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Tong hop va thir hoat tinh sinh hoc cac dan xuat
cua 3-nitro-2,6-diphenyl-2 H-chromene
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Tém tit

Tir khung céu trac cua hop chit DHM25 d3 dugc tong hop va thir nghiém hoat tinh trén cac dong té bao ung
thu va, béng viéc dua thém khung phenyl cé chita cadc nhom chirc tai vi tri para mot ho céac din xuit mé&i da duoc
tong hop va thir nghiém hoat tinh gay doc té bao. Viée thay ddi céu trac cia DHM 25 da cho phép thu dugc cac
dan xuit c6 hoat tinh gay doc té bao tt, c6 kha nang phat trién thanh cac tién chat trong viéc tim kiém thubc méi

chdng ung thu.
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Tir khoa: Pichromene, phan ung Suzuki, ung thu.

1. Téng quan

Céu triic ciia 2H-chromene dugc tim thiy
rt nhiéu trong cac ciy tu nhién [1-4]. Hon nita,
nhiéu hop chit ¢6 chira 2H-chromene con duoc
biét toi nhu 1a chit chdng ung thu, chdng u
bu6u ciing nhu 1a tac nhan khang khuan, vi du
nhu 13 axit daurichromenic 13 mot chit dién
hinh trong chira bénh HIV [4]. Gan day,
pichromene (hinh 2) ciing dugc phat hién Ia
mot tac nhan méi trong phap dd didu tri bénh
ung thu mau [5]. Nguoi ta da chirng minh dugc
pichromene c6 thé ngin ngira sy phat trién cac
té bao u bing cach kiém ché sy c6 mit cua
cyclin D1 D2 va D3 va triét tiéu cac mam té
bao giy u tiy va bénh bach tang.
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Hinh 1. 2-aryl-3-nitro-2H-chromene va cac dan xut
chromene muc tiéu.
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Tir ciu triic cua Pichromene, ching toi da
tién hanh tong hop hon 30 hop chit méi va tién
hanh thir hoat tinh cta ching. Bang viéc thay
d6i cac nhém chirc trén hai vong phenyl ching
t6i da thu dugc mot hop chét c¢6 hoat tinh rét tbt
trén cac dong té bao ung thu va. So sanh véi
hoat tinh ctia Pichromene thi hop chat méi co
tén goi DHM25 nay c6 hoat tinh gap khoang
100 1an (ICsy= 0.376uM) [6].

Vi vay trong dé tai nay ching t6i hudng t&i
viéc tong hop cac din xudt 3-nitro-2-phenyl-
2H-chromene voi viéc gén thém mot nhoém
phenyl vao vi tri s6 6 (hinh 1), dé khao sat hoat
tinh sinh hoc ciia chung. Gbc phenyl duoc biét
dén 1a gbc hut dién tir va phan tir khéi twong
duong voi nguyén tir bromo, nén c6 thé hi vong
ching s& mang lai nhiing tin higu tot.

2. Phuwong phap nghién ciru

Hoéa chit tinh khiét dwoc mua tir Aldrich.
Toluene tinh khiét dugc mua tir Aldrich sau d6
1am kho bang Na trude khi st dung. Phd cong
huong tir duoc do trén may Jeol S00MHz véi
dung moi CDCIl;. Quy trinh chung ctua phan
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ung Suzuki: Hon hop cua 5-
bromosalicylaldehyde (100 mg, 0,5 mmol), axit
boronic (1,2 duwong lugng), Pd(OAc), (3,3 mg,
3% mol), PPh3 (20 mg, 15% mol), K,CO;
(172,5 mg, 2,5 duong luong), Toluen: H,O
(8:2) dugc khudy trong vong 20h tai 80°C dudi
mdi trudng khi Nito. Sau khi phan mg két thiic,

hén hop duoc hoa tan bing ethyl acetate
(20ml). Chiét 1an lwot bang nudc, dung dich
nude mudi bao hoa rdi pha hitu co duge lam
kho bang Na,SO, va lam bay hoi dudi ap suat
thip. Hon hop thd cia phan ung duogc tinh ché
bang phuong phép sic ki cot (ethyl acetate/ n-
hexane) dé thu dugc chit tinh khiét.

Bang 1. Hi€u suat va cac dir liéu pho ctia chromene

Chét

R R’

H(%)

Dit liéu ph6 '"H NMR

S5a

5b

5c

5d

Se

5f

5g

4F H

4F F

4F Cl

4F Br

4C1 H

4C1 F

4C1

55

60

65

58

68

1H NMR (500 MHz, CDCI3) § 8.10 (s, 1H), 7.48 (dt, ] = 8.5, 4.2 Hz, 4H), 7.43
~7.38 (m, 2H), 7.34 (dd, J = 3.1, 2.4 Hz, 3H), 7.13 (t, ] = 8.6 Hz, 2H), 6.94 (d,
J=8.3 Hz, 1H), 6.62 (s, 1H); 13C NMR (126 MHz, CDCI3) & 162.83, 153.27,
141.93, 137.03, 135.88, 135.23, 133.15, 129.89, 129.43, 129.23, 128.84,
128.61, 128.54, 127.37, 118.58, 117.99, 116.26, 116.09, 74.79.

1H NMR (500 MHz, CDCI3) 5 8.10 (s, 1H), 7.48 (dd, J = 14.5, 9.0 Hz, 4H),
7.38 (dd, J = 8.2, 5.4 Hz, 2H), 7.13 (t, J = 8.6 Hz, 2H), 7.02 (t, J = 8.5 Hz, 2H),
6.93 (d,J = 8.4 Hz, 1H), 6.58 (s, 1H);13C NMR (126 MHz, CDCI3) § 162.90,
160.93, 151.65, 140.42, 136.77, 134.06, 133.025, 131.94, 130.25, 128.82,
128.16, 128.03, 127.97, 127.52, 127.27, 127.20, 117.10, 116.67, 115.77,
114.88, 72.73.

1H NMR (500 MHz, CDCI3) § 8.10 (s, 1H), 7.51 — 7.45 (m, 4H), 7.35 — 7.29
(m, 4H), 7.15 - 7.10 (m, 2H), 6.93 (d, J = 8.4 Hz, 1H), 6.58 (s, 1H). 13C NMR
(126 MHz, CDCI3) § 163.89, 161.92, 153.00, 141.59, 135.92, 135.80, 135.54,
135.52, 133.37, 129.67, 129.51, 128.94, 128.80, 128.66, 128.59, 118.46,
118.04, 116.32, 116.15, 74.05.

1H NMR (500 MHz, CDCI3) § 8.09 (s, 1H), 7.53 — 7.43 (m, 7H), 7.25 (s, 1H),
7.12 (t,J = 8.6 Hz, 2H), 6.93 (d, J = 8.4 Hz, 1H), 6.55 (s, 1H); 13C NMR (126
MHz, CDCI3) & 162.88, 152.96, 141.48, 136.01, 135.76, 135.51, 133.34,
132.44, 129.67, 129.04, 128.93, 128.63, 128.57, 124.12, 118.43, 118.01,
116.30, 116.13, 74.07.

1H NMR (500 MHz, CDCI3) § 8.11 (s, 1H), 7.47 (dd, J = 26.5, 8.4 Hz, 5H),
7.41(d,J = 8.6 Hz, 4H), 7.34 (s, 2H), 6.94 (d, ] = 8.1 Hz, 1H), 6.62 (s, 1 H);
13C NMR (126 MHz, CDCI3) § 153.50, 141.95, 138.17, 136.98, 134.94,
133.95, 133.11, 129.92, 129.44, 129.36, 129.25, 128.83, 128.21, 127.38,
118.62, 118.08, 74.83.

1H NMR (500 MHz, CDCI3) & 8.10 (s, 1H), 7.53 — 7.48 (m, 2H), 7.46 — 7.36
(m, 6H), 7.01 (t, ] = 8.5 Hz, 2H), 6.93 (d, J = 8.3 Hz, 1H), 6.58 (s, 1H); 13C
NMR (126 MHz, CDCI3) § 163.67, 153.24, 141.80, 138.08, 135.10, 134.02,
133.23, 132.95, 129.46, 129.42, 129.39, 129.32, 128.86, 128.21, 118.50,
118.10, 116.36, 116.19, 74.12.

1H NMR (500 MHz, CDCI13) 6 8.10 (s, 1H), 7.53 — 7.48 (m, 2H), 7.45 - 7.39
(m, 4H), 7.35 - 7.29 (m, 4H), 6.94 (d, ] = 8.4 Hz, 1H), 6.58 (s, 1H). 13C NMR
(126 MHz, CDCI3) & 153.23, 141.61, 138.08, 135.94, 135.48, 135.23, 134.07,
133.30, 129.58, 129.51, 129.49, 128.92, 128.79, 128.24, 118.50, 118.11, 74.08.
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1H NMR (500 MHz, CDCI3) 8 8.10 (s, 1H), 7.61 — 7.50 (m, 4H), 7.49 (d, ] =
2.1 Hz, 1H), 7.48 — 7.44 (m, 2H), 7.31 — 7.27 (m, 3H), 6.95 (d, J = 8.4 Hz, 1H),
6.56 (s, 1H); 13C NMR (126 MHz, CDCI3) & 153.24, 149.13, 141.51, 138.33,
135.94, 135.03, 133.38, 132.45, 129.57, 129.03, 128.34, 124.16, 121.74,
119.79, 118.48, 118.10, 74.10.

1H NMR (500 MHz, CDCI3) & 8.10 (s, 1H), 7.54 — 7.49 (m, 4H), 7.40 (dd, ] =
6.8, 2.9 Hz, 2H), 7.36 — 7.32 (m, 3H), 7.29 (d, J = 8.1 Hz, 2H), 6.95 (d, ] = 8.2
Hz, 1H), 6.62 (s, 1H); 13C NMR (126 MHz, CDCI3) 5 153.59, 142.03, 138.51,

136.99, 134.82, 133.23, 129.95, 129.31, 129.27, 128.97, 128.36, 127.40,
121.76, 118.66, 118.13, 74.86.

5k 4Bu F 60

1H NMR (500 MHz, CDCI3) 6 8.11 (s, 1H), 7.54 — 7.49 (m, 4H), 7.35 - 7.27

(m, 6H), 6.95 (d, J = 8.4 Hz, 1H), 6.59 (s, IH). 13C NMR (126 MHz, CDCI3)
§ 153.30, 149.18, 141.65, 138.39, 135.97, 135.47, 135.09, 133.41, 129.53,
129.06, 128.80, 128.38, 121.78, 118.52, 118.15, 74.10.

1H NMR (500 MHz, CDCI3) & 8.12 — 8.09 (m, 1H), 7.54 — 7.49 (m, 4H), 7.40
~7.36 (m, 2H), 7.29 (d, J = 8.2 Hz, 2H), 7.05 — 6.99 (m, 2H), 6.94 (d, ] = 8.4

4tBu ClI 62

Hz, 1H), 6.59 (s, 1H); 13C NMR (126 MHz, CDCI3) 5 164.70, 162.72, 153.32,

149.17, 141.87, 138.42, 134.99, 133.37, 132.95, 132.92, 129.41, 129.40,
129.35,129.01, 128.37, 121.78, 118.53, 118.15, 116.40, 116.23, 74.15.

1H NMR (500 MHz, CDCI3) & 8.10 (s, 1H), 7.54 — 7.45 (m, 7H), 7.29 (d, ] =
9.4 Hz, 3H), 6.95 (d, J = 8.4 Hz, 1H), 6.57 (s, 1H);13C NMR (126 MHz,

Sm 4tBu Br 60

CDCI3) 6 153.29, 141.87, 141.59, 138.77, 138.39, 138.06, 135.97, 135.11,

133.42,132.49, 129.56, 129.07, 128.39, 124.20, 121.78, 119.66, 118.52,

118.15, 74.15.

3. Két qua va thio luin
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Hinh 2. Tong hop cac dan xuét 4-hydroxy-[1,1'-biphenyl]-3-carbaldehyde bang phan ting Suzuki.
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Hinh 3. Phan tng tong hop cac chromene mai.

Quy trinh chung cia phan tng diéu ché
chromene 5.

Hon hop cua salicylaldehyde, nitrostyrene
(1,2 duong lugng), 1,1,3,3-Trimethylguanidine
(TMG) (20% mol), axit p-nitrobenzoic trong
2ml toluene dugc khudy trong vong 72h tai
80°C dudi moi trudong khi Nito. Sau khi phan

mg két thiic, hdn hop dwoc hoa tan bang ethyl
acetat (20ml). Trung hoa TMG bang axit HCI
lodng, sau do trung hoa lai phan axit du bing
NaHCO;. Chiét lai bang nude, dung dich nudce
mubi bdo hoa, pha hitu co dugc lam kho bé’mg
Na,SO, va lam bay hoi dudi ap suat thap. Hon
hop thé cua phan ung duoc tinh ché bing
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phwong phap sic ki cot (ethyl acetate/
n-hexane) dé thu duoc chit tinh khiét.

Béang viéc s dung phan tmg suzuki giita
5-bromo-salicylaldehyde 1 va cac dan xut cta
axit bronic 2, ching t6i dd tong hop duoc
4-hydroxy-[1,1'-biphenyl]-3-carbaldehyde 3 voi
hiéu sudt cao (hinh 2). Dan xuat 4 -hydroxy-
[1,1'-biphenyl]-3-carbaldehyde 3 didu ché duoc
tr phan tng Suzuki dugc ngung tu voi cac nitro
styrene khac nhau trong toluene véi TMG va
p-nitobenzoic lam xuc tic cho phép tong hop
dugc 12 chromnene moi (hinh 3).

Véi cac din xuat chromene méi diéu ché
dugc, chung t6i tién hanh thir hoat tinh doc tinh
té bao cua chung trén 02 dong té bao ung thu
CEM va H9. Su c¢6 mat ciia nhom phenyl & hai
phia ctia ciu tric chromene da cho nhing két
qua tt, (ICs, tir 0.22uM dén 7.34pM dbi véi
dong CEM va 1.06uM dén 10.12uM dbi véi
dong H9) twong duong véi chat DHM25. Su ¢6
mit cia nhom Phenyl thay thé cho nguyén tir
brom cuia chit DHM25 dé lam ting cac tuong
tac m- m, tuong tac hydro, tuwong tac halogen
giud cac chat dugc diéu ché va dich muc tiéu.

4. Két luan

D3 tong hop duge mot diy cac dan xuit cua
3-nitro-2,6-diphenyl-2 H-chromene bang viéc sir
dung TMG 1a bazo_trong phan Ung ngung tu
oxo-Michael. Cac dan xuét téng hop dugc hua

hen s& mang lai nhitng két qua t6t hon so véi
chét chuén Pichromene trong viéc trc ché té bao
ung thu nham tim ra khung ciu tric ¢ thé phat
trién xa hon trong viéc tim kiém thudc méi
chéng ung thu.
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Synthesis of 3-Nitro-2,6-Diphenyl-2h-Chromene Derivatives
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Abstract: From our previous lead compound namely DHMZ25, a new series of chromene
compound bearing different substituents at para position have been synthezised and introduced in
cytotoxicity test. Modification of DHM?25 structure gave new library compound poscessing good
cytotoxicity which can serve as lead compound in discovery of new anticancer drug.
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