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ABSTRACT

Benzimidazoles and their derivatives play an important role in medical
field with many pharmacological activitives such as antiinflamatory,
antimicrobial, antiviral, antidiabetic and anticancer activity. In this study,
four naphthalenyl-benzimidazole derivatives have been successfully
synthesized in good yield through a fivestep sequence starting from
2,5-dimethoxybenzaldehyde. The synthesis made use of the Stobbe
condensation followed by cyclization to afford the ethyl 4-acetoxy-5,8-
dimethoxy-2-naphthoate core. The ethyl ester moiety was then further
converted into the corresponding aldehyde which was then condensed with
o-phenylenediamine and o-nitroaniline derivatives under different conditions
to provide 2-naphthalyl-1H-benzimidazole derivatives. The structures of
these new compounds were fully confirmed by various spectroscopic methods
such as MS, IR, 'H-NMR and *C-NMR. Cytotoxicity evaluation of two
derivatives ~ named  5,8-dimethoxy-3-(5-methyl-1H-benzo[d]imidazol-2-
yl)naphthalene-1-ol (6a) and 3-(1H-benzo[d]imidazol-2-yl)-5,8-
dimethoxynaphthalen-1-ol (7a) showed that these two compounds possess
weak activity against Mouse skin B16 melanoma cell line.

TOM TAT

Benzimidazole va cdc dan xudt cia ching dong vai tré quan trong
trong linh vuc y hoc véi nhiéu hoat tinh dwoc Iy nhw khing viém, khing
khudn, khang virus, chong ddi thdo dwong va khding ung thw. Trong nghién
ciru ndy, bon dan xudt naphthalene-benzimidazole dd dwoc tong hop thinh
cong voi hiéu sudt tot qua nam buée bdt dau tir 2,5-dimethoxybenzaldehyde.
Phuong phdp tong hop sir dung phdn iimg ngung tu Stobbe, sau dé déng vong
tao khung suwon ethyl-4-acetoxy-5,8-dimethoxy-2-napthoate. Chuyén héa
nhém chirc ethyl ester thanh nhom aldehyde, sau d6 ngung tu véi cdc dén
xudt o-phenyldiamine va o-nitroaniline trong nhitng diéu kién khac nhau dé
tao thanh cdc dan xudt 2-naphthalyl-1H-benzimidazole twong img. Cdu triic
ciia cdc hop chat nay dwoe xdc nhgn day di bang mét sé6 phirong
phdp quang pho nhw phé MS, IR, 'H-NMR va C-NMR. Két qua dinh gid
déc tinh doi véi té bio ung thw cho thday hai dan xudt
5,8-dimethoxy-3-(5-methyl-1H-benzo[d]imidazol-2-yl)naphthalene-1-ol (6a)
va 3-(1H-benzo[d]imidazol-2-yl)-5,8-dimethoxynaphthalen-1-ol (7a) thé hién
déc tinh yéu doi véi dong té bao ung thw da dc tinh Mouse skin BI6
melanoma.

Trich dan: Phung Vin Binh, Lé Trong Hiéu, Nguyén Thi Ngoc Yén, Ngb Thi Cim Tuyét va Bui Thi Buu
Hug, 2017. Tong hop va danh gia doc tinh doi voi t€ bao cua mot so dan xuat naphthalenyl-
benzimidazole. Tap chi Khoa hoc Truong Pai hoc Can Tho. 53a: 108-117.
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1 GIOI THIEU

Nhéan benzimidazole 1a khung suon co ban cta
nhidu hop chit c6 hoat tinh sinh hoc, ddy con la
mot thanh phan cdu trac cia vitamin B12. Cac
cong trinh nghién ctru vé dan xuit benzimidazole
cho thay hop chét nay co tac dung khang viém,
khang khuan (Sharma et al, 2009), tri giun san
(Valdez-Padilla et al., 2009; Farahat et al., 2011),
khang ndm (Maxwell ef al., 1971), giam huyét ap,
chéng co giat (Chimirri ef al., 2001), khang ung
thu (Abdel, 2007; Chen et al, 2010).
Benzimidazole va cac din xuat ciia né co kha ning
twong tac vai DNA trong cac ranh nhd. Ngoai ra,
dic tinh vé dién tr va khong gian (pharmacophore)
cung véi cac nhom cé thude tinh hoa 1y trong ddng
(bioisostere) véi nucleotide ty nhién da chung
minh hoat tinh sinh hoc da dang cua
benzimidazole. Boi vi tAm quan trong cua dan xuét
benzimidazole, cac phuong phap dé tong hop
chung da tré thanh trong tdm nghién curu cua cac
nha héa hoc hitu co.

Co nhiéu phuong phap khic nhau dé tong hop
nén cau trac nhan benzimidazole nhu sy ngung tu
gitta hop chit  o-phenylenediamine  v&i
benzylamine (Nguyen et al., 2013; Gunaganti
Naresh et al., 2014; Khac Minh Huy Nguyen,
2015), voi aldehyde (Kiumars Bahrami et al.,
2006; Pham Canh Em va Bui Thi Biu Hué, 2015;
Hue Thi Buu Bui et al., 2016), vdi acid carboxylic
hay acid chloride (Rui Wang ef al., 2006; Harjyoti
Thakuria and Gopal Das, 2008; Shweta Sharma et
al., 2008). Tuy nhién, phuong phap di tir sy ngung
tu gitra cac dan xuat diamine v&i cac aldehyde su
dung tic nhan oxy hoa dé ghép vong tao dan xuét
benzimidazole cho théy su vu thé hon vé hiéu suét
cling nhu diéu kién phan tmg. Mot s tac nhan oxy
héa thuong dugc st dung nhu nitrobenzene,
benzofuroxan, MnO,, oxone, CuSO,, NaHSO;,
Na,S,0s, trong d6 NayS;0s 14 tdc nhan hiéu qua
nhat (Ellis et al., 2008). Ngoai ra, su khir/dong
vong in situ gilta o-nitroaniline véi aldehyde sur
dung tac nhan oxy hoa khir Na2S204 ciing duoc
biét 1a phuong phap hiéu qua dé tong hop khung N-
H benzimidazole (Yang et al., 2005; Shinichi Oda
etal.,2011).

Trong nghién ctu ndy, cic dan xudt 2-
naphthalyl-1H-benzimidazole dugc tong hop tir su
ngung tu giita cic dan xuét o-phenyldiamine va o-
nitroaniline véi  din  xudt  4-hydroxy-5,8-
dimethoxy-2-naphthaldehyde trong dung méi
DMSO véi sy hién dién cua cac tac nhan oxy hoa
nhu Na;$;0s va Na$:0s. Cac dan xuat 2-
naphthalyl-1 H-benzimidazole tong hop dugc s& 1a
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nhiing (g vién day tiém ning trong viéc nghién
ctru phat trién thudce khang ung thu.

2 THUC NGHIEM
2.1 Vit li¢u va thiét bi

Céc phd 'H-NMR, '*C-NMR va DEPT dugc do
bang méay cong huong tr hat nhan Bruker
Avance 500 NMR Spetrometer (d6 dich chuyén
hoa hoc ¢ duoc tinh theo ppm, hing sé twong tac J
tinh bang Hz) tai Vién Héa hoc - Vién Han Lam
Khoa hoc Viét Nam. Phé khdi luong MS dugc do
trén may 1100 series LC/MS/MS Trap Agilent.
Céc hoa chét, sic ky ban mong (ban nhom silica
gel 60 Fasq trang san d6 day 0,2 mm) va dung moi
sir dung c6 ngudn gbc tir Merck. Sic ky cot sir
dung silica gel c& 0,040-0,063 mm (Merck). Dung
mdi tetrahydrofuran (THF) dwoc chung cat lai va
trit trong erlene c6 chira hat hut am (molecular
sieve) va day kin bang septum. Thi nghiém danh
gi4 doc tinh ddi véi dong té bao ung thu Mouse
skin B16 melanoma dugc thuc hién tai Phong thi
nghiém Biomolecular Engineering, Kyoto Institute
of Technology (KIT, Nhat Ban).

2.2 Tong hop

Tong hop (E)-4-(2,5-dimethoxyphenyl)-3-
(ethoxycarbonyl)but-3-enoic acid (2a): Thém tur
tir dung dich gom 2,5-dimethoxybenzaldehyde (1a)
(1,66 g - 10 mmol) va diethyl succinate (3,48 g - 20
mmol) trong 20 mL -BuOH vio binh cau day tron
chua #BuOK (2,8 g - 50 mmol) trong 40 mL ¢
BuOH. Hén hop duoc khudy & nhiét d6 45 °C trong
mdi trudng khi N trong thoi gian 4 gio. Tién hanh
¢6 dudi dung moi & 45 °C dé dudi hoan toan dung
moi -BuOH. Acid héa hdn hop sau phan tng bang
dung dich CH;COOH 15 % (40 mL) dén pH = 5,
sau d6 chiét véi ethyl acetate (EtOAc) (3 x 30 mL).
Pha hitu co duoc rira nhiéu lan bang dung dich
NaCl bdo hoa, lam khan véi NaySOs, loc va co
dudi dung méi. San phdm thd dwogc tinh ché biang
sdc ky cot (silica gel, Hex : EtOAc = 3 : 1) thu
dugc chit rén két tinh mau tring (2,39 g, hiéu suit
81 %). Ry = 0,37 (Hex : EtOAc =1 : 2). 'H-NMR
(500 MHz, DMSO-ds, 6 ppm): 7,77 (s, 1H, =CH-);
6,95 - 7,01 (m,J=9,0 Hz, 2H, =CH-); 6,85 (d, J =
2,0 Hz, 1H, =CH-); 4,19 (q, J = 7,0 Hz, 2H, -
OCH»-); 3,75 (s, 3H, -OCH3); 3,69 (s, 3H, -
OCH3); 3,34 (s, 2H, -CH»-); 1,25 (t, J = 7,0 Hz,
3H, -CH;). BC-NMR (125 MHz, DMSO-ds, &
ppm): 1723 (>C=); 166.7 (>C=); 152,5 (>C=);
151,5 (>C=); 136,4 (=CH); 126,8 (>C=); 123,8
(>C=); 115,5 (=CH-); 114,8 (=CH-); 112,3 (=CH-
); 60,7 (-OCH-); 55,9 (-OCHs); 55,4 (-OCHa);
33,8 (-CHz-); 14,1 (-CH3).
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Tong hop ethyl-4-acetoxy-5,8-dimethoxy-2-
napthoate (3a): Khudy hdn hop gém (2a) (0,294 g
- 1 mmol), NaOAc (0,082 g - 1 mmol) va Ac,O
(0.8 mL - 8 mmol) trong moi treong khi N, & nhiét
d6 130°C trong 3 gio. Hon hop sau phan ung duoc
trung hoa bang dung dich NaHCOs bio hoa dén khi
ngimg sui bot khi CO,, chiét voi EtOAc (3 x 30
mL), tiép tuc rira dich chiét voi dung dich NaCl
bdo hoa, lam khan v&i NaySOs, loc va cd dudi dung
moi. San pham thd dugc tinh ché bang sic ky cot
(silica gel, Hex : EtOAc = 5 : 1) thu duoc tinh thé
mau tring (0,305 g, hiéu suit 96 %). Ry = 0,68
(Hex : EtOAc 1 : 2). 'H-NMR (500 MHz,
DMSO-ds, 5ppm): 8,70 (d, J = 1,5 Hz, 1H, =CH-);
7,57 (d, J = 1,5 Hz, 1H, =CH-); 7,07 (d, J = 8,5
Hz, 1H, =CH-); 7,02 (d, J = 8,5 Hz, 1H, =CH-);
4,37 (q, J = 7,0 Hz, 2H, -CH»-); 3,96 (s, 3H, -
OCH3); 3,85 (s, 3H, -OCH3); 2,33 (s, 3H, -CH3);
1,35 (t, J =7,0 Hz, 3H, -CH3). '*C-NMR (125
MHz, DMSO-ds, 6 ppm): 170,1 (>C=), 1654
(>C=); 150,0 (>C=); 148,8 (>C=); 147,0 (>C=);
127,3 (>C=); 127,1 (>C=); 1224 (=CH-); 121,6
(>C=); 119,2 (=CH-); 110,0 (=CH-); 106,5 (=CH-
); 61,6 (-OCHz-); 57,0 (OCHj3); 56,5 (-OCH3); 21,1
(-CH3); 14,6 (-CH3).

Téng hop 3-(hydroxymethyl)-5,8-
dimethoxynaphthalen-1-ol (4a): Khudy LiAlH,
(0,152 g - 4 mmol) trong 15 mL THF trong mot
binh cAu dung tich 100 mL trong méi truong khi
N & nhiét d6 -10 °C trong thoi gian 10 phat véi tde
d6 khudy 700 vong/phut. Sau d6, ding syrine thém
tir tor dung dich chira ethyl-acetoxy-5,8-dimethoxy-
2-napthalene (3a) (0,318 g - 1 mmol) trong 5 mL
THF vao hdn hop trén. Tiép tuc khudy hdn hop &
nhiét d6 -10 °C trong thoi gian 3 gi¢ trong moi
truong khi N». Sau phan ung, thém tr tir nude lanh
vao dén khi hét sii bot khi. Acid hoa hdn hop nay
bang dung dich HCI 1M dén pH = 1. Tién hanh
chiét v6i EtOAc (3 x 30 mL), rira lai nhiéu lan
bang nudc cat dén khi dich chiét trung tinh pH = 7,
tiép tuc rira v6i nude mudi bao hoa, lam khan voi
Na,SOs, loc va ¢6 dudi dung méi. San phdm thod
duge tinh ché bang sic ky cot (silica gel, Hex :
EtOAc =3 : 1) thu dugc tinh thé mau tring (0,182
g, hiéu suit 78 %). Ry= 0,44 (Hex : EtOAc =1 :
1). "H-NMR (500 MHz, DMSO-ds, & ppm): 9,44
(s, 1H, -OH); 7,55 (d, J= 1,0 Hz, =CH-); 6,78 (t, J
= 3,3 Hz, 3H, =CH-); 5,24 (t, J = 6,0 Hz, 1H, -
OH); 4,57 (d, J= 6,0 Hz, 2H, -CH>-); 3,97 (s, 3H, -
OCH3), 3,89 (s, 3H, -OCH3). '3C-NMR (125 MHz,
DMSO-ds, 6 ppm): 153,8 (>C=); 149,6 (>C=);
149,2 (>C=); 141,7 (>C=); 127,5 (>C=); 114,0
(>C=); 109,5 (=CH-); 109,3 (=CH-); 104,0 (=CH-
); 103,4 (=CH-); 62,9 (-CHz-); 56,3 (-OCHz); 55,6
(-OCHy).
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Tong hop  4-hydroxy-5,8-dimethoxy-2-
naphthaldehyde (5a): Hon hop gdm pyridinium
chlorochromate (PCC) (0,645 g - 3 mmol), celite
(0,839 g - 3,9 mmol) trong 15 mL CHCl, duogc
khudy trong méi truong khi N, ¢ nhiét do -20 °C
khoang 15 phiit voi toc do khudy 700 vong/phut.
Sau d6, dung syrine thém tir tir dung dich chira hop
chat
3-(hydroxymethyl)-5,8-dimethoxynaphthalen-1-ol
(4a) (0,234 g - 1 mmol) trong 5 mL CH,Cl, vao
hdn hop trén. Tiép tuc khudy hon hop trén & -20 °C
trong thoi gian 40 phat trong moi trudng khi N,
Sau phan tng, thém vao hdn hop Na,S,0; khan (10
mg). Tiép tuc khudy hdn hop thém 10 phut nita.
Loc bo chét ran va tién hanh chiét véi EtOAc (3 x
30 mL). Dich chiét hitu co duoc rira vai lan biang
dung dich NaCl bao hoa, lam khan v&i Na;SOs, loc
va ¢ dudi dung méi. San pham thé dwoc tinh ché
bang sic ky cot (silica gel, Hex : EtOAc = 4 : 1)
thu duoc tinh thé mau vang (0,09 g, hiéu suit 39
%). Ry = 0,63 (Hex : EtOAc =1 : 1). "H-NMR (500
MHz, DMSO-ds, 6 ppm): 10,05 (s, 1H, -CHO);
9,76 (s, 1H, -OH); 8,21 (d, /= 1,0 Hz, 1H, =CH-);
7,13 (d, J=1,5Hz, 1H, =CH-); 7,11 (d, /= 9,0 Hz,
1H, =CH-); 7,01 (d, J = 8,5 Hz, 1H, =CH-); 3,99
(s, 3H, -OCH3); 3,96 (s, 3H, -OCH3). *C-NMR
(125 MHz, DMSO-ds, 6 ppm): 193,0 (>C=); 155,0
(>C=); 150,1 (>C=); 149,5 (>C=); 134,6 (>C=);
126,9 (>C=); 119,1 (=CH-); 118,0 (>C=); 1084
(=CH-); 106,1 (=CH-); 105,8 (=CH-); 56,7 (-
OCHa); 55,9 (-OCHa).

Téng hop 5,8-dimethoxy-3-(5-methyl-1H-
benzo[d]imidazol-2-yl)naphthalene-1-o0l (6a):
Khudy hdn hop gdm (5a) (0,232 g - 1 mmol); 4-
methylbenzene-1,2-diamine (0,244 g - 2 mmol) va
Na,S,05 (0,380 g - 2 mmol) trong DMSO (2 mL)
trong mdi truong khi N, véi toec do khudy 700
vong/phut & 100 °C trong thoi gian 90 phut. Co
dudi dung mdi sau phan ung & 75 °C dé dudi hoan
toan dung mo6i DMSO. Hon hop thu dugc s& duoc
hoa tan trong nudc va chiét voi EtOAc (3 x 30
mL), rira bang nudc cit va sau cing rira v6i dung
dich NaCl bio hoa. Thu lay dich chiét hitu co, lam
khan bang Na,SO4, loc va c6 dudi dung méi thu
dugc san pham tho 1a chat léng mau vang nhat.
Tinh ché san pham tho bang sic ky cot (silica gel,
Hex : EtOAc = 4 : 1), thu dugc chét rin két tinh
mau trang (0,273 g, hiéu suat 82 %). Ry = 0,76
(EtOAc). IR Vimax (KBr)
cml: 3350; 2922; 2835; 1715; 1617; 1559; 1445;
1384; 1255; 1108; 1054; 800. MS (ESI) m/z 335,0
[M+H]". '"H-NMR (500 MHz, DMSO-ds, § ppm):
12,88 (s, 1H, -NH-); 12,84 (s, 1H,
-NH-); 9,64 (s, 2H, -OH); 8,42 (d, J = 2,5 Hz, 2H,
=CH-); 7,61 (s, 2H, =CH-); 7,54 (d, J = 8,0 Hz,
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1H, =CH-); 7,46 (s, 1H, =CH-); 7,40 (d, J = 8,0
Hz, 1H, =CH-); 7,31 (s, 1H, =CH-); 7,06 (d,
J =80 Hz, 1H, =CH-); 7,02 (d, J = 8,5 Hz, 1H,
=CH-); 6,93 (q, J = 8,5 Hz, 4H, =CH-); 4,01 (s,
3H, -OCH3); 3,98 (s, 3H, -OCH); 2,44 (s, 3H, -
CHs); 2,43 (s, 3H, -CH3). "C-NMR (125 MHz,
DMSO-ds, & ppm): 154,5 (>C=); 151,0 (>C=);
150,6 (>C=); 150,0 (>C=); 149,6 (>C=); 1442
(>C=); 1354 (>C=); 1332 (>C=); 1319 (>C=);
128,7 (>C=); 128,6 (>C=); 127,6 (>C=); 1233
(=CH-); 118,6 (=CH-); 1184 (=CH-); 1154
(>C=); 111,1 (=CH-); 110,9 (=CH-); 110,8 (=CH-
); 110,7 (=CH-); 108,4 (=CH-); 105,3 (=CH-);
105,0 (=CH-); 56,5 (-OCHs); 55,8 (-OCHz); 21,4
(-CHs); 21,3 (-CH).

Téng hop 3-(1H-benzo[d]imidazol-2-yl)-5,8-
dimethoxynaphthalen-1-ol (7a): Lan luot cho vao
binh cau 2 c6 day tron dung tich 10 mL hdn hop
gbm (5a) (0,232 g - 1 mmol), benzene-1,2-diamine
(0,216 g - 2 mmol) va Na,S,0s (0,380 g - 2 mmol).
Thém tiép vao khoang 2 mL dung mbéi DMSO va
khudy dén tan. Sau d6 khudy hdn hop phan tng ¢
nhiét d6 100 °C trong méi truong khi N, véi toc do
khuay 700 vong/phit. Sau thoi gian 90 phut, c6
dudi dung méi ¢ nhiét d6 75 °C dé loai bo hoan
toan dung méi phan ung. Tién hanh chiét voi
EtOAc (3 x 30 mL), 16p hiru co sau d6 lan luot
duogce rira véi nuée cat va dung dich NaCl bio hoa.
Dich chiét hitu co duoc gom lai, lam khan bﬁng
Na,SOs, loc va ¢ dudi dung méi thu dwoc san
phém tho 1a chat 1ong mau nau. Tinh ché san phim
tho bang sic ky cot (silica gel, Hex : EtOAc =3 :
1), thu dugc chit rin két tinh mau vang (0,252 g,
hiéu suit 79 %). R;= 0,61 (EtOAc). IR Vimax (KBr)
cml: 3380; 2927; 1711; 1615; 1542; 1414; 1255;
1147; 1081; 1052; 1013; 926; 748. MS (ESI) m/z
321,0 [M+H]". 'H-NMR (500 MHz, DMSO-ds, &
ppm): 13,02 (s, 1H, -NH-); 9,66 (s, |H, -OH); 8,47
(s, 1H, =CH-); 7,68 (d, J = 7,0 Hz, 1H, =CH-);
7,64 (s, 1H, =CH-); 7,54 (d, J = 7,0 Hz, 1H, =CH-
); 7,23 (d, J = 8,0 Hz, 2H, =CH-); 6,95 (q, J = 8,5
Hz, 2H, =CH-); 4,02 (s, 3H, -OCH3); 3,99 (s, 3H, -
OCHj;). BC-NMR (125 MHz, DMSO-ds, & ppm):
154,5 (>C=); 151,1 (>C=); 149,6 (>C=); 149,5
(>C=); 135,1 (>C=); 128,5 (>C=); 127,6 (>C=);
126,8 (>C=); 122,6 (=CH-); 121,7 (=CH); 118,9
(=CH-); 115,5 (>C=); 111,3 (=CH-); 110,9 (=CH-
); 108,4 (=CH-); 105,4 (=CH-); 105,0 (=CH-);
56,5 (-OCHz); 55,8 (-OCHa).

Téong hop 5,8-dimethoxy-3-(5-nitro-1H-
benzo[dllmldazol -2-yl)naphthalene- -1-o0l (8a):
Lan lugt cho vao binh céu 2 ¢6 day tron dung tich
10 mL hdn hop gdém cac chat (5a) (0,232 g - 1
mmol), 4-nitrobenzene-1,2-diamine (0,306 g - 2
mmol) va Na,S,0s (0,380 g - 2 mmol). Cho tiép
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vao khoang 2 mL dung méi DMSO va khudy cho
tan. Sau d6 khudy hdn hop ¢ nhi¢t d6 120 °C trong
moi truong khi N, véi toe do khuay 700 vong/phut.
Sau thoi gian 120 phut, ¢6 dudi dung moi dé loai
bo hoan toan dung méi DMSO trong qua trinh thyce
hién phan tng. Tién hanh chiét véi EtOAc (3 x 30
mL), 16p hitu co 14n lugt duoc rira voi nude cat va
dung dich NaCl bao hoa. Dich chiét hitu co duge
gom lai, 1am khan bang Na;SOs, loc va co dudi
dung méi thu duge san pham tho 1a chat long mau
nau. Tinh ché san phdm tho bang sic ky cot (silica
gel, Hex : EtOAc = 3 : 1), thu duoc chat ran két
tinh mau vang (0,277 g, hidu suat 76 %). R,= 0,41
(Hex : EtOAc =1 : 1). IR viay (KBr) cm™': 3333;
2937; 1613; 1580; 1484; 1338; 1254; 1083; 1026;
847; 739. MS (ESI) m/z 366,0 [M+H]". 'H-NMR
(500 MHz, DMSO-ds, 6 ppm): 13,70 (s, 1H, -NH-);
9,72 (s, 1H, -OH); 8,56 (s, 1H, =CH-); 8,50 (d, J =
1,0 Hz, 1H, =CH-); 8,36 (s, 1H, =CH-); 8,13 (s,
1H, =CH-); 7,85 (s, 1H, =CH-); 7,71 (d, J = 4,0
Hz, 1H, =CH-); 7,64 (d, J = 1,5 Hz, 1H, =CH-);
6,97 (d, J = 8,5 Hz, 2H, =CH-). *C-NMR (125
MHz, DMSO-ds, 6 ppm):. 154,7 (>C=); 149,77
(>C=); 149,5 (>C=); 127,5 (>C=); 127,2 (>C=);
118,3 (=CH-); 116,0 (>C=); 111,9 (=CH-); 111,8
(=CH-); 108,3 (=CH-); 106,1 (=CH-); 1053
(=CH-); 56,5 (-OCH3); 55,8 (-OCH3).

Téng hop 5,8-dimethoxy-3-(5-methoxy-1H-
benzo|[d]imidazol-2-yl)naphthalene-1-ol (9a):
Can hdén hop gdm (5a) (0,232 g - 1 mmol), 4-
methoxy-2-nitroaniline (0,336 g - 2 mmol) va
Na,S,04 (0,696 g - 4 mmol) vao binh cau 2 c¢b day
tron dung tich 10 mL. Cho thém vao hdn hop trén
khoang 2 mL DMSO va khudy dén tan. H3n hop
phan tng dugc gia nhiét trong thoi gian 3 gio o
nhiét d6 120 °C trong mdi trudng khi N, véi toc do
khudy 700 vong/phit. Sau d6, ¢6 quay dudi hoan
toan dung mo6i DMSO. Hon hop thu dugc s& duoc
chiét véi EtOAc (3 x 30 mL), 16p hiru co lan luot
duoc rira v6i nudce cat va dung dich NaCl bao hoa.
Dich chiét hiru co dugc gom lai, lam khan bang
Na;SO4, loc va co dudi dung moi thu dugc san
pham tho 1a chit 16ng mau vang nau. Tinh ché san
phim thé bang sédc ky cot (silica gel, Hex : EtOAc
=2: 1), thu dugc chat rin két tinh mau vang (0,325
g, hiéu suat 93 %). Ry = 0,31 (Hex:EtOAc = 1:1).
IR Vmax (KBr)
cml: 3345; 2940; 1618; 1580; 1485; 1265; 1158;
1085; 1026; 819. MS (ESI) m/z 351,0 [M+H]". 'H-
NMR (500 MHz, DMSO-ds, 6 ppm): 9,64 (s, 1H, -
OH); 8,40 (d, J = 1,5 Hz, 1H, =CH-); 7,58 (d, J =
1,5 Hz, 1H, =CH-); 7,50 (s, 1H, =CH-); 7,09 (s,
1H, =CH-); 6,93 (q, J = 8,5 Hz, 2H, =CH-); 6,84
(dd, 1H, =CH-); 4,00 (s, 3H, -OCH3); 3,97 (s, 3H, -
OCH;); 3,81 (s, 3H, -OCH3).
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Dénh gia dc tinh dbi véi té bao ung thw céch so sanh do hap thu & giéng thir nghiém voi do
Mouse skin B16 melanoma: Dong € bao Mouse hﬁg thu ¢ giéng doi chimg. Thi nghiém dugc 1ap lai
skin B16 melanoma dugc nudéi cay trong moi 3 lan, két qua dugc bi€u dién bang gid tri trung

truong E-MEM chua 10 % FBS, 1 % streptomycin binh £ SD (Standard deviation).

va penicillin. T¢ bao dugc nudi cay trong dia 96 < P 2 <
giéng voi mat do 2.104 té bao/100 pL/giéng trong 3 KETQUA VA THAO LUAN
thoi gian 24 gio, 4 ¢ nhiét d6 37 °C va 5 % CO.. Phan Gng ngung tu Stobbe duoc biét co6 do
Sau d6 mau thir ndng d6 100 pg/mL duge thém chon loc 1ap thé cao, trong d6 san phim olefin tao
vao va 1 tiép 48 gid. Té bao sau khi xir 1y dugc rira thanh wu tién c6 céu hinh E (Hans Stobbe, 1899).
sach v6i PBS, thém 10 uL WST-8 va 100 uL mdi Phan mg ngung tu Stobbe ddi véi cac aldehyde

trudng roi  tiép tuc trong 2 gid. Sau do tién hanh thom tiép theo do 1a sy ghép vong dugc biét nhu 1a
do mat d6 quang ¢ bude song 450 nm. Déi chimg mdt phuong phap hi¢u qua dé tong hop cac dan
am la 0,5 % DMSO (xem nhu ti 1é song 100 %). xuat naphthalene. Trong nghién clru nay, dan xuat
Thanh phan phén trim cta té bao sdng sot duoc trung gian 4-hydroxy-5,8-dimethoxy-2-
biéu thi cho doc tinh cua cac chat Khi dgc tinh naphthaldehyde (5a) da dugc tong hop thanh cong
cang cao thi sb lugng té bao sdng sot cang thap theo quy trinh duogc trinh bay trong So do 1.
Thanh phan phan trim doc tinh dugc xac dinh bang
OMe OMe OMe
X0 EtO,C CO,Et N COEt NaOAc, Ac,0 CO,Et
> >
-BuOK, -BuOH CO,H
OMe OMe OMe OAc (3a)
(1a) (2a)
1. LiAlH,
2.H'
OMe Me
OO X0 ‘PCC, CH,Cl, OO
OMe OH (52) OMe OH (4a)

So d6 1: Téng hop chit trung gian 4-hydroxy-5,8-dimethoxy-2-naphthaldehyde

136,4; 115,5; 114,8 va 112,3 ppm, 2 nhém -CHz-, 2

Xuat phat tor tic chat ban dau la 2,5- nhom -OCHs va 1 nhém -CH,

dimethoxybenzaldehyde (1a), phan Gtng ngung tu

Stobbe v6i diethyl succinate da dwgc thue hién San pham (2a) dwoc tiép tuc thuc hién phan
thanh cong bang cach st dung base manh la t- ung ghep vong st dung acetic anhydride (Ac20)
BuOK @é tao alkene (2a). Cau truc cua alkene (2a) lam tac nhén acyl hoa dé tao dan Xut trung gian

dugc xac nhén trén cac dir liéu phd 'H-NMR, 13C- (3a). Phan ung dat hiéu sudt rat cao (96 %). Phd
NMR va phé DEPT. Theo d6 cho thiy trong phd 'H-NMR cho thdy c¢6 su xuit hién cua 2 tin hidu
"H-NMR c6 tin hiéu cong hudng tai vi tri 7,77 ppm cong huong diac trung cua nhom ethyl ester (-
(miii don) la proton dic trung cua lién két doi COOCH,CH3) tai cac vi tri 4,37 va 1,35 ppm cé
>C=CH-, dong thoi xuat hién tin hiéu dang mii cung hang s ghép J = 7,0 Hz. Tin hiéu dic trung
bon tai vi tri 4,19 ppm (J = 7,0 Hz) va tin hi¢u cua proton nhom -OCH3 & cac vi tri 3,96 va 3,85
dang miii ba tai vi tri 1,25 ppm (J = 7,0 Hz) la ppm. Ngoai ra, con xuét hién 4 tin hiéu cong huéng
nhitng proton dic trung cua nhom ethyl ester (- o cac vi tri 8,70; 7,57; 7,07 va 7,02 ppm la nhiing
COOCH;CHj3) va khong con tin hiéu cdng hudng proton cta vong naphthalene. Phé 3C-NMR két
ctia nhém -CHO cho thay phan tmg di duge thuc hop véi DEPT cho thdy hop chat nay c6 tong cong
hién thanh coéng. Phd 3C-NMR két hop voi DEPT 17 carbon bao gém 8 carbon tir cp, 4 carbon nhom
cho théy sy hién dién cuta 15 carbon bao gém 6 =CH-, 1 nhém -CH;-, 2 nhém -OCHj3; va 2 nhém -
carbon tir cap, 4 carbon nhom =CH- & cac vi tri CHs. Cac két qua phd nghiém trén xac nhan san

pham thu dugc sau giai doan ghép vong chat (2a)
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chinh 1a sin pham trung gian (3a) mang khung
suon naphthalene.

Dé thu duoc aldehyde (5a), dau tién nhom ethyl
ester (-COOCH,CHj3) trong ciu tric cua cua san
pham (3a) duoc khir thanh nhém hydroxyl twong
ung. Phan ung st dung tac nhan khir 1a LiAlH, 6
nhiét d6 -10 °C trong dung méi THF. Cu triic cta
alcohol (4a) duoc xéac dinh dya vao dir liéu phd 'H-
NMR. Theo d6 nhan théy khong con sy hién dién
cta nhom ethyl ester (-
COOCH,CHj3) ma thay vao d6 1a su xuét hién tin
hi€u cong huong & vi tri 5,24 ppm (miii ba) 1a tin
hiéu dic trung ciia nhém -OH gin véi -CHa- va ¢6
1 tin hiéu & vi tri 9,44 ppm (miii don) la dac trung
ctia nhom -OH gén véi vong naphthalene; bén canh
d6 ciing xuat hién 2 tin hiéu mii don lan luot tai
cac vi tri 3,97 va 3,89 ppm la cac proton ctia nhom
-OCH3; dong thoi ¢ 4 tin hidu cong hudng & cac
vi tri 8,70; 7,57; 7,07 va 7,02 ppm la cac tin hi¢u
cua céc proton cta vong naphthalene.

Tiép theo, alcohol (4a) duwoc oxy hoa sir dung
tac nhan oxy héa la PCC. Phan tng dugc thuc hién
¢ nhiét d6 khoang -20°C. B4t celite dugc thém vao
hdn hop phan tmg dé giit mudi chromium, giup qua
trinh loc sau phan ng d& dang va tranh san pham
bi 14n cac mudi chromium, tir d6 gbp phan cai thién
hiéu qua phan tng. Cu trac san phém (5a) duoc
xac dinh dya vao phuong phéap phd 'H-NMR, BC-
NMR va phdé DEPT. Phé 'H-NMR cho thay tin

Tap 53, Phan 4 (2017): 108-117

hiéu cong huong cia nhom -CH,OH ¢ hop chét
(4a) da bién mat va thay vao dé 1a su xuét hién tin
hi€u cong hudng mdi cia nhém -CHO (miii don)
tai vi tri 10,05 ppm. Piéu nay cho thiy phan tng
oxy hoa alcohol bac 1 ¢ hop chit (4a) thanh nhom
aldehyde trong hop chat (5a) da dugc thuc hién
thanh cong. Cac tin hi¢u proton cua nhom -OCHj3
(mtiii don) xuat hién & cac vi tri 3,99 va 3,96 ppm;
bén canh do ciing c6 tin hi¢u proton cua -OH (vong
naphthalene) (miii don) tai vi tri 9,76 ppm; ngoai ra
con c6 tin hi¢u cdng hudng cla cac proton & vong
naphthalene lan luot tai cac vi tri 8,21; 7,13; 7,11
va 7,01 ppm. Phé 3C-NMR két hop v6i DEPT cho
théy su hién dién cua 13 carbon. Trong dd, tin hiéu
carbon cua nhom -CH,OH di mét, thay vao d6 1a
tin hiéu ctia nhom CHO tai vi tri 193,0 ppm. Dong
thoi con quan sat dugce 12 tin hi¢u cong huong dac
trung cho 12 carbon bao gdm 6 carbon tir cap tai
cac vi tri 155,0; 150,1; 149,5; 134,6; 126,9 va
118,0 ppm va 4 nhom =CH- lan luot & céc vi tri
119,1; 108,4; 106,1 va 105,8 ppm. Ngoai ra con co
2 tin hi€u cdng huong dac trung cho 2 carbon cua
nhom -OCH3 & cac vi tri 56,7 va 55,9 ppm. Két
hop céc dir liéu phd nghiém cho thiy dan xuét 4-
hydroxy-5,8-dimethoxy-2-naphthaldehyde (5a) da
duogc tong hop thanh cong thong qua phan tmg oxy
hoa. Dan xuit nay 1a mot tién chit quan trong cho
viéc thyc hién phan mg ghép vong tao cic dan
xuit benzimidazole tiép theo.

OMe HN Me
DO

(6a) 82%
OMe OH

NH,
C[ OMe HN@
— DO
> (7a) 79%
OMe Na,S,05
S OMe OH
OO © /@[NHZ
OMe OH O,N NH, :
(52) = OO 8a) 76%
Nazszos ( a) °
OMe OH
o T
Me
MeO NO,
Na,S,0, (a) 93%

OMe OH

So d6 2: Tong hop cac din xuit naphthalene-benzimidazole
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1H-benzimidazole trong diéu kién gia nhiét c6 dién

Véi tién chat aldehyde (5a) da dugc tong hop thi nhan thiy phan (g xay ra rit cham, lrong sin

thanh cong, dleu kién téng hop cac din xuét
benzimidazole tiép tuc duoc nghién ctru. Két qua
nghién ctru ban dau cho thdy, tac nhan oxy héa
CuSOy rit kém hiéu qua, dan xuit benzimidazole
(7a) dugc tao thanh véi hidu suat rat thap (khoang
10 %). Phan 16n tac chat aldehyde (5a) bi phan hiy
trong qua trinh phan tng. Tuy nhién, bang cach
ding tac nhan Na,S,0s thay cho CuSOs, san phim
(7a) thu dugc véi hidu suat kha cao (79 %). Chinh
vi thé ma NayS,05 dugc chon 1a tac nhan phan tng

phim tao thanh rét it. Nguyén nhan c6 thé 1a do hé
dung méi phan tng ndy c6 nhiét do soi thdp khong
phii hop cho phan tng. Chinh vi vay, mot s6 hé
dung moi khac dugc khao sat bao g6m DMF; H,0;

nhat. Ap dung céc diéu kién tong hop nay, bén dan

v6i higu sudt rat t6t (So do 2).

t5t nhit cho viéc tong hop cac dan xuat Co ché cua phan ung tong hop cac san phé”im
benzimidazole twong ty nhu (7a). Trong mot cong (6a), (7a) va (8a) hoan toan tqong ty nhau va déu
bo gan day (Pham Canh Em va Bui Thi Btru Hué, dien ra theo 2 budc. Bude dau tién la qué trinh

toluene : DMSO =2 : 1; DMSO va -BuOH. Két
qua cho thay dung méi DMSO cho hiéu suat tot

xuit benzimidazole di dugc tong hop thanh cong

2015), cac dan xudt 2-(1H-benzimidazol-2-yl)- phan tng gitra Na,S;0s va aldehyde (5a) dé tao ra

4Hquinolizin-4-one dugc tong hop thanh cong voi san phdm cong trung gian. Sau d6, dan xuit o-

hiéu suét kha t6t sir dung hé dung méi EtOH : H,O phenyldiamine phan tmg véi san pham cong dé tao

=9 : 1 trong diéu kién vi song. Ap dung diéu kién thanh dan xuét benzimidazole (So d6 3).
nay cho vi¢c tong hop cac dan xuat 2-naphthalyl-

OH OMe

OMe OMe  OH H OO
™
Na,S,0 N
OO ° = OO QoaNa RO
L 5
N N NH2® OMe

OMe OH OMe OH  H,N

H,N

_/R _/R

OMe HNTN\ / OMe HNT\ /
OO SN Oxidation N
B ——— H

(6a), (7a), (8a)

. OMe (?H OMe OH
So d6 3: Co ché phan wng s dung tac nhan oxy hoa Na»S:0s

) Tu co ,Ché trén co thé.Phém thay tinh hié‘f q‘}é Su ngung tu gitta o-nitroaniline va aldehyde sir
cua phan Umg ngung tu giita aldehyde (5a) va cac dung tic nhan Na;$,0s dugc biét cling 1a mot
diamine phu thu¢c nhiéu vao tinh than hach cua hai phuong phap hiéu qud trong téng hop khung
nhoém amine trén vong benzene. Néu grén vong benzimidazole (Pham Canh Em va Bui Thi Biwu
benzene c6 sy hién dién cla cdc nhom day dién tir Hué, 2015). Sir dung phuong phéap nay, din xuét
nhu 'QCH% 'OH’ —CH3,... S‘é lém’té‘ng tfnh thz:m benzimidazole (9a) da dugc tong hop thanh cong
hafh cua cac n}}om amine va do d6 lam'tang hg;:u v6i hiéu suat rat cao (93 %). Co ché cta phéan tng
sudt cua qua trinh ngung . ﬂNguqc lai, su hién tong hop (9a) dugc dé nghi nhu trong So do 4.
dién cua cc nhom rit dién tir nhu -CFs, -NO> - Theo d6, dau tién la phan (ing ngung ty giita nhom
CN»';' dan dén lam glam hoa’t cac nhom amine va amine v4i aldehyde tao ra chét trung gian imine
do d6 sy ngung tu dicn ra kho khan hon, san pham twong tmg. Tiép theo 1a sy khir nhém NO, boi
benzimidazole tao thanh s& c6 hiu suat kém hon. Na,S,0; tao thanh hydroxylamme Su ghép vong
}?léu Irlay‘ hOéri toan phu hQT; voi 1fét qué.th.u dugc xay ra tao chat trung gian va cudi cung 1a sy tich
tor qua trinh tong hgp ba dan xuat benzimidazole nudc tao ra san pham benzimidazole (9a).

(6a), (7a) va (8a) trong So dd 2.

Cau trac cia cac san pham benzimidazole dugc
xac nhan dya trén cac dir liéu phdo MS, FT-IR va
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NMR. Ph6 'H-NMR ciia 4 dan xuat 2-naphthalyl-
1H-benzimidazole (6a-9a) déu cho thdy su hién
dién cua proton nhoém -NH-, dic trung cua
benzimidazole & cac vi tri cong hudng 12,84;

NO,
2
OO N0 MeO NH,

P

Tap 53, Phan A (2017): 108-117

12,88; 13,02 va 13,70 ppm. Cac phé BC- -NMR,
DEPT va MS ciing gop phin x4c nhén cdu trac
chinh xé4c ctia 4 dan xut nay.

OH OMe

e

OH OMe

N2,S,0, MeO
OMe OH o
(5a)
OMe
o
omeon ¥ OMe OH

So d0 4: Co ché phin ng sir dung tic nhin oxy héa Na:S;04

Phd '3C-NMR cuia san phim (8a) khong du tin
hiéu carbon chimg to ¢6 su tring ldp céc tin hiéu.
Diéu nay ciing dugc ghi nhan trong nhiéu cong bd
vé tong hop dan xuat benzimidazole (Yi-Sheng Xu
et al., 2009; Vyankat et al., 2013). Ngoai ra, phd
3C-NMR ciia hop chét (6a) cho thdy co su hi¢n

OMe

HN Me
f

dién cua 27 carbon bao gdm 13 carbon tir cip, 10
carbon =CH-, 2 carbon -CH; va 2 carbon -OCHj.
DPic biét, co 6 cap tin hiéu carbon vong va 1 cadp tin
hiéu -CH3 gan nhu tring nhau cho thay ddy c6 thé
1a hai dang tautomer clia benzimidazole (Marco et
al., 2005) (Hinh 1).

OMe I}I @"f‘ e
[
N
SOA
OMe OH

Hinh 1: Hai dang tautomer ciia san phflm (6a)

Bang 1: Két qua thir nghiém ddc tinh t& bao

Hop chit Ti 18 song (%)
OMe HN fQMe
OO N 627435
(6a)
OMe OH
OMe HN ’Q
| [
N | N 709+5.2
o
(7a)

|
OMe OH
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Dua trén mot vai cong bd vé hoat tinh sinh hoc
cuia cac dan xuit benzimidazole, doc tinh dbi voi té
bao ung thu Mouse skin B16 melanoma dugc tién
hanh danh gi4 trén hai hop chét (6a) va (7a). Két
qua dugc thé hién trong Bang 1. Tir day cho thiy
hai hop chét (6a) va (7a) thé hién doc tinh yéu dbi
v6i dong té bao ung thu ac tinh (Mouse skin B16
melanoma). Nghién ctru theo hudng tong hop
nhiéu din xuidt méi mang khung két hop
naphthalene va benzimidazole ciing nhu danh gia
doc tinh ddi voi dong té bao ung thu khac nhu
dong té bao ung thu via MFC-7 dang tiép tuc duoc
thuc hién.

4 KET LUAN

T tac chét ban dau 2,5-
dimethoxybenzaldehyde, thong qua quy trinh tong
hop gém bdén budc, tién chat 4-hydroxy-5,8-
dimethoxy-2-naphthaldehyde (5a) dd dwoc tong
hop thanh cong véi hidu suat toan bd qua trinh dat
24 %. Bang viéc s dung cac tac nhan oxy hoa
Na,S,04 va Na»S,0s, bén dan xuat mang khung két
hop naphthalene va benzimidazole da dugc tong
hop thanh cong voi hidu suét rat tot. Két qua danh
gia hoat tinh sinh hoc cho thiy cac din xuat
benzimidazole mang khung swon naphthalene méi
nay thé hién doc tinh yéu dbi voi dong té bao ung
thu ac tinh (Mouse skin B16 melanoma).
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