz,
4H, OCH,), 2.23 (s, 4H, NCH»), 2.18 (q, J = 5.2
Hz, 2H, NCHy), 1.80 (t, J =7, 2H, CHz). 3*C-NMR
(125 MHz, CDCl;) J 162.8 (>C=), 158.6 (>C=),
153.8 (>C=), 142.7 (>C=), 1373 (>C=), 132.8
(-CH=), 126.0 (>C=), 124.5 (124.2, 123.9) (>C<),
119.2 (119.1) (-CH=), 117.5 (117.4) (-CH=), 112.0
(>C=), 110.2 (-CH=), 105.2 (-CH=), 98.8 (-CH=),
66.8 (-OCH-), 55.7 (-OCH3), 55.6 (-OCH3), 55.2
(>N-CH;-), 53.4 (>N-CH>-), 42.4 (-CH>-N<), 26.1
(-CHy-).

5-(Trifluoromethyl)-2-(3-fluorophenyl)-1-(3-
morpholinopropyl)-1H-benzo[d]imidazole ~ (5CS):
1a chit rin mau vang, Rf = 0.4 (EtOAc), hiéu suit
88%. IR Vmax (KBr) ecm!: 3066, 2957, 2859, 2807,
1615, 1589, 1436, 1331, 1264, 1224, 1151, 1113,
1049, 883, 860, 822, 786. MS (ESI) m/z 408.0
[M+H]". Mp: 120-122°C. 'H-NMR (500 MHz,
CDCl;) 6 8.09 (s, 1H, CH), 7.52 — 7.58 (m, 4H,
CH), 7.49 (q, J = 4.7 Hz, 1H, CH), 7.23-7.27 (m,
1H, CH), 4.43 (t, /=17, 25 Hz, 2H, NCH>), 3.61 (t,
J=4Hz,4H, OCH2), 2.28 (s, 4H, NCH2), 2.44 (t,
J =4.5 Hz, 2H, NCHz), 1.89-1.95 (m, 2H, CH>).
BC-NMR (125 MHz, CDCl;) J 163.7 (161.8)
(>C=), 154.1 (154.0) (>C=), 142.5 (>C=), 137.7
(>C=), 132.1 (132.0) (>C=), 130.7 (130.6) (-CH=),
125.1 (125.0) (-CH=), 125.9 (125.3, 124.8) (>C<),
123.7 (-CH=), 119.89 (119.86, 119.83) (-CH=),
117.89 (117.86, 117.83) (-CH=), 116.6 (116.4)
(-CH=), 110.7 (-CH=), 66.7 (-OCH»-), 55.0 (>N-
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CHy), 53.5 (>N-CHy-), 42.8 (-CH,-N<), 26.3 (-
CHy).

4 KET LUAN

Qua4 trinh mot bude bao gdm sy khir/ghép vong
in situ cac N-(3-morpholinopropyl)-o-nitroaniline
voi cac aldehyde trong sy hién hién clia NaxS,;04
thuc su 12 phuong phép hiéu qua trong tong hop
cac dan xuat N-alkylbenzimidazole. Theo phwong
phap nay muoi din xudt N-(3-morpholinopropyl)
benzimidazole mang cac nhom thé khac nhau trén
vong benzimidazole da dugc téng hop thanh cong
v6i hidu suat kha tot. Két qua nghién ctru nay bo
sung thém phuong phép tong hop cac dan xuit
benzimidazole vén dugc biét co nh1eu hoat tinh
sinh hoc quy va 1a nhing g vién tiém ning trong
nghién ctru phat trién thude.
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