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1. PAT VAN PE

Murrayafoline A ¢ tén hoa hoc 1-methoxy-3-methyl-9H-carbazole, 1an dau
tién dugc Furukawa phan 1ap tir loai Murraya euchrestifolia HAYATA [7]. O Viét
Nam, hop chat nay di dugc phén lap tir cay com ruou trai hep Glycosmis stenocarpa
[17]. Murrayafoline A va dan xuét ctia n6 c6 nhiéu hoat tinh sinh hoc qui nhu gay
doc trén nhiéu dong té bao [5, 11, 13], hoat tinh tich cuc 1én tim mach [14, 18, 20],
hoat tin khang viém [21], hoat t1nh khang vi sinh vt [6, 19]... Ngoai viéc nghién
ctru tong hop toan phan hop chat murrayafoline A, nghién ciru tong hop cac dan
xuit ciia n6 ciing duoc nhiéu nha khoa hoc céng bd nhu dan xuit murrayanine [4],
cac dan xuit biscarbazole [2, 3, 8,9, 10], cac tac gia Kim va Nguyén Manh Cudng
da tong hop 8 dan xuét ctia murrayafoline A c6 chtra vong triazole va danh gia hoat
tinh khang viém cua chung [21]. Trong cdc cong trinh nghién ciu trude day, nhom
tac gla cling di cong bd tong hop dugce din xuét cua murrayafoline A véi cac hoat
chat dé sir dung 1am thubc nhu 5-fluorouracil, ciprofloxacin [1], cac amin bac hai
methylpiperazine, ethylpiperazine, imidazole, 2-methyl-5-nitroimidazole,
benzotriazole 1a nhitng tién chét trong bao ché thudc [15], hodc murrayafoline A véi
cac sesquiterpene co hoat tinh phan lap tur thién la artemisinin va zerumbone [16].
Mot s dan xuat méi thu duge ndy co hoat tinh géy doc té bao dang cha y. Chinh vi
vy hudng nghién ctru tao ra cac dan xuit moi cia murrayafoline A dang nay tiép
tuc duoc thic ddy nghién ciru. Trong bai bio nay nhom tac gia tiép tuc y tudng lai
hoa giita murrayafoline A va cac hop chat khac nhau c6 hoat tinh chong ung thu da
biét rd co ché nhu cac hop chat 4'-hydroxychalcone va thir nghiém hoat tinh gay doc
té bao cua chung.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru

Dbi tuong nghién ciru 1a carbazole alkaloid murrayafoline A. Murrayafoline A
dugc phéan 1ap tir cdy com ruou trai hep (Glycomis stenocarpa) va cung cap boi
PGS. TS Nguyén Manh Cudng, Vién Hoa hoc cac hop chét thién nhién, Vién
HLKH-CN Viét Nam.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phdp tong hop hiru co

Nghién ctru tong hop cac dan xuat lai gitra murrayafoline A véi cac 4'-
hydroxychalcone théng qua cau lién két trimethylene duoc thuc hién qua ba budc.
Céc phan tng duoc sir dung 1an lugt 1a phan tng ngung tu Claisen-Schmidt, phan
ung O-alkyl va phan ung N-alkyl.
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a) Tong hop cdc 41)-bromopropanoxychalcone

Céc 4[1-bromopropanoxychalcone duoc tong hop tir 4'-hydroxyacetophenone
(2) va 1,3-dibromopropane qua 2 budc theo cac quy trinh da dugc md ta da duoc
dang tai trong cong trinh cua tac gid Truong V.V. [22].

b) Téng hop cdc dan xudt cia murrayafoline A véi cdc 40-
bromopropanoxychalcone

Lam lanh trong khi khudy mot dung dich gdm 211 mg (1 mmol) murrayafoline
A (1) trong 20 mL tetrahydrofurane khan. Khi nhiét d6 xudng 0°C thi vira khudy vira
thém 29 mg (1,2 mmol) NaH viao va tiép theo 1a 1 mmol mdi mot 401-
bromopropanoxychalcone tuong ung gdm: 4'-(3-bromopropoxy)-3-
methoxychalcone (11), 4'-(3-bromopropoxy)-4-methoxychalcone (12), 4'-(3-
bromopropoxy)-3,4,5-trimethoxychalcone  (13) va  4'-(3-bromopropoxy)-4-
methylchalcone (14). Hon hop phan tmg duoc khudy & nhiét d6 phong qua dém sau
d6 dugc 1am lanh xudng 5°C va pha loang véi 150 mL nudc da, chiét hdn hop thu
dugc bang ethylacetate (3 x 20 mL). Gop cac dich ethylacetate lai, lam kho bang
Na,SO4 khan. Dung méi dugc loai bo dudi ap suat giam dé thu cac dan xuat tirl5-18
thd twong tmg. Cac td hop ndy duoc lam sach bang sic ki cot nhanh/silica gel ding
h¢ dung moi rua giai n-hexane: EtOAc.

- Din xuat 15:  3-methoxy-4'-(1-methoxy-3-methyl-N-carbazolyl)
propoxychalcone, chit bot mau vang, Tn.: 166-168°C. ESI-MS [M+H]" (m/2):
506,24 phu hop véi cong thue C33Hz NO4.

"H-NMR (DMSO-dg, 500 MHz, ppm) & 8,13 (d, J = 8,75 Hz, 2H, H-2', H-6");
8.02 (d broad, J = 7,5 Hz, 1H, H-5"); 7,93 (d, J = 15,5 Hz, 1H, H-a); 7,68 (d, J =
15,5 Hz, 1H, H-$), 7,51 (m, 3H, H-2, H-4", H-8"); 7,42 (d broad, J = 7,5 Hz, 1H, H-
7"); 7,33 (m, 2H, H-5, H-6); 7,11 (t broad, J = 7,25 Hz, 1H, H-6"); 7,01 (dd, J, = 2
Hz, J, = 8 Hz, H-4); 6,98 (d, J = 8,75 Hz, 2H, H-3', H-5'); 6,82 (s broad, 1H, H-2");
4,74 (t, J = 6,75 Hz, 2H, 4-OCH,); 4,03 (t, J = 5,75 Hz, 2H, 9"-CH,); 3,88 (s, 3H,
1"-OCH;); 3,83 (s, 3H, 3-OCHs); 2,44 (s, 3H, 3"-CH;); 2,21 (m, 2H, 4-OCH,-CH,).

BC-NMR (DMSO-dg, 125 MHz, ppm) & 187,3 (C=0); 162,4 (C-4'); 159,6 (C-
3); 146,2 (C-1"); 143,1 (C-p); 140,4 (C-13"); 136,2 (C-1); 130,9 (C-2', C-6"); 130,3
(C-1'); 129,9 (C-5); 128,7 (C-3"); 127,3 (C-10"); 125,4 (C-7"); 124,1 (C-12"); 122,3
(C-11"); 122,1 (C-6); 121,5 (C-a); 120,0 (C-6"); 118,6 (C-8"); 116,4 (C-4); 114,3
(C-3', C-5"); 113,3 (C-2); 112,4 (C-4"); 109,2 (C-5"); 109,1 (C-2"); 65,3 (4-OCHy);
55,6 (1"-OCHa); 55,3 (3-OCH3); 41,5 (9"-CHa»); 29,7 (4'-OCH»-CH»); 21,3 (3"-CHs)

- Dén xuat 16: 4-methoxy-4'-(1-methoxy-3-methyl-N-carbazolyl)
propoxychalcone, chit bot mau vang, Tne: 106-108°C. ESI-MS [M+H]" (m/z):
506,36 phu hop véi cong thire C33H3NO4.
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"H-NMR (DMSO-ds, 500 MHz, ppm) & 8,11 (d, J = 9 Hz, 2H, H-2', H-6";
8,02 (d broad, J= 7,5 Hz, 1H, H-5"); 7,83 (d, J = 8,5 Hz, 2H, H-2, H-6); 7,79 (d, J =
15,5 Hz, 1H, H-a); 7,69 (d, J= 15,5 Hz, 1H, H-p); 7,52 (m, H-4", H-8); 7,33 (t, J =
7,5 Hz, 1H, H-7"); 7,11 (t broad, J = 7,5 Hz, 1H, H-6"); 7,00 (d, J = 9 Hz, 2H, H-3,
H-5); 6,97 (d, J = 8,5 Hz, 2H, H-3', H-5"); 6,82 (s broad, 1H, H-2"); 4,74 (t, J= 6,5
Hz, 2H, 4-OCH,); 4,02 (t, J = 6,5 Hz, 2H, 9"-CH,); 3,87 (s, 3H, 1"-OCHs); 3,81 (s,
3H, 3-OCHj3); 2,44 (s, 3H, 3"-CH3); 2,21 (m, 2H, 4'-O-CH,-CH,).

BC.NMR (DMSO-de, 125 MHz, ppm) & 187,2 (C=0); 162,2 (C-4"); 161,2 (C-
4); 146,1 (C-1"); 143,0 (C-B); 140,4 (C-13"); 130,7 (C-2, C-6); 130,6 (C-2', C-6');
130,3 (C-1'); 128,7 (C-3"); 127,4 (C-1); 127,2 (C-10"); 125,4 (C-7"); 124,1 (C-12");
122,1 (C-11"); 120,0 (C-a); 119,5 (C-6"); 118,6 (C-8"); 114,3 (C-3', C-5'); 114,2 (C-
3, C-5); 112,4 (C-4"); 109,0 (C-2"); 109,1 (C-5"); 65,2 (4-OCH.); 55,6 (1"-OCH;);
55,3 (4-OCHs); 41,5 (9"-CH,); 29,7 (4-OCH,-CH,); 21,3 (3"-CHs).

- Dén xuat 17: 3,4, 5-trimethoxy-4'-(1-methoxy-3-methyl-N-carbazolyl)
propoxychalcone, chat bot mau vang, Tye: 90-92°C. ESI-MS [M+H]" (m/z): 566,27
phu hop véi cong thue C3sH3sNOg.

"H-NMR (DMSO-ds, 500 MHz, ppm) & 8,14 (d, J = 9 Hz, 2H, H-2', H-6');
8,03 (d broad, J= 7,5 Hz, 1H, H-8"); 7,88 (d broad, J= 15,5 Hz, 1H, H-a); 7,66 (d, J
= 15,5 Hz, 1H, H-); 7,53 (m, H-4', H-5"); 7,33 (t, J= 7,5 Hz, H-7"); 7,22 (s, 2H, H-
2, H-6); 7,12 (t broad, J = 8,5 Hz, 1H, H-6"); 7,00 (d, J = 9 Hz, 2H, H-3'", H-5"); 6,84
(s br, 1H, H-2"); 4,76 (t, J = 6,5 Hz, 2H, 4-OCH,); 4,05 (t, J = 6,5 Hz, 2H, 9"-CH,);
3,89 (s, 3H, 1"-OCH3); 3,87 (s, 6H, 3-OCHs, 5-OCHs); 3,72 (s, 3H, 4-OCH3); 2,45
(s, 3H, 3"-CH3); 2,23 (m, 2H, 4-OCH,-CH>).

BC-NMR (DMSO-ds, 125 MHz, ppm) & 187,2 (C=0); 162.,4 (C-4); 153,1 (C-
3, C-5); 146,1 (C-1"); 143,6 (C-B); 140,4 (C-13"); 139,6 (C-4); 130,8 (C-2', C-6");
130,4 (C-1); 130,3 (C-1'); 128,7 (C-3"); 127,2 (C-10"); 125,4 (C-7"); 124,1 (C-12");
122,1 (C-11"); 121,2 (C-0); 120,1 (C-6"); 118,6 (C-8"); 114,2 (C-3', C-5"); 112,4 (C-
4"); 109,2 (C-2"); 109,1 (C-5"); 106,4 (C-2, C-6); 65,3 (4-OCH,); 60,1 (4-OCH3);
56,1 (3-OCHj3, 5-OCHs); 55,6 (1"-OCH3); 41,5 (9"-CH,); 29,7 (4-OCH,-CH,); 21,3
(3"-CH3).

- Dén xuat 18: 4-methyl-4'-(1-methoxy-3-methyl-N-carbazolyl)
propoxychalcone, chat bot mau vang Tp.: 108-110°C. ESI-MS [M+H]" (m/z): 490,35
phu hop véi cong thie C33H3 1 NOs3.

"H-NMR (DMSO-ds, 500 MHz, ppm) 6 8,12 (d, J = 9 Hz, 2H, H-2', H-6");
8,02 (d broad, J= 7,5 Hz, 1H, H-5"); 7,87 (d broad, J= 15,5 Hz, 1H, H-a); 7,75 (d, J
= 8 Hz, 2H, H-2, H-6); 7,69 (d, J = 15,5 Hz, 1H, H-B); 7,52 (m, H-4", H-8"); 7,32
(ddd, J =1 Hz, Hz, H-7"); 7,25 (d, J = 8 Hz, 2H, H-3, H-5); 7,11 (t, J= 7,5 Hz, H-
6"); 6.97 (d, /=9 Hz, 2H, H-3', H-5"); 6,82 (s broad, 1H, H-2"); 4,73 (t, /= 6,75 Hz,
2H, 4'-OCH,); 4,02 (t, J = 6 Hz, 2H, 9"-CH,); 3,87 (s, 3H, 1"-OCH3); 2,44 (s, 3H,
3"-CHs); 2,34 (s, 3H, 4-CH3); 2,21 (m, 2H, 4'-OCH,-CH,)
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BC.NMR (DMSO-dg, 125 MHz, ppm) 8 187,3 (C=0); 162,3 (C-4"); 146,1 (C-
1"); 143,1 (C-B); 140,4 (C-4, C-13"); 132,1 (C-1); 130,8 (C-2', C-6'); 130,4 (C-1');
129,5 (C-2, C-6); 128,7 (C-3, C-5, C-3"); 127,3 (C-10"); 1254 (C-7"); 124,1 (C-
12"); 122,1 (C-11"); 120,9 (C-a); 120,4 (C-6"); 118,6 (C-8"); 114,3 (C-3', C-5');
112,4 (C-4"); 109,0 (C-5"); 109,1 (C-2"); 65,2 (4-OCH,); 55,6 (1"-OCHz); 41,5 (9"-
CH,); 29,7 (4-OCH,-CH,); 21,2 (3"-CHs); 21,0 (4-CH,).

2.2.2. Phuwong phap thu nghiém hoat tinh gdy doc 1é bao in vitro

Phép thtr nay dugc thuc hién theo phuong phép cua Ian A. Cree [12]. Cac
dong té bao ung thu dung trong thir nghiém hoat tinh gay doc té bao: Hep-G2
(ATCC-HB-8065), LU-1 (ACTT-HBT-57), MCF7 (ATCC-HTB-22), P388 (ATCC-
CCL-46), SW480 (ATCC-CCL-228).

3. KET QUA VA BAN LUAN

Pé tao ra cac to hop lai giira murrayafoline A va cac 4'-hydroxychalcone, thi
cac 4'-hydroxychalcone trung gian (7-10) duogc sir dung dé tao ra cac dan xuét alkyl
bromide chia khoa bang phan tmg O-alkyl hoa véi 1,3-dibromopropane. Trudc hét
cac chalcone nay nhan duoc bang phan tng ngung tu Claisen-Schmidt giita 4'-
hydroxyacetophenone (2) véi cac benzaldehyde gom 3-methoxybenzaldehyde (3); 4-
methoxybenzaldehyde (4); 3,4,5-trimethoxybenzaldehyde (5); 4-methylbenzaldehyde
(6) theo quy trinh d3 dugc mo ta cla tac gia Trudng V.V.[22] dé tao thanh cac 4'-
hydroxychalcone twong tng.Tiép theo phan tmg O-alkyl héa cac chalcone nay véi
lwong du 1,3-dibromopropane va xtc tac K,COs ¢ 50°C trong acetonitrile dan dén
sy tao thanh cac 4'-(3-bromopropoxy)-3-methoxychalcone (11), 4'-(3-
bromopropoxy)-4-methoxychalcone (12), 4'-(3-bromopropoxy)-3.4,5-trimethoxychalcone
(13) va 4'-(3-bromopropoxy)-4- methylchalcone (14) véi hiéu sudt tir 51-62%, luong
1,3-dibromopropane can dugc lay du dé giam thiéu su tao thanh san pham
bischalcone. Cubi cung, cac té hop cua 4'-hydroxychalcone voi murrayafoline A
thong qua cau trimethylene nhan dugc véi hidu suat tir 58+73% bang phan tng N-
alkyl hoa truc tiép murrayafoline A vé&i cac tac nhin 4'-(3-bromopropoxy)chalcone
trong THF xtic tac bdi NaH & nhi¢t do phong (hinh 1).

Rs
C,HsOH, NaOH 10%,
12148, 67-93%) 93%)

R4

7-10

1,3-dibromopropane, | Br AN Br
K2CO3, 50 °C, 12 h, 51-62%

) R,
= R3
NaH, THF,
0°C-rit 0 O O R
N 58.73% Bf & 4
5

R
OCHs  45: R, R, Rs = H, Ry = OCH; 1114
16: Ry,RyRs = H, Ry = OCH;
17: Ry =H, Ry, Ry, Rs = OCHy
18: Ry;R5,Rs = H, Ry = CHs

Hinh 1. So d6 tong hop dan xuét ciia murrayafoline A véi cac 4'-hydroxychalcone
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Céu tric cua cac san pham trung gian gdm cac 4 J-hydroxychalcone va cac 4'-
(3-bromopropoxy) chalcone di dugc ching minh bang cac phd NMR va MS theo
cong trinh khoa hoc [22]. Céc san phém cubi 15+18 duoc xac dinh céu trac béng cac
phuong phap pho NMR va MS. Phé "H-NMR cua cic dan xuit 15+18 cho thay co
sy giong nhau v€ vi tri tin hiéu va do bdi cua cac proton trong phan ketone ndi véi
murrayafoline A. Tuy nhién, cac tin hiéu proton trong hop phan chalcone thudng bi
xen 1an véi cac tin hiéu proton ctia murrayafoline A 1am cho viéc quy két chiing kho
khan ngoai trur tin hi¢u cua cac H-a va H-f trong cac hop phan chalcone c6 thé dé
dang nhan ra nho hiéu tmg mai nha véi hing s6 tuong tac giita ching 1a 14+17 Hz.
Su dan xen giita cac tin hiéu ctia cdc nguyén tir carbon trong 2 hop phan nay ciing
dugc quan sat thay trong cac phd BC-NMR cuia ching. Duya trén cac tin hiéu phd 'H-
NMR ctia dan xuat 15 (hinh 2) cho thay hgp phan murrayafoline A dugc nhan dang
bang cac tin hiéu cta proton H-5" tai 8,02 ppm (d broad, J = 7,5 Hz), multilet dugc
xac dinh 1a proton cua H-8", H-4" va H-2 tai 7,51 ppm, tai 7,42 ppm (d broad, J =
7,5 Hz) dugc xéac dinh 1a cua H-7", tin hi¢u triplet & 7,11 ppm (t brd, J = 7,5 Hz) 1a
proton ctia H-6[101, tin hiéu don con lai ¢ 6,82 ppm la cta proton H-2".CAu tric hop
phan cac chalcone ciia hop chét 15 di dugc xac dinh dwa vao cong trinh [21].Ngoai
ra, phd MS cua 15 cho thdy dan xuét nay cho pick ion gia phan tar [M+H]" c6 m/z:
506,24 phu hop vé6i cong thire phan tir: C33H3NOy. Tir dit lidu phé NMR, MS céu
trac hop chat 15 duoc xac dinh duéi hinh 2. Mit khac dua vao phé NMR, MS va dit
liéu phé ctia dan xuit 15 nhom tac gia da xac dinh duoc cAu tric cta cac dan xuit
con lai (15+18).

OCH,

Hinh 2. Cong thiic cdu tao cua dan xuét 15

Bén dan xuat (15+18) dugc thir nghiém hoat tinh giy doc té bao trén nam
dong té bao ung thu la Hep-G2, LU-1, MCF7, P388, SW480. Két qua thtr nghi¢m
hoat tinh thu dugc nhu sau:

Bang 1. Hoat tinh gay doc té bao cua dan xuat murrayafoline A

TT Hop chét ICs (ng/mL)
LU-1 |Hep-G2 | MCF7 | P388 | SW480
1 15 - - - 44,34 -
2 16 - - - 46,96 -
3 17 - - ] 32,96 ]
4 18 _ - - 22,70 -
5 | Murrayafoline A | 19,68 8,73 1690 | 421 435
6 Ellipticine 0,57 0,51 0,38 0,29 0,48
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Bén din xuét cia murrayafoline A véi cac 4'-hydroxychalcone (15+18) chi thé
hién hoat tinh giy doc té bao d6i v6i duy nhat dong té bao ung thu bach cau cép
P388 nhung ciing & muc d6 yéu véi gia tri ICso dao dong tir 22,7 dén 46,96 pg/mL.
Déi véi dong ung thu nay, dan xuat 18 c6 nhom methyl & C-4 thé hién hoat tinh tét
nhat (ICspla 22,7 pg/mL) va yéu hon so v&i murrayafoline A.

Khi lai ghép giita murrayafoline A v&i cac hop chat thién nhién c6 hoat tinh
nhu céc sesquiterpene (artemisinin va zerumbone) [16], hodc cac chalcone thu dugc
cac dan xuét lai thuong khong co hoat tinh gdy doc té bao hay co hoat tinh rat yéu
v6i cac dong té bao ung thu thir nghiém. Diéu nay ciing goi ¥ vé cau tric tinh vi cia
cac chat da duoc t6i wu hoa trong qué trinh sinh tong hop trong thyc vat, ching
thuong dam nhan mot vai tro dac biét nao do trong viéc phat trién, sinh trudng va
bao vé loai thuc vat do.

4. KET LUAN

Pi tién hanh tong hop dugc bon dan xuat méi 15+18 ctia murrayafoline A véi
cac hop phan 4'-hydroxychalcone. CAu tric ciia cac chét trung gian va san pham
cudi duoc xac dinh bang cac phwong phap phd nhu phd cong hudng tir hat nhan
NMR va phé khéi lwong MS. Hoat tinh gay doc té bao trén nim dong té bao ung thu
ctia hop chét dich 15+18 ciing d3 dugc thao luén.
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SUMMARY

SYNTHESIS AND CYTOTOXIC ACTIVITY EVALUATION
OF NOVEL DERIVATIVES OF MURRAYAFOLINE A

In this research, we presented a method for preparation of four new derivatives

of murrayafoline A. They were synthesized via Claisen-Schmidt reaction from two
consecutive O-alkylation and N-alkylation reactions. Four derivatives including
compounds 15-18 were tested for cytotoxic activity. The result showed that these
four derivatives exhibited cytotoxic activity against to cancer cell P388 with ICs
value ranging from 22,7 to 46,96 pg/mL, however they had no cytotoxicity against
to other four human cancer cells LU-1, Hep-G2, MCF7 and SW480.

Tu khoa: Murrayafoline A, Claisen-Schmidt, N-alkyl, O-alkyl, cytotoxic activity.
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