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ABSTRACT

A new benzimidazolylnaphthalene derivative 3-(1H-benzo[d]imidazol-2-
vl)-6,7,8-trimethoxynaphthalen-1-ol has been successfully synthezised
from the starting material 3,4,5-trimethoxybenzaldehyde. The synthetic
process included 5 steps 1) Base induced Stobbe condenzation, 2)
Ac;0/NaOAc mediated cyclization to form naphthalene ring, 3) Reduction
of the ethyl ester moiety to_form primary alcohol 4) oxidized the alcohol by
PCC to give the coressponding aldehyde and 5) condenzation of the
formed aldehyde with 1,2-diaminebenzene to afford the desired product in
20.5% total yield. Results on bioactivity evaluation showed that compound
3-(1H-benzo[d]imidazol-2-yl)-6,7,8-trimethoxynaphthalen-1-ol was not
active against PEDV and HINI virus but possessed considerable
cytotoxicity against MCF-7 cell at the concentration of 3.48 + 0.52 ug/mL
which was comparable with tamoxifen (4 ug/mL).

TOM TAT

M¢t dan xudt benzimidazolylnaphthalene méi la 3-(1H-benzo[d]imidazol-
2-y1)-6,7,8-trimethoxynaphthalen-1-ol da dwoc tong hop thanh cong tir tic
chdt ban dau 3,4,5-trimethoxybenzaldehyde. Quda trinh tong hop trai qua 5
buoc: 1) Phan ung ngung tu Stobbe sw dung base manh potassium tert-
butylate, 2) Céng ghép vong tao khung naphthalene siv dung hon hop
Ac>0/NaOAc, 3) Khir nhom ethyl ester thanh alcol 4) Oxy hoa alcol tao
aldehyde tiwong ing va 5) Ngung tu voi 1,2-diaminebenzene tgo san pham
mong muon. Hiéu sudt tong cong cua ca qud trinh dat 20%. Hop chat 3-
(1H-benzo[d]imidazol-2-yl)-6,7,8-trimethoxynaphthalen-1-ol  dwoc tién
hanh khdo sat hoat tinh khang virus PEDV, virus cum HINI va doc tinh
V6i té bao ung thu MCF-7. Két qua cho thdy hop chdt nday khéng thé hién
hoat tinh khéng virus PEDV va HINI nhung cé djc tinh irc ché 50% té
bao ung thu MCF-7 ¢ nong dp 3.48 + 0.52 ug/mL va c6 hoat tinh twong
dwong voi doi chimg dwong tamoxifen (4 ug/mL).

1 GIOI THIEU

Céc hop chit co khung suon naphthalene chiém
mét vi tri quan trong trong linh vue hop chat tu
nhién va téng hop duoc vi co kha ning khang sinh,

khang ung thu, khang st rét, khang HIV ciing nhu
c6 hoat tinh khang oxy hoéa manh (K. Nagaraja et
al., 2006 va Y. B. Rokade et al., 2009). Mot sb
loai thudc co chira cu triic vong naphthalene di
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dugc thuwong mai héa nhu nafacillin, naftifine,
tolnaftate, terbinafine,... Miat khac, cac din xudt
benzimidazole ciing dugc biét co nhidu hoat tinh
sinh hoc nhu chong u nhot, giam huyét ap,
khang virus, khang nam, khang ung thu va chéng
di ung (Jayashankara et al., 2008; Valdez et al.,
2002 va Porcari et al., 1998). Chinh vi vay, viéc
tong hop cac dan xuit co ciu trac két hop khung
naphthalene va benzimidazole htra hen tao ra cAu
trac méi c6 tiém ning vé hoat tinh sinh hoc, dic
biét la kha nang khang ung thu. Bai bio nay
trinh bay két qua tong hop mot din xuit
benzimidazolylnaphthalene médi 1a  3-(1H-
benzoimidazol-2-yl)-6,7,8-trimethoxynaphthalen-
1-ol va khao sat hoat tinh khang virus cam HINI,
virus PEDV va doc tinh v6i té bao ung thu MCF-7
ctia dan xuét tong hop duoc.

2 THUC NGHIEM

Céc phé 'H-NMR, BC-NMR va ph6 DEPT
dugc do trén may cong huong tur hat nhan Bruker
Avance 500 NMR Spetrometer (46 dich chuyén
hoa hoc & duoc tinh theo ppm, hing sb twong tac J
tinh bﬁng Hz) tai Vién Hoa hoc - Vién Han Lam
Khoa hoc Viét Nam. Phé khéi luong MS dugc do
trén méay 1100 series LC/MS/MS Trap Agilent.
Céc hoa chit va dung méi str dung c6 ngudn gbc tir
Merck. Sic ky ban mong str dung ban nhom silica
gel 60 F254 trang san d6 day 0.2 mm (Merck). Sic
ky cot st dung silica gel c& hat 0.04-0.06mm
(Merck).

Téng hop (E)-3-(ethoxycarbonyl)-4-(3,4,5-
trimethoxyphenyl)but-3-enoic acid (2)

Thém tir tir hdn hop gébm hop chét 3.4,5-
trimethoxybenzaldehyde (1) (6.0 g - 30 mmol) va
diethyl succinate (10.6 g - 60 mmol) trong fert-
butyl alcohol, ~-BuOH (40 mL) vao binh cau 250
mL chira sdn hdn hop gdm potassium rert-butylate,
t-BuOK (8.4 g - 75 mmol) trong -BuOH (60 mL).
Khudy déu hdn hop véi tbe d6 700 vong/phut trong
moi trudng khi nitrogen & 40°C trong 5 gio. Hon
hop sau phan tng dugc acid hoa bang dung dich
CH;COOH 10%. Chiét san phdm bang dung moi
ethyl acetate, EtOAc (4x80 mL). L6p hitu co dugce
rira lai nhidu 1in bang nudc cit dén khi dich chiét
trung tinh, sau d6 rua véi dung dich NaCl bao hoa,
lam khan bang Na;SO4 khan, ¢6 dudi dung méi thu
duoc san phdm tho. Tinh ché san pham bang sic ky
¢t vai hé dung moéi giai ly 1a PE:EtOAc = 8:1, thu
dugc mot chat ran mau tring (7.88 g — 80.02%, R,
= 0.34, Hexane:EtOAc = 1:2). 'H-NMR (500
MHz, CDCls, 8 ppm): 7.86 (s, 1H, =CH-), 6.66 (s,
2H, =CH-), 431 (¢, 2H, J = 7.5 Hz,
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COOCH,CHj), 3.88 (s, 3H, -OCH3), 3.86 (s, 3H, -
OCH;), 3.84 (s, 3H, -OCHj;), 3.62 (s,
CH,-COOH), 136 (¢, 3H, J = 75 Hz
COOCH,CH3). 3C-NMR (125 MHz, CDCl;, &
ppm): 1759 (-COOH), 167.9 (-COO-), 153.3
(>C=), 142.7 (-CH=), 138.9 (>C=), 130.0 (>C=),
124.6 (=C<), 106.6 (-CH=), 61.6 (-COOCH,CH3),
60.9 (-OCH3), 56.2 (OCHj3), 34.1 (-CH,COOH),
14.2 (COOCH,CHj).

Téng hop ethyl 4-acetoxy-5,6,7-
trimethoxynaphthalene-2-carboxylate (3)

Hon hop gdm chat (2) (7.88 g - 24 mmol),
sodium acetate, NaOAc (1.968 g - 24 mmol) va
acetic anhydride, Ac;O (19.2 mL -192 mmol) dugc
khuay trong binh cau dung tich 100 mL ¢ 70°C, tbc
d6 khudy 700 vong/phat trong méi trudng khi
nitrogen trong 4 gio. Hon hop sau phan ung dugc
lam lanh, hoa tan trong EtOAc, thém dung dich
NaHCOs bdo hoa dén khi khong con sui bot khi.
Dich chiét EtOAc dugc rira nhiéu 1an véi nuée dén
khi moi truong trung tinh (pH = 7), lam khan bing
Na;SO4, ¢o dudi dung méi duge san pham tho. San
pham thé duoc tinh ché bang sic ki cot silica gel
hé dung moi PE:EtOAc = 9:1, thu dugc chét rin
két tinh mau tring (6.13g — 78.80%, R, = 0.56,
Hexane:EtOAc = 1:1). 'H-NMR (500 MHz,
CDCls, 6 ppm): 8.34 (d, 1H, J = 1.5 Hz, =CH-),
7.55 (d, 1H, J = 1.5 Hz, =CH-), 7.10 (s, 1H, =CH-
), 4.41 (¢, 2H, J = 7 Hz, COOCH,CH3), 3.98 (s,
3H, -OCH3), 3.97 (s, 3H, -OCH3), 3.93 (s, 3H,
-OCH3), 2.40 (s, 3H, -OCOCH3), 1.42 (¢, 3H, J =7
Hz, COOCH,CH3). *C-NMR (125 MHz, CDCl;, §
ppm): 169.9 (C=0), 165.9 (C=0), 153.6 (>C=),
147.6 (>C=), 145.7 (>C=), 144.5 (>C=), 131.9
(>C=), 127.9 (-CH=), 127.3 (>C=), 120.0 (>C=),
117.3 (-CH=), 104.8 (-CH=), 61.9 (-OCH3), 61.3 (-
OCH3), 612 (-CHy), 559 (-OCH3), 20.8 (-
COCH3), 14.3 (-CHs).

Téng hop 3-(hydroxymethyl)-6,7,8-
trimethoxynaphthalen-1-ol (4)

Cho 60 mL dung méi tetrahydrofuran, THF vao
binh cu dung tich 250 mL di siy kho va dugc day
kin bang septum c6 chira sin LiAIHs (3.99 g -
105.06 mmol). Khudy hdn hop trong méi trudng
khi nitrogen ¢ nhiét d6 phong véi tbec do 700
vong/phut khoang 15 phut. Sau do, cho thém vao
(timg giot) hdn hop chira chat (3) (6.13 g - 17.51
mmol) di dwoc hoa tan trong 40 mL THF. Tiép tuc
khuay hdn hop ¢ nhiét d6 phong trong 2 gio. Hon
hop sau phan tng duoc acid hoa bang dung dich
HCI IN, chiét san phim véi EtOAc (5%40 mL).
Lép hitu co duoc rira nhidu 1an bang nuée cat dén
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khi dich chiét trung tinh, ria lai béng dung dich
NaCl bio hoa, lam khan bang Na;SO, khan va cb
dudi dung méi thu dugc san pham thd. San pham
tho dugc 1am tinh khiét bang sic ky cot voi hé giai
ly PE:EtOAc = 7:1 thu dugc mot chit long dang
dau mau vang nhat (3.51 g —76.04%, R; = 0.36,
Hexane:EtOAc = 1:1). 'H-NMR (500 MHz,
CDCls, 6 ppm): 9.44 (s, 1H, OH), 7.15 (s, 1H,
-CH=), 6.87 (s, 1H, -CH=), 6.72 (s, 1H, -CH=),
4.71 (s, 2H, -CH,-OH), 4.12 (s, 3H, -OCH3), 3.94
(s, 3H, -OCH3), 3.93 (s, 3H, -OCH3). 3C-NMR
(125 MHz, CDCl3, & ppm): 154.0 (>C=), 153.0
(>C=), 148.1 (=C<), 140.0 (>C=), 139.6 (>C=),
132.6 (>C=), 115.3 (=CH-), 112.1 (>C=), 107.4
(-CH=), 103.5 (-CH=), 65.2 (-CH,OH), 62.2 (-
OCHa), 61.2 (-OCH3), 55.8 (-OCHs).

Téng hop 4-hydroxy-5,6,7-
trimethoxynaphthalene-2-carbaldehyde (5)

Khuay déu hén hop gdm PCC (5.85 g - 26.6
mmol) cung mot lugng silica gel twong ung trong
20 mL CH>Cly, 6 nhiét d¢ phong trong moéi truong
khi nitrogen véi toc d6 khudy 700 vong/phit. Sau
10 phut, thém tir tir vao hdn hop trén mot lugng
dung dich gdbm chit (4) (3.51 g - 13.3 mmol) trong
30 mL CH,Cl,. Tiép tuc khudy & nhiét d6 phong
dén 40 phut thi dimg phan tng. Hoa tan hdn hop
sau phan ung bang EtOAc, loc nhanh san phim
vao phéu chiét, tiép tuc chiét 1ay san phim nhiéu
lan v6i EtOAc (5%30 mL). Lop hiru co duge rua
nhiéu 1an véi nudc cét, sau cung ria lai voi NaCl
bdo hoa, lam khan bang Na,SO4 khan, c¢6 dudi
dung mdi, san phdm thé dwoc 1am tinh khiét bing
sdc ky cot voi hé giai ly 1a PE:EtOAC = 7:1 dugc
mot chat rin két tinh mau vang nhat (2.19 g —
62.47%, Ry = 0.76, Hex:EtOAc = 1:1). 'H-NMR
(500 MHz, CDCl; 6 ppm): 10.01 (s, 1H, -CHO),
9.57 (s, 1H, -OH), 7.70 (d, 1H, J = 1.5 Hz, -CH=),
7.18 (d, 1H, J = 1.5 Hz, -CH=), 7.09 (s, 1H,
-CH=), 4.16 (s, 3H, -OCH3), 4.00 (s, 3H, -OCH3),
3.99 (s, 3H, -OCH3). '3C-NMR (125 MHz, CDCl;,
d ppm): 192.0 (-CHO), 154.7 (>C=), 153.6
(=C<), 148.3 (>C=), 142.2 (>C=), 135.3 (>C=),
131.8 (>C=), 123.9 (-CH=), 116.3 (>C=), 105.2 (-
CH=), 105.1 (-CH=), 62.5 (-OCHz), 61.3 (-OCH3),
56.0 (-OCHyz).
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Téng hop 3-(1H-benzo[d]imidazol-2-yl)-
6,7,8-trimethoxynaphthalen-1-ol (6)

Hoa tan aldehyde (5) (0.262 g - 1 mmol) vao
ethanol, EtOH (2 mL) trong binh cdu 10 mL, cho
tr tr dung dich 1,2-phenylenediamine trong 2 mL
EtOH vao khudy déu véi téc do 600 vong/phit &
65°C trong moi truong khi nitrogen khoang 30
phut. Sau thoi gian nay cho thém mot lugng CuSO4
(0.08 g — 0.5 mmol). Hon hop duoc tiép tuc khudy
trong 90 phut. Hon hop sau phan tmg duoc chiét
bang EtOAc va co du01 dung moi thu dugc san
phim tho 14 mot chit rin mau nau. San phim tho
duogc lam tinh khiét bang sic ky cot v6i hé giai ly
PE:EtOAc = 4:1 thu dugc chit rin két tinh mau
trang (0.239 g-68.54%, t° = 254°C, Ry = 0.41,
Hexane:EtOAc = 1:1). HR-ESI-MS: m/z [M+H]" =
351.'H-NMR (500 MHz, DMSO, 8ppm): 12.90 (s,
1H, OH), 9.65 (s, 1H, NH), 8.07 (d, /= 1.5 Hz,
1H, CH), 7.66 (d, J =8 Hz, 1H, CH), 7.53 (d, J =
7.5 Hz, 1H, CH), 7.47 (d, J = 1.5 Hz, 1H, CH),
7.21-7.18 (m, 3H, CH), 4.01 (s, 3H, OCH3), 3.95
(s, 3H, OCH3), 3.87 (s, 3H, OCH3). 3C-NMR (125
MHz, DMSO, dppm): 153.7 (>C=), 153.2 (>C=),
1512 (>C=), 148.2 (>C=), 143.8 (>C=), 140.8
(>C=), 135.0 (>C=), 1324 (>C=), 128.0 (>C=),
122.5 (-CH=), 121.7 (-CH=), 118.8 (-CH=), 116.1
(-CH=), 113.8 (>C=), 111.3 (-CH=), 106.0
(-CH=), 104.1(-CH=), 62.3 (OCH3), 60.9 (OCH3),
55.8 (OCH3).

3 KET QUA VA THAO LUAN
3.1 Tbng hop 3-(1H-benzo[d]imidazol-2-yl)-
6,7,8-trimethoxynaphthalen-1-ol (6)

Dan xuit 3-(1H-benzo[d]imidazol-2-y1)-6,7,8-
trimethoxynaphthalen-1-ol (6) dwoc téng hop tir
tac chat ban dau la 3,4,5- -trimethoxybenzaldehyde
(1). Quy trinh tong hop gom 5 budc va duogc
tom tat trong So d6 1. Trong nghién ctru nay, giai
phap tong hop dugc chon Iya 1a xay dung
khung naphthalene mang nhém chic aldehyde
trude, tiép theo 1a su ngung tu giita nhom aldehyde
voi mot diaminebenzene thich hop tao khung
benzimidazole.
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So d6 1: Téng hep din xuit 3-benzoimidazolylnaphthalene

Mot trong nhitng phuong phép hiéu qua dé téng
hop vong naphthalene 1a st dung phan Gng ngung
tu Stobbe giira cac aldehyde hodc ketone thom vai
dialkyl succinate trong moi truong base tao san
phim alkene. C4u hinh E cua lién két d6i C=C tao
thuan loi cho viéc ghép vong tiép theo dudi tac
dong ctia hon hgp Ac,O va NaOAc (Elias et al.,
2002 va Andrew et al., 2008).

Xuét phat tr tac chit ban dau 1a 3.4,5-
trimethoxybenzaldehyde (1), phan ung ngung tu
Stobbe dwoc thyc hién st dung base manh la
potassium fert-butylate tao ra (F)-alkene (2) voi
hiéu sudt 1a 80.02%. Dir liéu phd 'H-NMR cho
thdy c6 xut hién tin hiéu cong huong & 7.86 ppm
(mtii don) la proton dac trung ctia nhom —CH=C,
tin hi€u cong hudng & 3.62 ppm (miii don) la
proton dac trung nhom —CH,—COOH, tin hi¢u
cong huong & 4.32 ppm (mii bén, J = 7 Hz) 1a
proton dac trung cua nhom —OCO-CH,CHj3, tin
hiéu cong hudéng 6 1.36 ppm (miii ba, J =7 Hz) la
proton dic trung cua nhém —OCO-CH,CHj3; va
khong c6 tin hi¢u cdng huong & khoang 9-10 ppm
1a proton dic trung ciia nhém CHO. Phd *C-NMR
va DEPT cho thdy tin hiéu cong hudéng ¢ 175.9
ppm & phd *C-NMR nhung khong thiy xuét hién
& phd DEPT 90 va DEPT 135 1a carbon dic trung
cua nhom carboxylic (COOH). Tin hi¢u cdng
huéng & 167.9 ppm & phdé BC-NMR nhung khong
thdy xuit hién & phdé DEPT 90 va DEPT 145 la
carbon dac trung nhéom carbonyl (C=0). Tin hiéu
cong huong & 124.6 ppm va 142.7 ppm & phd 3C-
NMR la carbon dic trung cua nhom olefin (—
CH=C-). Ngoai ra, con co tin hiéu & 60.9 ppm, hai
tin hiéu & 56.2 ppm la carbon cia ba nhém —OCH3,
cac tin hiéu & 61.6 ppm, 34.1 ppm va 14.2 ppm la

cac carbon 1an luot cia nhém —OCH,, —CH, va
—CHs.

Khi alkene (2) dugc tiép tuc cho phan tng véi
hdn hop Ac,O/NaOAc, hop chat ethyl 4-acetoxy-
5,6,7-trimethoxynaphthalene-2-carboxylate 3)
duoc tao thanh véi hiéu suit 78.8%. Dir liéu phé
'H-NMR cho thay khong con tin hiéu cong hudong
0 3.62 ppm (mii don) la tin hiéu dic trung cia
nhém —CH,—~COOH. Thay vao d6 ¢ su xuét hién
tin hi¢u cong hudng & 2.40 ppm (mili don, 3H) la
proton dac trung nhom OCO-CHs. Tu day cho
thdy su ghép vong tao khung naphthalene di xay
ra. O phd 3C-NMR va phd DEPT cho thdy tin hiéu
cong hudng ¢ 169.9 ppm va 165.8 ppm & phé 13C-
NMR nhung khéng thdy xuat hién & phd DEPT 90
va DEPT 135 la carbon diac trung hai nhom
carbonyl (C=0). Céc tin hiéu ¢ 61.2 ppm, 20.8
ppm va 14.3 ppm lan luot 1a cac tin hidu ddc trung
ctia nhom —OCH,, —OCH,CH3, va —CH3. Ngoai ra,
cac tin hiéu ¢ 61.9 ppm, 61.3 ppm va 55.9 ppm la
tin hiéu cta cac carbon ddc trung ciia ba nhom
—OCH:s.

bPé tong hop dan Xuét
benzimidazoylnaphthalene, nhom ethyl ester cia
(3) can duoc chuyén héa thanh nhém CHO. Dé dat
dugc muc ti€u nay, trudc ti€n nhom ethyl ester
duoc khir thanh alcol bac mét sau do6 1a giai doan
oxy hoa alcol thanh aldehyde twong tng. Tac nhan
khir dugc chon Iya 1a LiAlHs st dung dung moi
tetrahydrofuran (THF). Két qua cho thay, hop chat
3-(hydroxymethyl)-6,7,8-trimethoxynaphthalen-1-
ol (4) duoc tao thanh véi higu suat 76.04% Dir liu
phd 'H-NMR cho thay khong con tin hiéu cong
hudéng & 4.32 ppm (miii bén, J = 7 Hz) va 1.36
ppm (miii ba, J = 7 Hz) 1a nhiing proton dic trung
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cuia nhom —OCOCH,CHjs. Thay vao do 1a co su
xudt hién cua tin hiéu cong huéng ¢ 4.71 ppm (miii
don, 2H) dac trung cho nhém —CH,OH. Thém vao
d6, tin hiéu & 2.40 ppm (miii don) la proton dac
trung ctia nhém —OCOCH; ciing bién mét nhung
lai xuét hién tin hiéu cong huong & 9.44 ppm (miii
don) 1a proton déc trung nhém —OH (naphthalene)
chimg t6 ca nhom acetyl ciing da bi khir. G pho
3C-NMR va phd DEPT cho thiy khong con tin
hi€u cong hudng ¢ 165.8 ppm va 169.9 ppm dac
trung cho hai carbon nhom —C=0 cua chét (3),
déng thoi xuét hién tin hiéu cong huong tai 65.2
ppm la tin hi€u cua carbon methylene ciia nhém —
CH:0OH.

Dé oxy hoa nhom alcol ctia hop chét (4) thanh
aldehyde, tdc nhan oxy hoda pyridiniumchloro
chromate (PCC) dugc chon lwa. Trong diéu kién
nay, aldehyde (5) duoc tao thanh véi hiéu sudt
62.47%. Dit liéu phé 'H-NMR cho thay khong con
tin hiéu cong huong & 4.71 ppm (miii don, 2H) dac
trung cho nhém CH,OH nhung lai xudt hién tin
hi€u cong hudéng & 10.01 ppm (mtii don) 1a proton
dac trung ciia nhém —CHO. Phd BC-NMR va phd
DEPT cho thiy khong con tin hiéu cong huong &
65.2 ppm la carbon dic trung cho nhom —CH,OH
ddng thoi xudt hién tin hiéu cong huong tai 192.1
ppm la carbon ddc trung cua nhom —CHO. Ngoai
ra, con c6 cac tin hiéu ¢ 62.5 ppm, 61.3 ppm va
56.0 ppm 1a céc tin hiéu cong huong dic trung cia
ba nhom —OCH3.

Dé tao dan xuét benzimidazole, phuong phap
thong thuong la thyc hién sy ngung tu gitra mot
aldehyde va mét diaminebenzene. Nhiéu hé xtc tac
duoc biét c6 thé duge st dung dé xuc tién qua trinh
nay (Raginee et al., 2013 va Guo-Feng Chen et al.,
2013). Trong nghién ciru nay, phan ung két hop
gitta  4-hydroxy-5,6,7-trimethoxynaphthalene-2-
carbaldehyde (5) va 1,2-phenylenediamine duoc
thuc hién st dung CuSO,4 1am xuc tac. Két qua cho
thay, hop chat 3-(1H-benzo[d]imidazol-2-yl)-6,7,8-
trimethoxynaphthalen-1-ol (6) dd dwoc tong hop
thanh cong voi hiéu suat kha tot (68.54%). Pho
khéi lugng ESI-MS cho thiy c6 tin hiéu ion phan
tr m/z [M+H]" = 351.05 tuong tng vdi cong thirc
phan tir CoHisN20O4 (M=350 d.v.c). Phé 'H-NMR
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cho thay c6 xuat hién tin hiéu cong huéng & 12.90
ppm (miii don) la proton ciia nhém —OH, tin hiéu
cong huong & 9.65 ppm (miii don) la proton cia
nhom NH, ddng thdi con ¢6 7 proton CH cua vong
thom cong hudng & cac vi tri 8.07, 7.66, 7.53, 7.47
va 7.21 ppm. Ngoai ra, cac tin hi¢u cong huong &
4.01, 3.95 va 3.87 (miii don) 1a cac proton dac
trung ciia 3 nhom -OCH;. Phd *C-NMR két hop
v6i DEPT cho thiy trong phén tir (5) c6 tit ca 20
carbon, trong d6 c¢6 10 carbon tir cdp, 7 carbon
CH va 3 carbon cia nhém OCHs. Tu nhiing dir
liéu phd trén c6 thé xac dinh san phim tong
hop dugc 1a 3-(1H-benzo[d]imidazol-2-yl)-6,7,8-
trimethoxynaphthalen-1-ol (6).

Nhu vay, Xuét phat tur tac chit ban dau 1a 3.4,5-
trimethoxybenzaldehyde, trai qua 5 budc, dan xuét
3-(1H-benzo[d]imidazol-2-yl1)-6,7,8-
trimethoxynaphthalen-1-ol (6) da duoc tong hop
thanh cong véi hiéu suat tong dat khoang 20%.

3.2 Danh gia hoat tinh sinh hoc

Hop chit 3-(1H-benzo[d]imidazol-2-yl)-6,7,8-
trimethoxynaphthalen-1-ol (6) dugc tién hanh
khio sat cac hoat tinh sinh hoc bao gdm khéng
virus PEDV, virus cam HIN1 va doc tinh véi té
bao ung thu MCF-7. Céc thtr nghiém hoat tinh sinh
hoc dugc thuc hién tai phong thi nghiém Dugc
liéu, Khoa dugc, Truong Dai hoc Quéc gia Seoul,
Han Qudc.

3.2.1 Két qua thir nghiém hoat tinh khang
virus cum HINI1 va Porcine Epidemic Diarrhea
(PEDYV)

Hoat tinh khéng virus cam HIN1 va PEDV
dugc budc dau danh gid biang phuong phap
Cytopathic effect (CPE) inhibition v&i ddi ching
am 12 DMSO va lan luot azauridine va ribavirin
lam dbi chimg dwong. Benzoimidazoylnaphthalene
(6) dugc thir nghiém véi cac ndong d6 1 pg/mL, 0.5
pg/mL va 0.25 pg/mL. Két qua duoc trinh bay
trong Hinh 1 va Hinh 2, trong d6 Mock biéu thi %
té bao con song. Tir ddy cho thiy, véi thir nghiém
hoat tinh khang virus ddi chimg dwong azauridin (2
ng/mL) va ribavirin (5 pg/mL) ting lan luwot 2.5 lan
va 3 lan, tuy nhién chat (6) khong thé hién kha
nang hoat tinh khang virus PEDV va HINI1.
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CPE - PEDV assay
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Hinh 1: Ket qua thir nghiém hoat tinh khang virus PEDV
CPE - HIN1 assay
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Hinh 2: Két qua thir nghiém hoat tinh khang virus HIN1

3.2.2 Két qua thir nghiém déc tinh doi voi té
bao ung thu MCF-7
Thir nghiém doc tinh véi té bao ung thu MCF-7

dugc so bo danh gia bang phwong phép cyotoxicity
assay voi doi ching am la DMSO va tamoxifen

120

% Cell viability

DMSO  ramoxtfend 20pgul 10pgml 5 pgnl
Jig/mL

100
80
60
40
20
0

25pgnl Ipgml  05pgml 0.25pgml

lam dbi chimg duong. Benzoimidazoylnaphthalene
(6) duoc thir nghiém véi ddy nong do tir 20 pg/mL
dén 0.25 pg/mL. Két qua cho thay chat (6) & nong
d6 3.48 + 0.52 pg/mL c6 doc tinh e ché 50% té
bao ung thu MCF-7 va c6 hoat tinh twong duong
v6i dbi ching duong tamoxifen (4 pg/mL).

120 4

100 4

=3
S

CCy,=3.48 £0.52 pg/mL

% Cell viability
3
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20 q

T T 1
0.1 1 10 100
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Hinh 3: Két qua thir nghiém déc tinh déi véi té bao ung thw MCF-7
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4 KET LUAN

Da tong hop thanh cong mot din xuat
benzimidazolylnaphthalene méi 1a 3-(1H-benzo
[d]imidazol-2-yl1)-6,7,8-trimethoxynaphthalen-1-o0l
(6) voi hiéu suat tong dat 20.5% (5 budc). Hop
chit (6) thé hién hoat tinh doc tinh trc ché 50% té
bao ung thu MCF-7 & ndng d6 3.48 + 0.52 pg/mL
trong dwong v6i chat ddi ching dwong tamoxifen
(4 pg/mL). Cac nghién ctru chuyén sau vé co ché
doc tinh va thir nghiém in vivo cho chat (6) dang
tiép tuc dugc thuc hién.
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