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MO DAU
1.Tinh cép thiét cha luan an

Cac hop chét quinone 12 16p chat ty nhién duoc phat hién nhiéu trong
cac vi sinh vat, thuc vat, chiing c¢6 cau tric va hoat tinh sinh hoc 1y thu nhu
hoat tinh giy doc té bao ung thu, chdng sot rét, khang khuan, khang sinh,
khang nim,... Mot s loai thudc ¢ ciu tric dya trén khung quinone nhur
doxorubicin va mitomycin C da dugc sir dung trong 1am sang dé diéu tri
bénh ung thu. Vi vay, 16p chit quinone duoc cac nha khoa hoc quan tam
nghién ciru nham tim kiém cac hop chat méi ¢6 hoat tinh sinh hoc cao, ung
dung trong y dugc.

Céc hop chat di vong chira oxy va nito cta quinone chiém ti 1& 16n
trong 16p chat nay, dién hinh 1a cac hop chat khung naphtho[2,3-b]furan-
4,9-dione, naphtho[2,3-c]furan, naphtho[2,3-c]Jchromene-7,12-dione, aza-
anthraquinone, benzo [f]indole-4,9-dione ... Cac béo céo khoa hoc cho thay
ching c6 nhiéu hoat tinh nhu khang nam, khang khuan, chéng viém, chéng
ung thu, chéng HIV, chéng sét rét, ky sinh trung ... Cac hop chat nay da
dugc tong hop thanh cong tir nhiéu phuong phap khac nhau nhu phan @ng
domino, phan ung Michael, phan ung cong hgp vong Diels-Alder, phan
ung Claisen, phan ung xdc tac kim loai, phan ttng oxy hoa kht, phan tng
coupling, ... Trong d6, phuong phap ap dung phan wng domino cho thay
nhiéu vu diém nhu gia ting d6 phirc tap cua cau trdc san pham do hinh
thanh nhiéu lién két mai, d6 chon loc 1ap thé cao, khong can phan lap cac
hop chat trung gian.

Chinh vi vay, ching t6i tién hanh d& tai luan 4n “Nghién ctru tong
hop mét s6 dan chat di vong quinone biang phan tmg domino va danh gia
hoat tinh sinh hoc cua cac chat téng hop duoc” nham téng hop cac hop chat
di vong quinone c6 cau trdc méi, ¢6 tiém ning hoat tinh sinh hoc 1am co s&
cho céc nghién cau tiép theo. Pay 1a hudng nghién ciru co y nghia khoa
hoc va thuc tién. Dé tai tap trung vao nghién cau tong hop mot s hop chat



di vong méi c6 chira oxy va nito méi chira di t6 oxy va nito co khung
benzo[g]chromene-5,10-dione, podophyllotoxin-naphthoquinone, benzo[a]
pyridazino[3,4-c]phenazine tir phan tng domino da thanh phan, dong thoi
danh gia hoat tinh sinh hoc ciia mot sé hop chat tong hop dugc thdng qua
kha ning gay doc té bao ung thu.

2. Muc tiéu nghién ciru caa luan an

- Nghién ctu ap dung phan tung domino dé tong hop cac din chat
quinone mai chira di té oxy va nito.

- Panh gia hoat tinh gy doc té bao ung thu cua cac hop chat tong hop
duoc.

3. Ngi dung nghién ciru cia luan an

- Téng hop céac hop chit 3-benzoyl-4H-benzo[g]chromene-5,10-dione
tir phan g domino va xéac dinh cau tric héa hoc caa ching.

- Tong hop cac hop chit podophyllotoxin-naphthoquinone tir phan ng
domino va xac dinh cau trdc hda hoc cua ching.

- Tong hop cac hop chat N-arylated-dihydrobenzo[g]quinoline-5,10-
dione tir phan g domino va xac dinh cau tric héa hoc cua ching.

- Téng hop cac hop chét benzo[a]pyridazino[3,4-c]phenazine tir phan
{mg domino va xac dinh cau tric héa hoc cia chung.

- Panh gia hoat tinh gay doc té bao ung thu cia mot sé hop chét tong
hop duoc trén céc dong té bao ung thu: KB, HepG2, SK-Lu-1 (hoic A549),
MCEF-7.

CHUONG 1. TONG QUAN
Chuong 1 gdm 23 trang, trinh bay téng quan tai liéu vé& cac hop chat
di vong quinone chira oxy va nito cac hoat tinh sinh hoc cua chdng; phan
ung domino va cac cong trinh nghién ctru 4p dung phan tng domino trong
tong hop cac hop chat di vong quinone.
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CHUONG 2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM

Chuong 2 gém 43 trang, trinh bay chi tiét vé cic phuong phap
nghién cau, quy trinh tong hop, tinh ché, hiéu suat phan wng, cac tinh chat
vat |y cua cac hop chét tong hop duoc nhu hinh thai, mau sic, nhiét do
néng chay va dir liéu chi tiét cac phd IR, 'H NMR, 3C NMR, HSQC,
HMBC va HRMS cua chdng.

CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua tong hop cac din xuit 3-benzoyl-4H-benzo[g] chromene-
5,10-dione

Pau tién, chung t6i di thyuc hién phan ang tong hop hop chat 155a tir
phan tng domino da thanh phan giira 2-hydroxy-1,4-naphthoquinone (14),
4-metylbenzaldehyde (25a) va enaminone 154a (dugc hinh thanh do su
ngung tu cua acetophenone (152) véi N,N-dimethyformamide dimethyl
acetal DMF-DMA (153) trong dung méi toluene ¢ trang thai hdi luu trong
1 gio) theo so dd 3.1.

(0] (0]
OB OISR
OH Me CHs xuc tac,
o 25a
14

154a dung méi
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o OCH,4
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CHjy
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So do 3.1. Tong hop hop chat 155a
Phan tng duoc tién hanh trong thiét bi phan ung vi séng véi céc
dung mdi khac nhau (CHsCN, t-BuOH, EtOH, dioxane, toluene, AcOH) ¢
nhiét do tir 80 dén 120°C khi c6 hoic khdng c6 chat xic tac. Két qua thuc



nghiém cho thay, phan (ng tong hop hop chat 155a dat hiéu suét cao nhat
khi tién hanh & nhiét d6 110°C véi dung moéi acetic acid bang trong thiét bi

phan tng vi song.
(0] O

7 N/CI—|3 _AcOHbang _
(L, raromos oy e oo O‘ O
OH
o 30-60 pht
14 25 154 155

So d@6 3.2. Tong hop cac hop chat 155

Str dung diéu kién tdi wu trén, chung toi da tién hanh téng hop duoc
23 dan xuat 3-benzoyl-4H-benzo[g]chromene-5,10-dione 155a-w Véi Cac
nhom thé aryl khac nhau (so d6 3.2, bang 3.2). Hiéu suat phan ang tong
hop cac hop chét dat tir 60 dén 88%. Cau tric cua cac hop chat tong hop
155a-w duoc khing dinh bang cac phuong phap phd hién dai IR, NMR va
HRMS.

Bdng 3.2. Cac hop chét 155a-w

STT H(_r’p Ar. s Hiéu suit

chit (%)
1 155a 4-MeCgH4 H 84%
2 155b 4-BrCe¢Hs4 H 88%
3 155¢ 2-FC¢H4 H 72%
4 155d 4-OMeCg¢H.4 H 63%
5 155e 4-CF3CeH.4 H 68%
6 155f 3-Me0O-4-OHCgH3 H 66%
7 1559 CeHs 4-Me 61%
8 155h 4-MeCgH.4 4-Me 82%
9 155i 3-MeOC¢H4 4-Me 69%
10 155j 4-CIC¢H4 4-Me 75%
11 155k 4-BrCe¢H4 4-Me 78%
12 1551 CeHs 4-F 60%




13 | 155m 4-MeCeHa 4F 83%
14 | 155n T 4F 73%
15 | 1550 2-naphthyl 4F 65%
16 | 155p 3-BrCeHs 4-F 75%
17 | 155q 4-BrCHs 4-F 78%
18 | 156r 4-NO,CHs 4-F 68%
19 | 155 CHs 3-OH 63%
20 | 155t 4-MeCeHs 3-OH 7%
21 | 1550 2-FCsHs 3-OH 60%
22 | 155v 4-BICeH 3-OH 65%
23 | 155w 4-NO;CeHs 3-OH 64%

Trén phé 'H NMR cua hop chat 155b (hinh 3.2) xuét hién tin hiéu
singlet tai 5,40 ppm (1H, s, H-4) cta proton H-4 va tin hiéu singlet tai 7.51
ppm (1H, s, H-2) cua proton H-2 vang chromene. Cac cap tin hiéu & vi tri 8y =
8,16 — 8,15 ppm (1H, m, H-9), 8,04 — 8,02 ppm (1H, m, H-6), 7,75 — 7,74 ppm
(2H, m, H-7, H-8) la cua 4 proton vong naphthoquinone. Ngoai ra c6 tin hiéu
cua 9 proton cia hai vong thom xuat hién chong Ian nhau & ving truong thap
tir 7,58 dén 7,35 ppm.

Phé *C NMR cuaa hop hop chét 155b (hinh 3.3) xuat hién du tin
hiéu cua 26 nguyén tir carbon trong phén tir, trong d6 c6 cac tin hi¢u dac
trung cua 3 nguyén ti carbon carbonyl tai 193,1 ppm (C-11), 182,9 ppm
(C-5), 177,8 ppm (C-10). O trudng cao hon 1a tin hiéu cua cac nguyén tir
carbon lién két véi nguyén tir oxy trong vong chromene tai 150,5 ppm (C-
2) va 149,1 ppm (C-10a). Nguyén tir carbon no C-4 cho tin hiéu dic trung
tai 34,2 ppm, cac tin hiéu con lai cua cac nguyén tir carbon vong
naphthoquinone va vong thom xuat hién tir 141,3 dén 120,3 ppm.




Két qua phan tich phé HMBC va
HSQC cua hop chat 155b duoc trinh bay
trong bang 3.3 gilp khang dinh chinh
xac cdng thuc cau trdc du kién va quy
két day du céc tin hiéu proton va carbon.
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Bang 3.3. Dir liéu pho NMR cua hop chat 155b

Twong tac trén

C (p?;n) & (ppm) (mult,, J (H2)) phé HMBC
(H> Q)
150,1 7,51 (1H, s) 3, 10a, 11
120,3 : :
2,3, 4a, 5, 10a,
4 | 342 5,40 (1H, s)
11,1, 2,6
da | 1237 . .
5 | 1829 . .
5a | 131,7 i i
126,7 8,04-8,02 (1H, m) 5,8
1347 7,75-7,74 (1H, m) 5a, 9
134,0 7,75-7,74 (1H, m) 6
126,6 8,16-8,15 (1H, m) 7,10
% | 130,6 : :
10 | 1778 : :
10a | 1491 : :
11 | 1931 : :
| 1413 i !
2 | 1305 7,35 (1H, d, J = 8,4 Hz) 4,6
3 | 1319 7,42 (1H, d, J = 8,4 Hz) 1,4




4 | 1216 - -

5> | 1319 7,42 (1H, d, J = 8,4 Hz) 14
6 | 1305 7,35 (1H, d, J = 8,4 Hz) 2 4
1” | 1375 - -

27 | 1288 | 7,58 (1H,dd,J =18 Hz; 84 Hz) 4" 6" 11
37 | 1286 7,44 (1H, d, = 7,8 Hz) 1
47 | 1325 7,55 (1H, 1, J = 7,2 H) 3,5
57 | 128,6 7,44 (1H, d, = 7,8 Hz) 1
6 | 1288 | 7,58 (1H,dd,J =18 Hz 8,4 Hz) 2" 4" 11

Trén phd khdi phan giai cao caa hop chat 155b tim thdy manh m/z
[M-H] 469,0097 va 471,0179 phu hop véi khéi luong tinh toan theo ly
thuyét cho cong thirc phan tir [CasH14BrOs]” 1a 469,0075 va 471,0055. Cau
trdc cua cac hop chat khac ciing dwoc khang dinh twong tu.
3.2. Két qua tong hop cac din xuit podophyllotoxin-naphthoquinone

Bang phan ¢ng domino bdn thanh phan di tir c4c nguyén liéu 2-
hydroxy-1,4-naphthoquinone (14) (1 mmol), 4-brombenzaldehyde (1
mmol), tetronic acid (156) (1 mmol), va amoni acetate (84) (3,0 mmol) véi
su hd trg cua 10 phan ung vi séng, ching t6i da tong hop thanh cong hop
chét 11-phenyl-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-
trione (157a) (So do 3.4).

Iz

o} CHO o}
HO
OO g moe— 1
OH O
o} Br o}
14 25

156 84 157a

So do 3.4. Tong hop hop chat 157a
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Dé xac dinh diéu kién téi uu tong hop hop chét 157, phan Gmg dugc
thuc hién trong cac dung moi hiru co khac nhau nhu ethanol, t-buthanol va
acetic acid bang véi sy c6 mat cua zeolite hap thu nuéc, nhiét do phan tng
tir 80 dén 130°C. Két qua cho thay phan ting trong acetic acid bang ¢ 120°C
cho hiéu suat tong hop san pham 157 cao nhat (82%). St dung cac diéu
kién phan ung trén, chiing t6i da tién hanh tong hop thanh cong 9 dan xuat
podophyllotoxin-naphthoquinone 157a-i véi cac nhom thé aryl khac nhau.
Céc san pham duoc ching minh cau tric bang cac phuong phap phd hién
dai nhu IR, *H NMR, C NMR va HRMS.

(6] (0] Ar
HO Q
— CH3COOH b3
O‘ + Ar—CHO + & + NH40Ac34ang | | o
OH o O MW, 120°C N
o 15-20 phut o}
14 25 156 84 157

So do 3.6. Tong hop hop chat 157 tir phan tmg domino bon thanh phan
Bang 3.5. Céc hop chit 157a-i

. Thoi gian Hiéu suat
STT | Hep chit R
phan trng (%)
1 157a 4-BrCeHs4 15 78
2 157b 4-FCgHa 15 80
3 157c 2-FCeH4 15 78
4 157d 4-CICgH4 15 81
5 157e 4-CF3CeHa 15 80
6 157f 4-MeOCg¢H.4 20 85
3-OMe-4-
7 157g 20 79
OHCgH3
157h 1-naphthyl 20 79
157i 2-naphthyl 20 89




HO,

D i
* (0] (0] ' Ar)J\

156 25
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H

CH3;COOH bang
p-TsOH 20 mol%

MW, 120°C

15-20 phat

0O

(0]

157

Sor do6 3.7. Tong hop hop chat 157 tir phan émg domino ba thanh phan
0

O
78

Ngoai ra, chiing t6i da tién hanh thyc hién phan @ng domino ba
thanh phan di tir cac nguyén liéu 2-amino-1,4-naphthoquinone (78),
tetronic acid (156) va aldehyde thom hozc di vong 25 nhu so db 3.7 dé téng
hop cac dan xuat podophyllotoxin-naphthoquinone. Phan tng sir dung xGc

tac p-toluenesulfonic acid trong dung moi acetic acid bang ¢ 120°C véi sy

hd tro cua thiét bi phan ¢ng vi song.
Bdng 3.6. Cac hop chét 157j-x

Con dwong 1

Con dwong 2

STT Sflrj Ar Thoi Hi(f?u Thoi Hieffu
pham gian | suat | gian | suat
(phut) | (%) | (phat) | (%)
1 157j | 3-OMeC¢H4 20 83 15 86
2 157k | 3-BrCgH4 15 79 15 83
3 1571 | 3-NO2C¢H4 25 67 15 75
4 157m | CeHs 15 82 15 84
5 157n | 4-MeCgsH4 20 88 15 88
6 1570 | 2-NO2CsH4 26 65 15 73
3-0x0-1,3-dihydro
7 157p 20 82 15 85
benzofuran-5-yl
157q | 2-F-4-MeOCsH3 20 39 20 71
157r | 3-F-4-MeOC¢Hj3 20 42 20 74
10 157s | 2,6-F»-4-MeOCsH> 25 37 25 70
11 157t | 2-CF3-4-MeOCgHs3 20 36 20 73
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12 157u | 2-F-4-OHCgHs 20 17 20 72
4-(4- .

13 157v 25 vet 25 69
fluorophenoxy)CsHa

14 157x | 4-CF30C¢Ha4 20 69 20 78

Két qua thuc nghiém cho thay viéc sir dung phan tng domino ba
thanh phan dé tong hop céc hop chat podophyllotoxin-naphthoquinone theo

so do 3.7 thuong cho hiéu suat cao va thoi gian phan ¢ng ngan hon so véi
sir dung phan &ng domino bén thanh phan theo so d 3.6.
Sau d6, nhom nghién ctu cia chiing tdi tiép tuc ap dung phan ung
domino ba thanh phan theo qui trinh nhu so d6 3.7 dé téng hop thém 8 dan
xuat podophyllotoxin-naphthoquinone 157aa-ah véi hiéu suat cao (79 —
89%) (bang 3.7). Cau trdc cua cac san pham tong hop duoc dic trung day
du boi ph(z) IR, *H NMR, 3C NMR va HRMS.
Bdng 3.7. Cac hop chét 157aa-ah

STT | San pham Ar Thoi gian Hiéu
phan &ng | suat (%)°
(phut)
1 157aa | 2-OHCeHs4 20 80
2 157ab 4-OHCgH. 20 79
3 157ac 4-NO>CsH4 15 82
4 157ad 4-CNCgH4 15 89
5 157ae 3,4-(MeQ),CsHs 15 85
6 157af 3,4,5-(Me0)3CsH2 15 86
7 157ag pyridin-3-yl 15 81
8 157ah 5-Br-pyridin-2-yl 15 83

Nhu vay, bang phan tng domino da thanh phan, ching toi da tong
hop thanh cong 31 hop chéat podophyllotoxin-naphthoquinone 157 di tir cAc
nguyén liéu dau 1a 2-hydroxy-1,4-naphthoquinone (14) va ammonium
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acetate (84) hoac 2-amino-1,4-naphthoquinone (78) véi aldehyde 25 va
tetronic acid (156) trong dung moéi acetic acid bang dudi su hd tro cua vi
song.
3.3. Két qua tong hop cac din xuat N-arylated-dihydrobenzo[g]
quinoline-5,10-dione

Véi myc tiéu gin thém nhom thé aryl vao nguyén tir nito cua
khung podophyllotoxin-naphthoquinone chung t6i da tién hanh tong hop 4-
(3-methoxyphenyl)-11-(p-tolyl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline
-1,5,10(3H)-trione (160a) bang phan &ng domino ba thanh phan nhu so d6
3.9.

So d6 3.9. Tong hop hop chat 160a
Bang 3.8. Anh huong caa dung méi va xitic tac dén tong hop hop chit 160a

STT | Dung méi Xac tac (mol %) Thei gian Hiéu

phan ng suit

(phut) (%)
1 CH3CN - 90 0
2 EtOH - 90 0
3 Toluene - 90 0
4 AcOH - 90 0
5 CHsCN TFA (10 mol%) 20 13
6 EtOH TFA (10 mol%) 20 17
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Toluene TFA (10 mol%) 20 Vét
AcOH TFA (10 mol%) 20 43
CH3CN p-TsOH (10 mol%) 20 14
10 EtOH p-TsOH (10 mol%) 20 20
11 Toluene p-TsOH (10 mol%) 20 11
12 AcOH p-TsOH (10 mol%) 20 57
13 AcOH p-TsOH (20 mol%) 20 83
14 AcOH p-TsOH (30 mol%) 20 83

Phan tng duoc tién hanh trong cac dung moi hitu co va xiic tac
khéc nhau (bang 3.8) dé lya chon diéu kién phu hop 1a str dung dung moi
acetic acid bang véi 20 mol% p-TsOH xuc tac. Sau do6, ching t6i di tong
hop thanh cong 17 hop chit N-arylated-dihydrobenzo[g]quinoline-5,10-
dione 160a-q di tir cac nguyén li¢u dau l1a 2-hydroxy-1,4-naphthoquinone
(14), aldehyde thom 25, aniline/dan xuét aniline 158 va tetronic acid (156)
duéi su hd trg cua vi song. Hiéu suat phan ung tong hop cac hop chét dat
69-86%. Cau tric cua cac hop chat téng hop 160a—q duoc ching minh
bang cac phuong phap phd IR, 'H NMR, 13C NMR va HRMS.

o) o A
CH4COOH béing o

-TsOH 20 mol%
CO, (jt\f 1I008S,
MVV héi luu N
o o
14 25 160 @
Diéu kién phan (ng: R2

R2 = OMe, H: MW, 120°C, 8 - 15 phut
R? = NO,: EtOH, MW, 90°C, 60 phuit
2
R HO
St
NH o” 70

2
158 156

So d@6 3.10. Téng hop hop chat 160
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Bang 3.9. Céc hop chét 160a-q

San Thoi gian | Higu suat
STT . Ar R?2 -
pham (phut) (%)
1 160a 4-MeCgsH4 3-OMe 20 83
2 160b 4-BrCeHa 3-OMe 60 85
3 160c 4-CF3CeHa 3-OMe 60 69
4 160d CsHs 3-OMe 60 84
5 160e 4-MeCgsH4 3-NO; 20 80
6 160f 4-BrCsHa 3-NO; 40 83
7 160g 4-CF3CeHa 3-NO; 40 80
8 160h CsHs 3-NO; 40 86
9 160i 3-OMeCg¢H4 3-NO; 40 78
10 160j 3-NO2CeH4 3-NO; 60 81
11 160k 4-MeCgH. H 40 79
12 160l 4-BrCsHa H 40 81
13 160m 4-CF3CsHa4 H 40 80
14 160n CeHs H 40 82
15 1600 3-OMeCg¢H4 H 40 79
16 160p 3-NO,CsH4 H 40 82
17 1609 4-CICeH. H 40 81

34. Két qua tong hop cac din xuit benzo[a]pyridazino[3,4-c]
phenazine

Ngoai ra, chiing t6i da tién hanh phan tmg domino da thanh phan tir
2-hydroxy-1,4-naphthoquinone (14), aldehyde thom hoac di vong 25,
methylhydrazine (150) va o-phenylenediamine (133) theo so d6 3.12 nham
tong hop hop chat di vong méi c6 chira goc di vong c6 goc phenazine va
pyridazine, 1a céc tiéu don vi cau trdc c6 trong nhiéu hop chét c6 hoat tinh
sinh hoc. Hiéu suit cac phan (g téng hop cac hop chit 161a-i sau khi tinh




14

ché san pham dat tir 41 dén 63%. Cac hop chit nay duoc chirng minh cau
tric bang cac phuong phap phd hién dai nhu IR, *H NMR, *C NMR va

HRMS.

o) \©
14 25 150 133 161
So do 3.12. Tong hop cac hop chat 161
Bang 3.11. Cac hop chat 161a-i
STT Hop chat R Hiéu suit (%)
1 161a CeHs 52
2 161b 4-CICeHs4 55
3 161c 3-BrCeHs 63
4 161d 4-BrCeHs 60
5 161e 4-NO,CeH4 48
6 161f 4-SO,(CH3)CsHa 41
7 1619 3-MeOCsH4 57
8 161h 4-MeOCsHq4 50
9 161i 2-naphthyl 45

Chung t6i ciing da tién hanh phan tmg twong tu véi cac aldehyde
thom c6 nhém thé & vi tri ortho (Ar = 2-FCeHs, 2-OMe CsHa, 2-NO,-5-
OHC¢Hs). Tuy nhién, phan ng cua cac aldehyde nay véi 2-hydroxy-1,4-
naphthoquinone (14), methylhydrazine (150) va o-phenylenediamine (133)
khong thu dugc san pham 161. Biéu nay c6 thé giai thich I1a do su can tro

steric gitta nhoém duoc thé cua aldehyde va nguyén tir nito trén 13i

phenazine.




15

3.5. Két qua danh gia hoat tinh gy ddc té bao
Céc hop chat podophyllotoxin-naphthoquinone 157, N-arylated-
dihydrobenzo[g]quinoline-5,10-dione 160 va benzo[a]pyridazino[3,4-c]

phenazine 161 duoc lya chon tién hanh danh gia hoat tinh gy doc té bao

dbi véi cac dong té bao ung thu ¢ ngudi gom thu ung thu biéu mé KB, ung
thu gan HepG2, ung thu phdi SK-Lu-1 hoic A549, ung thu vii MCF-7 va té
bao lanh Hek-293 véi chat ddi chimng ellipticine.
35.1. Két qua dinh gid hogt tinh ciia cac hgp chdt N-arylated-

dihydrobenzo[g]quinoline-5,10-dione
Bang 3.13. Két qua danh gia gy doc té bao cua cac hop chat 160a-q

T Hf{p 1Cso (ULM)
chat KB HepG2 A549 MCF-7 | Hek-293

1 | 160a > 20 15,75+ 1,08 > 20 > 20 -

2 | 160b > 20 > 20 > 20 > 20 -

3 | 160c > 20 > 20 > 20 > 20 -

4 |160d (14,97 £1,11| 2,22 £0,22 |11,26 £0,65| 9,21 + 0,33 | 3,87 £ 0,15
5 | 160e > 20 > 20 > 20 > 20 -

6 | 160f > 20 > 20 > 20 > 20 -

7 | 160g > 20 > 20 13,48 £0,94 > 20 -

8 |160h (17,22 +£1,08/12,91 +1,08] 6,13 + 0,32 |10,39 + 0,47 -

9 | 160i >20 1,23+0,10 16,17 +1,01| 1,98 + 0,30 |37,89 + 4,00
10 | 160j > 20 > 20 7,75+ 0,29 > 20 -

11 | 160k > 20 > 20 > 20 > 20 -

12 | 160l |11,03+1,79| 2,97 +0,30 |11,25+0,70| 9,23 + 0,42 (10,15 + 0,58
13 |160m (16,41 +1,03| 9,12+ 0,68 | 9,31+ 0,72 | 8,30 £ 0,51 (15,13 + 1,00
14 | 160n |8,79+0,36 | 0,95+0,12 | 9,08+ 0,36 | 0,91 + 0,12 |10,33 + 1,54
15 | 1600 (12,99 +0,62| 7,07 +0,33 |12,32£0,82(11,16 +1,11{11,47 £1,12
16 | 160p |5,79+0,22 | 0,63+0,02 | 7,23+ 0,32 | 0,81+ 0,19 | 4,96 £ 0,36
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17 | 160q > 20 > 20 > 20 > 20

Ellipticine | 1,33+ 0,20 | 1,42+ 0,20 | 2,55+ 0,20 | 2,35+ 0,20 | 4,16 £ 0,22

Két qua chi tiét duogc trinh bay trong bang 3.13 cho thay hop chat
160d, 160h, 160i va 160I-p c6 gia tri ICso tir thap dén trung binh ddi véi
cac dong té bao duoc danh gia (ICsp < 18 uM) ngoai trir hop chat 160i
khéng thé hién hoat dong dang ké ddi vai dong té bao KB. Cac hop chat
160i, 160n va 160p gay doc dbi vai céc té bao HepG2 va MCF-7 tuong tu
nhu ellipticine v6i ICsp < 2 pM. Cac hop chat 160d va 1601 thé hién hoat
tinh &c ché cao d6i véi dong té bao HepG2 véi ICso = 2,22 va 2,97 uM
tuong ang.

Ngoai ra, kha ning gy doc té bao c6 chon loc cuia cac hop chat nay
cling duoc danh gia bang cach sir dung té bao phoi than lanh tinh (Hek-
293). Két qua cho thay cac hop chat tong hop duoc khong gay doc hoic co
muac d6 doc hai trung binh d6i véi Hek-293 véi gia tri 1Cso tir 3,87 dén
37,89 M.

3.5.2. Két qud ddnh gid hoat tinh ciia cac hep chdt benzo[a]pyridazino
[3,4-c]phenazine
Bang 3.14. Két qua danh gia gay doc té bao cua cac hop chat 161a-i

T Hg:p 1Cso (LM)
chat KB HepG2 Lu-1 MCF-7 | Hek-293
1| 16la > 100 > 100 > 100 > 100 > 100
2 | 161b |19,41 +0,4010,48 +0,20(18,55 + 0,25[22,04 £ 0,50, > 100
3 | 161c > 100 > 100 > 100 > 100 > 100
4 | 161d > 100 > 100 > 100 > 100 > 100
5| 161e > 100 > 100 > 100 > 100 > 100
6 | 161f |62,48+1,8044,68+1,03] >100 [62,74+1,17/ >100
7 | 161g |64,41+0,80/36,32 +0,27/55,96 + 1,06(70,66 + 1,49 > 100
8 | 161h (16,70 +0,34{14,62 + 0,15(18,25 + 0,2321,83 + 0,19|73,44 + 1,34
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9 | 161i

> 100

81,42 +0,94

> 100

> 100

> 100

1,26 + 0,05

1,34 £ 0,04

1,83 +0,05

2,48 + 0,05

6,58 + 0,04

Ellipticine

Két qua thir nghiém giy doc té bao ung thu cua cac dan xuit
benzo[a]pyridazino[3,4-c]phenazine 161a-i cho thay cac hop chit cd nhém
thé -Cl, -Br, -NO; (161a, ¢, d, €) khéng thé hién hoat tinh d6i véi ca bon
dong té bao ung thu, trong khi hop chat 161f ¢ nhdm -SO,CHjs ciing chi
thé hién hoat tinh yéu ddi vai cac dong té bao KB, HepG2 va MCF-7 véi
cac gia tri ICs nam trong khoang tir 44 dén 63 uM. Cac hop chit c6 nhém
methoxy —~OCH; & vong aryl (161g-h) cho thiy hoat tinh tc ché cao hon so
v6i cac hop chit 161b-f. Bac biét, hop chat 161h (Ar = 4-OMeCeHs) va
hop chat 161b (Ar = CsHs) thé hién tac dung gay doc té bao tét trén ca bon
dong té bao duogc thir nghiém véi cac gié tri 1Cso nam trong khoang tir 10
dén 23 uM. Ngoai ra, két qua cho thiy cac hop chat 161a-i déu thé hién doc
tinh thap hon dbi véi cac té bao Hek-293.

3.5.3. Két qud ddnh gid hoat tinh ciia cac hgp chat podophyllotoxin-
naphthoquinone

Két qua cho thay hau hét cac hop chét nay déu thé hién hoat tinh
gy doc d6i véi cac té bao ung thu duoc thir nghiém ¢ nhitng nong do khac
nhau, trong d6 ¢6 26/31 hop chat c6 hoat tinh manh vai gia tri ICs < 2,5

pM.
Bang 3.15. Két qua danh gia giy doc té bao cua cac hop chit 157a-p
T Hq’p ICso (UM)
chat KB HepG2 Lu-1 MCF-7 | Hek-293
1| 157a | 2,14+0,11 |1,50+0,01|0,45+0,01| >250 | 827+0,14
2 | 157b | 2,16+ 0,07 | 0,44+ 0,01 |0,28+0,03| >250 | 535+0,21
3 | 157¢c | 1,19+0,01 | 0,42+0,01 |0,28+0,01| >250 |10,30+0,10
4 | 157d | 1,46+0,01 |1,35+0,01 [0,50+0,01| >250 | 589+0,12
5 | 157e [ 0,80+0,01 |1,24+0,01 [0,51+0,01| >250 | 7,59+0,17
6 | 157f | 0,88+0,02 | 2,06+ 0,02 |0,88+0,05| >250 | 817+0,04
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1579 { 1,90+0,02 | 0,41+0,01|0,41+0,01| >2,50 1,41+0,01
157h > 2,50 > 2,50 > 2,50 > 2,50 14,68 £0,12
157i > 2,50 1,68+0,07|1,02+0,05| >2,50 7,61 £0,05
10| 157j | 1,23+0,01 | 0,46+£0,01| <0,040 > 2,50 9,35+0,44
11| 157k | 1,71 +0,07 | <0,036 < 0,036 > 2,50 7,20 £ 0,05
12| 1571 | 1,16 +£0,01 | <0,039 <0,039 (2,19+£0,02| 1,47+0,04
13(157m | 154+0,01 | <0,044 <0,044 (1,98+0,04| 1,34+£0,01
14| 157n > 2,50 224+0,01(165+£0,03] >250 21,59 £0,40
15| 1570 | 2,34 £ 0,26 > 2,50 222+0,04| >250 9,95+0,01
16 | 157p | 1,86 +0,02 | 0,47 £0,01 |0,08 +0,01| >2,50 4,78 £0,14
Ellipticine| 1,75+0,03 | 1,66 +0,03 | 1,54 £0,03|1,58 £ 0,03 | 1,69 £ 0,04
Bang 3.16. Két qua danh gia gay doc té bao cua cac hop chat 1579-x
T | Hop ICso (LM)
T | chat KB HepG2 A549 MCF-7 | Hek-293
1| 1579 |2,54+0,01 |3,13+0,01 |4,42+0,01|2,65+0,01{21,87 +0,01
2| 157r |2,36 +0,01 |3,24+0,01 |1,13+0,07|3,43+0,03/10,04 +0,10
3| 157s > 5,00 > 5,00 > 5,00 >500 (40,06+0,21
4| 157t > 5,00 > 5,00 > 5,00 >500 (21,91+£0,26
5| 157u [1,86+0,03 |>5,00 182+0,01|2,69+£0,03|1,54+0,14
6 | 157v |0,60+0,01 |1,05+0,03 >500 (2,12+£0,04|3,68+0,02
7| 157x |1,11+£0,01 |1,11+0,03 |1,39+0,10{2,59 £ 0,03(1,08 £ 0,01
Ellipticine|1,53+0,04 |{1,50+0,03 |1,58+0,03|1,83 +0,07|6,33+0,04
Bang 3.17. Két qua danh gia gay doc té bao cua cac hop chat 157aa-ah
7| Mo Cs0 (uM)
chat KB HepG2 Ab49 MCF-7 Hek-293
157aa |0,57 £ 0,02 0,63 £ 0,02 |0,43+£0,01 |1,61+0,03|2,03+0,06
157ab > 2,50 >250 (159+0,03 {2,23+0,06 (6,46 £0,15
157ac > 2,50 > 2,50 1,12 +£0,04 > 2,50 7,17 £0,16
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157ad

> 2,50

> 2,50

2,03 +0,05

> 2,50

> 20

157ae

0,52 +0,02

0,53+0,02

1,10 £ 0,02

2,28 £0,07

2,23+0,08

0,02+0,01

0,02+0,01

0,62 +0,02

0,12+0,03

0,03+0,01

157ag

0,62+0,01

> 2,50

0,61+0,02

1,96 + 0,04

1,81+ 0,05

4
5
6 | 157af
7
8

157ah

> 2,50

> 2,50

> 2,50

> 2,50

> 20

Ellipticine

1,15+0,01

1,51+ 0,05

1,60 + 0,02

1,82 £ 0,03

6,18 £0,11

Nhin chung céc hop chat podophyllotoxin-naphthoquinone 157a-
ah c6 kha nang wc ché gay doc té bao d6i vai dong té bao ung thu MCF-7 it
hon so v&i céc dong té bao ung thu khac véi ICs > 2,50 pM. Nhiéu hop
chat podophyllotoxin-naphthoquinone tong hop dwoc cho thay hoat tinh tc
ché cao hon so vai hoat tinh cua ellipticine tham chiéu. Bac biét, cac hop
chit 157j (Ar = 3-MeOCsHa), 157k (Ar = 3-BrCsHa), 1571 (Ar = 3-
NOCsHa), 157m (Ar = CeHs) va 157af (Ar = 3,4,5-(MeO)sCsHz) duoc
phét hién 1a chat chong ung thu manh nhét trong day chét véi ICso < 40 nM
chdng lai té bao HepG2, SK-Lu-1 hoic KB.

157

OMe

ICs (Lu-1) < 0,04 yM

NO,

1571

157k
ICsy (Lu-1, HepG2) < 0,036 uM

157m
ICsy (Lu-1, HepG2) < 0,039 uM  ICsy (Lu-1, HepG2) < 0,044 uM

157af
ICsy (Lu-1, HepG2) < 0,02 uM

Hinh 3.28. CAu tric phan tir va hoat tinh gay doc té bao

ctiia mot s6 hop chét 157




20

Céc hop chat 157h (Ar = 1-naphthyl), 157s (Ar = 2,6-F»-4-
MeOCsHy), 157t (Ar = 2-CFs-4-MeOCsHs), 157ah (Ar = 5-Br-pyridin-2-yl)
it gay doc té bao hon ddi vai ca 4 dong té bao ung thu so véi cac chat twong
tu dugc t6ng hop khac véi 1Cso > 2,50 uM. Ngoai ra, tat ca cac hop chat
157a-ah (ngoai trir 157af) thé hién doc tinh thap hoac trung binh ddi voi
céc té bao Hek-293 vi gia tri ICsp hon 1,08 pM dén > 20 uM.

Ngoai ra, dé 1am 16 hon vé co ché tc dung cua céc hop chit gay
doc té bao manh 157j va 157k, chung toi da tién hanh cac nghién ciu hoat
dong in vitro ciia chlng d6i voi su phat trién cia chu ky té bao, qua trinh
apoptosis va md phong docking. Két qua xac nhan céac hop chit nay cé hoat
tinh chdng ting sinh thong qua viéc bat giir té bao ¢ pha G2/M, gy ra
nhitng thay d6i dang ké vé hinh thai té bao nhu su phan manh nhan va
ngung tu chat nhiém sic - nhitng dau hiéu néi bat cua qué trinh apoptosis
ctia nhan té bao. Ngoai ra, cac hop chat 157j va 157k thé hién kha ning
kich hoat enzyme caspase-3/7 trong cac té bao ung thu & nguoi LU-1 cao
gap 4-5 1an so véi chat déi chang ellipticine. Thur nghiém véi kit Annexin
V va Pl/dead cell apoptosis®, cac hop chat 157j, k c6 tac dung chéng ting
sinh thong qua viéc kich hoat qué trinh tu hay té bao cua cac té bao LU-1,
dac biét 1a trong giai doan apoptotic som.

M6 phong docking bang phan mém BIOVIA Discovery Studio
Visualizer, cac hop chat 157 va 157k thé hién hoat dong nhu mot chét wc
ché tubulin cé dién, tuong tac twong tu colchicine véi cac phan ¢ ving 1 va
2 cia CBS nhung c6 ai luc chdng lai muc tiéu tubulin thap hon.
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KET LUAN

V6i muc tiéu nghién ctiu tong hop mét sé dan chat di vong quinone
bang phan tmg domino va danh gia hoat tinh sinh hoc cua chung, luan an
da thu duoc nhitng két qua sau:

1. Pi dua ra cac quy trinh tong hop 4 khung di vong quinone mai
tir phan ang domino da thanh phan, tong hop thanh céng 80 hop chat di
vOng quinone mai, chua thiy céng b trong céc tai liéu trudc do, bao gdom:
- 23 hop chét 3-benzoyl-4H-benzo[g]chromene-5,10-dione 155a-w (hiéu
suat tong hop dat 60 — 88%)

- 31 hop chat podophyllotoxin-naphthoquinone 157a-x, 157aa-ah (hiéu
suat tong hop dat 69 — 89%)

- 17 hop chit N-arylated-dihydrobenzo[g]quinoline-5,10-dione 160a—q
(hiéu suat tong hop dat 69 — 86%)

- 09 hop chit benzo[a]pyridazino[3,4-c]phenazine 161a-i (hiéu suat tong
hop dat 41 — 63%)

2. Pa danh gia hoat tinh gay doc té bao cua 57 hop chét tong hop
dugc trén cac dong té bao ung thu: KB, HepG2, SK-Lu-1 (hoic A549),
MCF-7. Két qua cho thiy 43/57 hop chat c6 kha niang gy doc té bao ung
thu khao sat, trong d6 25 hop chét thé hién hoat tinh manh vai gié tri 1Cso
thip hon so vai chat chuan ellipticine trong phép thir ddng thoi. Céc hop
chét podophyllotoxin-naphthoquinone 157i, 157j, 157k, 1571 va 157af c6
hoat tinh gay doc té bao ung thur tot nhét véi 1Csp < 50 NM.

3. Qua nghién cuu hoat tinh kich hoat caspase-3/7, danh gia hinh
thai té bao, phan tich apoptosis di chimg minh dwoc cic hop chét
podophyllotoxin-naphthoquinone 157j, 157k cé kha nang kich hoat qua
trinh apoptosis cua té bao ung thu ngudi Lu-1 din dén wc ché tang sinh té
bao. Ngoai ra, nghién ciu chu ky té bao va docking phan tir bude dau
chimg minh dugc cac hop chat 157j, 157k ciing ¢ hoat tinh tic ché su
trung hop tubulin.
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NHUNG PONG GOP MO| CUA LUAN AN '

1. P& dua ra 4 quy trinh mdi dé tong hgp thanh cdng cac hop chat
di vong quinone tir phan tmg domino da thanh phan.

2. P tong hop duogc 80 hop chit di vong quinone méi, chua thay
cong b trong cac tai liéu trude do, bao gom:

- 23 hop chit 3-benzoyl-4H-benzo[g]chromene-5,10-dione 155a-w.

- 31 hop chét podophyllotoxin-naphthoquinone 157a-x, 157aa-ah.

- 17 hop chat N-arylated-dihydrobenzo[g]quinoline-5,10-dione
160a-q.

- 09 hop chat benzo[a]pyridazino[3,4-c]phenazine 161a-i.

3. Pi danh gia hoat tinh gy doc té bao cuia 57 hop chat tong hop
dugc trén cac dong té bao ung thu: KB, HepG2, SK-Lu-1 (hoic A549),
MCF-7. Két qua cho thay 43/57 hop chat c6 kha nang gy doc té bao ung
thu khao sat, trong d6 25 hop chat thé hién hoat tinh manh vai gié tri 1Cso
thap hon so vai chat chuan ellipticine trong phép thir dong thoi. Cac hop
chat podophyllotoxin-naphthoquinone 157i, 157j, 157k, 1571 va 157af c6
hoat tinh gay doc té bao ung thur tot nhét véi 1Cso < 50 NM.

4. Qua nghién ctru hoat tinh kich hoat caspase-3/7, danh gia hinh
thai té bao, phan tich apoptosis di chimmg minh dwoc cic hop chét
podophyllotoxin-naphthoquinone 157j, 157k cé kha nang kich hoat qua
trinh apoptosis cua té bao ung thu ngudi Lu-1 din dén wc ché tang sinh té
bao. Ngoai ra, nghién citu chu ky té bao va docking phan tir bude dau
ching minh dwgc cac hop chat 157j, 157k ciing co hoat tinh ¢ ché su
trung hop tubulin.
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