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SUMMARY

SYNTHESIS OF CYTOTOXIC SCHWEINFURTHIN G DERIVATIVE [(E)-N-BENZYL-
N-(2-(CYCLOHEXYLAMINO)-2-OXOETHY L)-4-(4-((E)-2-((2R,4aR,9aR)-2,5-
DIHYDROXY-1,1,4a-TRIMETHYL-2,3,4,4a,9,9a-HEXAHYDRO-1H-XANTHEN-7-
YL)VINYL)-2,6-DIHYDROXYPHENYL)-2-METHY LBUT-2-ENAMIDE]

Schweinfurthin G, a stilbenoid, was originally identified and isolated from Macaranga alnifolia, which were

also isolated from Macaranga tanarius growing in Vietnam in high yield. This compound exhibited a strong

cytotoxicity against A549 and KB cell lines with the ICs, values of 0,80 uM and 0,6 uM, respectively. However,

there are few papers reporting about total synthesis of this derivative. In this paper, we reported the synthesis

of a new diamide derivative of schweinfurthin G from schweinfurthin G through six reaction steps and this

compound exhibited a strong cytotoxicity against KB cancer cell line with an ICsy value of 4,4 uM.
Keywords: Schweinfurthin G derivative, Macaranga tanarius, Ugi reaction, cytotoxic activity.

1. MO PAU

Nghién ciru, tim kiém cac hop chét c6 hoat
tinh sinh hoc dung lam thudc, ngudn ban
tong hop thanh thudc va chat din duong dé
dinh hudng tong hop va nghién ctru phat
trién thudc méi dang dugc cac nha khoa
hoc trén thé gii rat quan tdm. Cho dén
nay, c6 nhiéu hoat chat c6 ngudn gdc thao
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dugc d3 phat trién thanh thudc dé chira
bénh ung thu rat hiéu qua, it tac dung phy
nhu vinblastine, podophyllotoxins, taxol,
etoposide, taxotere Y [1-4].
Schweinfurthin thudc 16p chit stilbenoid
dugc phan lap tr mot sé loai thudc chi
Macaranga thuéc ho Thau dau
(Euphorbiaceae) [5-7]. Cac két qua nghién
ctu cho thdy nhidu hop chit
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schweinfurthin thé hién hoat tinh gay doc
té bao ung thu nhu schweinfurthin G [8].
Schweinfurthin G 1an dau tién dwoc phan
lap tir dich chiét qua cua loai Macaranga
alnifolia va 1a mot trong nhing
schweinfurthin tiéu biéu nhit c6 chia
khung hexahydroxanthene, dugc thé hién
hoat tinh ¢6 ¥ nghia ddi véi dong té bao
ung thu A549 (ICs la 0,8 pM) va KB
(ICsp 12 0,06 uM) [8-10]. Vi thé, cac hop
chat schweinfurthin da thu hiit sy quan tam
cia nhiéu nhom nghién ciru trén thé giéi
trong viéc tong hop cac analog ctia ching.
Hon 50 dan xuét schweinfurthin da duogc
tong hop dé nghién ciru mdi quan hé giira
ciu trac va hoat tinh cia ching [11-13].
Cho dén nay chua c6 cong bd nao vé viéc
téng hop cic dan xuét chira nhom diamide
gin vao nhom thé prenyl cua
schweinfurthin. Bai bao nay thong bao két
qua tong hop dan xuat diamide méi tur
schweinfurthin G va danh gia tac dung gay
doc té bao ung thu cia chung.

2.THU'C NGHIEM
2.1.Thiét bi, héa chat

DPiém nong chay dugc do trén may do
diém néng chay hiéu Boetius. Cac phd
cong hudng tr hat nhan (NMR) duogc ghi
trén may do phd cong hudng tir hat nhan
hiéu Bruker Avance 600 MHz. Pho khéi
phén giai cao HR-ESI-MS ghi trén h¢ thong
may Agilent 6530 Accurate-Mas Q-TOF
LC/MS. Sic ky 16p mong duoc thuc hién
trén ban mong silica gel Merck 60 Fosy, day
0,25 mm. Hoéa chat ding cho tong hop
dugc su dung tor cidc hang Merck va
Sigma-Aldrich. Cac phan tng duogc thuc
hién trong dung cu thiy tinh siy kho dudi
diéu kién tro.
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2.2.  Phuwong phap thir hoat tinh gay
doc té bao ung thw

Hoat tinh gdy doc té bao trén dong té bao
ung thu biéu mdé KB dugc danh gia theo
phuong phap MTT [14]. Dong té bao ung
thu KB duoc cung cap boi ATCC. Dong té
bao duoc luu gilr trong nito 16ng, hoat hoa
va duy tri trong cdc moi truong dinh dudng
nhu DMEM (Dulbeccos Modified Eagle
Medium) ¢6 bd sung 7-10% FBS (Fetal
Bovine Serum) va mot s6 thanh phan thiét
yéu khéac. Té bao dugc nudi trong cac diéu
kién tiéu chuan (5% CO,, do am 98%,
nhiét d6 37°C, vo trung tuyét ddi). Té bao
phat trién ¢ pha log s& dugc sir dung dé thir
doc tinh. Mau thir dugc hoa tan bang dung
moéi DMSO véi néng do ban dau 1a 20
mg/mL. Tién hanh pha loang 2 budc trén dia
96 giéng thanh 5 diy néng do tir cao xudng
thap 1an luot 1a 2564, 640, 160, 40 va 10
Hg/mL. Nong d6 chat thir trong dia thir
nghiém tuong Ung la 128, 32, 8, 2 va 0,5
Hg/mL. Chét tham chiéu Ellipticine pha
trong DMSO véi néng d6 0,01 mM.

2.2. Quy trinh tong hgp cac hop chét

2.2.1. Quy trinh tong hop hop chiit trung
gian aldehyde 1: Pa dugc trinh bay trong
tai liéu [10].

2.2.2. Hop chit 2

Hoa tan hop chéat 1 (20 mg; 0,025 mmol, 1
eq) trong 2-methyl-butene-2 (0,5 mL) va t-
BUuOH (2 mL). Sau d6 NaH,P0O,4.2H,0 (39
mg; 0,25 mmol, 10 eq) hoa tan trong 1,0
mL H,0 duogc cho vao hon hop phéan tmg
trén. Cudi cung NaClO, (11,3 mg; 0,125
mmol, 5 eq) duoc thém tur tor vao phan
tmg. Phan tmg duoc khudy & nhiét do
phong, sau 12 h thay hét chit dau. Hon
hop phan ung sau d6 dugc thém nude (10



mL) va chiét voi ethyl acetate (3 x 10 mL).
Lam khan dich chiét ethyl acetate bang
Na,SO, va cét loai dung moi thu dugc can
thd. Can thd dugc tinh ché trén cot sic ky
silica gel voi hé dung moi n-hexane/ethyl
acetate (3/1, v/v) thu duoc 19 mg san
pham c6 cong thirc 2 (hiéu suét phan tng
14 80%).

Chat rén mau vang nhat, *H-NMR (600
MHz, CDCls) dy: 3,37 (dd, J = 11,4; 4,2
Hz, 1H, H-2); 1,61 (m, 1H, H-3); 1,76 (m,
1H, H,-4); 2,01 (dt, J = 9,6; 3,0 Hz, 1H,
Hs-4); 6,81 (d, J = 1,8 Hz, 1H, H-6); 6,86
(d, J = 1,8 Hz, 1H, H-8); 2,70 (m, 2H,
CH,-9); 1,62 (m, 1H, H-9a); 0,84 (s, 3H,
CHs-11); 1,02 (s, 3H, CHs-12); 1,22 (s,
3H, CH3-13); 6,77 (d, J = 16,2 Hz, 1H, H-
1; 6,72 (d, J = 16,2 Hz, 1H, H-2'); 6,54
(s, 2H, H-8", H-4'); 3,35 (d, J = 4,2 Hz, 2H,
CH,-17); 5,45 (dt, J = 6,5; 1,0 Hz, 1H, H-
2"); 1,83 (s, 3H, CHs-5"); 0,06 (s, 3H,
CHa-Si); 0,07 (s, 3H, CH3-Si); 0,17 (s, 3H,
CHs-Si); 0,18 (s, 3H, CH3-Si); 0,26 (s,
12H, 4 x CH3-Si); 0,91 (s, 9H, 3 x CHs);
1,01 (s, 27H, 9 x CHs); 3,95 (s, 2H, CH,-
OH); *¥*C-NMR (150 MHz, CDCly): éc:
39,03 (C-1); 78,62 (C-2); 24,42 (C-3);
37,88 (C-4); 77,26 (C-4a); 144,58 (C-5);
116,68 (C-6); 121,06 (C-6); 129,49 (C-7);
126,06 (C-8); 123,19 (C-8a); 23,45 (C-9);
47,07 (C-9a); 144,76 (C-10a); 20,06 (C-
11); 14,78 (C-12); 27,86 (C-13); 128,45
(C-1"); 128,74 (C-2); 136,89 (C-3');
109,71 (C-4'+C-8'); 154,85 (C-5', C-7);
119,96 (C-6'); 28,68 (C-1");145,32 (C-2");
12599 (C-3"); 12,38 (C-4"); 171,36
(COOH), 25,79 (CHs); 25,87 (CHs); -4,92
(CH3-Si); -4,32 (CH5-Si); -4,22 (CH3-Si); -
3,97 (CHa-Si); -3,88 (CH3-Si); 18,09 (Cy);
18,29 (C,) va 18,46 (Cy).
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2.2.3. Hop chiit 3

Hon hgp paraformaldehyde (1,26 mg,
0,042 mmol, 2 eq) va benzyl amine (~2,5
pL, 0,023 mmol, 1,1 eq) dugc hoa tan
trong 2 mL MeOH va duoc khudy trong 30
phut & nhiét do phong. Tiép theo thém lan
luot chat dau 2 (20 mg, 0,021 mmol, 1 eq)
va hop chit cyclohexyl isocyanide (2,9 pL,
0,023 mmol, 1,1 eq) vao hdén hop phan
ung. Phan ing dugc thyc hién trong 18 h
thi dimg phan ung. Hon hop phéan mg sau
d6 duogc cbd quay loai bo dung méi MeOH
va tinh ché bang cot sic ky silica gel sir
dung hé dung mdi n-hexane/acetone (9/1,
v/V) cho 22 mg san pham co cong thirc 3
(hiéu suat 89%).

Chit rdn mau vang nhat, *H-NMR (600
MHz, CDCls): on (ppm) 3,37 (dd, J =
11,4; 4,2 Hz, 1H, H-2); 1,61 (m, 1H, H-3);
1,76 (m, 1H, H,-4); 2,01 (dt, J = 9,6; 3,0
Hz, 1H, H;-4); 6,80 (d, J = 1,8 Hz, 1H, H-
6); 6,73 (d, J = 1,8 Hz, 1H, H-8); 2,70 (m,
2H, CH»-9); 1,62 (m, 1H, H-9a); 0,84 (s,
3H, CHs-11); 1,02 (s, CH3-12); 1,22 (s,
CHs-13); 6,81 (d, J = 16,2 Hz, 1H, H-1");
6,70 (d, J = 16,2 Hz, 1H, H-2'); 6,52 (s,
2H, H-8', H-4"); 3,35 (d, J = 4,2 Hz, 2H,
CHz-1"); 6,68 (t, J = 5,4 Hz, 1H, H-2");
3,86 (s, 2H, CH2-5"); 3,63 (m, 1H, H-7");
4,61 (s, 2H, CH»-13"); 1,83 (s 3H, CHs-
20"); 7,11-7,23 (5H, m, nhom phenyl);
0,06 (s, 3H, CH3-Si); 0,07 (s, 3H, CH3-Si);
0,17 (s, 3H, CH3-Si); 0,18 (s, 3H, CH3-Si);
0,23 (s, 4 x CH3-Si); 0,91 (s, 3 x CHa);
1,01 (s, 9 x CHs3)."®*C-NMR (150 MHz,
CDCls) dc: 39,02 (C-1); 78,59 (C-2); 28,67
(C-3); 37,87 (C-4); 77,10 (C-4a); 144,78
(C-5); 136,64 (C-7); 116,65 (C-8); 121,05
(C-8a); 23.45 (C-9); 47,05 (C-9a); 144,58
(C-10a); 14,92 (C-11); 27,86 (C-12); 20,07



(C-13); 126,00 (C-1"); 127,63 (C-2";
123,21 (C-2"); 109,99 (C-4', C-8"); 154,73
(C-5", C-7"); 22,62 (C-1"); 174,22 (C-4"),
163,41 (C-6"); 31,59 (C-8"); 14.79 (C-
20"); 128,71 (CH, nhém phenyl); 32,76 (2
x CH,;, cyclohexyl); 24,68 (CHy,
cyclohexyl); 25,43 (CH;, cyclohexyl);
25,78 (CHs); 25,88 (CHj3); -4,92 (CH3-Si);
-4,34 (CHs-Si); -4,23 (CHg3-Si); -3,94
(CHs-Si); -3,87 (CHs-Si); 18,09 (C-Si);
18,33 (C-Si); 18,47 (C-Si).

2.2.4. Hop chit (E)-N-benzyl-N-(2-
(cyclohexylamino)-2-oxoethyl)-4-(4-((E)-
2-((2R,4aR,9aR)-2,5-dihydroxy-1,1,4a-
trimethyl-2,3,4,4a,9,9a-hexahydro-1H-
xanthen-7-yl)vinyl)-2,6-
dihydroxyphenyl)-2-methylbut-2-
enamide 4

Hoa tan hop chat 3 (12 mg, 0,01 mmol, 1
eq) trong 2 mL dung mdi THF khan & 0°C.
Dung dich TBAF 1M trong THF (0,048
mL, 0,048 mmol, 4,8 eq) dugc nho giot tir
tir vao hon hop phan tmg & 0°C. Hon hop
phan Ung dugc nang dan l1én nhiét do
phong va khudy trong 1 gio thi két thuc
phan tmg. Thém 5 mL nuéc vao hén hop
phan g va phan mg dugc chiét véi dung
moi ethyl acetate (5 mL x 3 lan). Dich
ethyl acetate dugc lam khan bang Na;SO,
va cit loai dung moi thu dugc cin thod
duogc st dung ngay cho phan tng tiép theo.
Cén tho dugc hoa tan trong 2 mL CH3CN
& 0°C va sau d6 nhé tur tor HF 48% (~ 1 pl,
0,02 mmol, 2,0 eq) vao hon hop phan tng.
Phan ung dugc nang dan 1én nhiét do
phong va theo ddi bang sic ki ban mong
t6i khi hét chat dau. Dung dich NaHCO;
bdo hoa dugc thém vao phan tng dé trung
hoa lwong HF du, sau d6 chiét voi EtOAc
(10 mL x 3 lan). Cac dich chiét EtOAc
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dugc gom lai, lam khan br:ing Na,S0O, va
dem quay cit chan khong dé loai dung moi
thu dugc can tho. Tinh ché cin nay trén cot
silica gel st dung hé dung moi
CHyCl,/acetone (7/3, v/v) thu dugc 3,5 mg
hop chat c6 cong thuc 4 (hiéu suit phan
ung qua hai budc nay dat 48%).

Chét ran mau vang nhat, HR-ESI-MS m/z
723,4027 [M+H]" (Tinh toan 1i thuyét cho
cong thirc [CasHssN207]", 723,4009). 'H-
NMR (600 MHz, CDs;OD) va *C-NMR
(150 MHz, CD3;0D) xem bang 1.

3. KET QUA VA THAO LUAN

Viéc nghién ctru ban téng hop cac dan xuét
schweinfurthin va khdo sat hoat tinh gay
ddc té bao cta cac dan xuét téng hop duoc
nham tao ra cac hoat chdt méi c¢6 hoat tinh
cao hon va it tac dung phu hon trong diéu
tri 14 mot viéc lam can thiét va c6 ¥ nghia
khoa hoc. Khi nghién ciru vé méi tuong
quan gitra hoat tinh - c4u tric cta 16p chat
scheinfurthin cho thay can phai giit nguyén
chu tric vong A, B, C (tricyclic
hexahydroxanthen (So d6 1) va cu hinh E
gitta C-1' va C-2' vi cac vi tri ndy quyét
dinh hoat tinh sinh hoc cta hop chét [13,
15, 16]. Piéu nay di md ra xu hudng tiép
can mdi 1a ban tong hop cac din xuat cia
schweinfurthin nham tim kiém céc chét c6
hoat tinh chéng ung thu tt hon va d& hip
thu hon nho gin cac nhom thé wa nudc
thong qua phuwong phéap téng hop cac dan
xuat méi theo hudng bién ddi cau trac hoa
hoc & cac nhém thé cia vong D. Do do,
muc tiéu nghién ctru 1a xay dung quy trinh
tong hop cac dan xuat schweinfurthin méi,
dya trén viéc tién hanh nghién ctu tong
hop cac dan xudt chira nhém diamide gin
vao nhom thé prenyl & vong D cia hop
chat schweinfurthin G.



Nguyén liéu chit ban dau dugc st dung
trong qua trinh téng hop 1 schweinfurthin
G, dugc phan 1ap tr loai Bach dan Nam
(Macaranga tanarius) ¢ Viét Nam, vai
ham luong twong d6i cao (0,1% so véi
nguyén liéu tho) [8, 17, 18]. Nghién ciru
téng hop cac dan xuat chira nhoém amide
gin vao nhom thé prenyl cua
schweinfurthin G dugc phan 1ap tur loai
Bach dan Nam (Macaranga tanarius)
thong qua bén budc chinh: (B1) bao vé 4
nhom hydroxyl, (B2) bién d6i nhom
isoprenyl (vi tri C-6" vong D) thong qua
phéan tng oxy hoda, (B3) st dung phan ng
da thanh phan UGI (multi-component
reaction) ddi voi chudi isoprenyl bién doi,
(B4) loai bo nhém bao vé 4 nhoém
hydroxyl dé thu dugc cic dan xuat chira
nhoém diamide gan vao.

Céc phan tmg téng hop hop chit aldehyde
1 da duoc t6i wu héa cac didu kién phan
g va két qua duoc trinh bay chi tiét [10].
Sau khi thu duoc san pham trung gian
aldehyde 1, thuyc hién phan tng oxi hda
aldehyde 1 thanh acid 2 théng qua phan
ung oxi hoéa Pinnick, sir dung cac tdc nhan
NaClO,/ NaH,PO; trong hén hop dung
moi H,0/t-BuOH/2-methyl-2-butene
(1/2/0,5) & nhiét d6 phong, trong 12 h cho
hiéu suét dat 90%. Thuc hién phan tung da

thanh phan UGI bao gom
paraformaldehyde, benzyl amine,
» OH oTBS
9 Y Ref [6]
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cyclohexyl isocyanide va 2 trong MeOH &
nhiét do phong trong 18 h thu dugc san
pham diamide 3 v6i hiéu suit 89%. Hai tac
nhan dugc lua chon dé thuc hién phan tng
da thanh phian UGI 1a benzyl amine va
cyclohexyl isocyanide do day la hai tac
nhan phd bién, bén va gia thanh ré. Ngoai
ra, trong quy trinh nay, nhém tert-
butyl(dimethyl)silyl (TBS) dugc chon 1am
nhém bao vé do cach tién hanh phan tng
don gian va tac nhan co gia thanh re, dé
tim va c6 tinh 6n dinh bén vimg trong cac
didu kién phan tng trong cac budc tiép
theo. San pham 4 thu duoc bang phan g
g0 bd bao v¢ nhom TBS. Vi¢c thuc hién
phan tng loai b6 nhém TBS nay thong qua
2 phan ung ké tiép: 1) st dung tac nhan
TBAF IM/THF (& 0°C, 1 h), 2) st dung
tac nhan HF (48%)/ CH3CN (¢ 0°C, 2 h),
hidu sudt qua hai phan tmg 1a 48%. Ngoai
ra, khi khao sat phan ing bo bao vé nay,
chung t6i nhan thdy néu chi sir dung tac
nhan TBAF hodc HF, hodc dat phan tng
bo bao vé nhom TBS theo thir tu tdc nhan
nguoc lai quy trinh trén (budc 1 st dung
HF va budc 2 sir dung TBAF) déu khong
& bo duoc hét cac nhom TBS va hiéu suit
thu duoc rat thap.

Dan xuit 4 va cac hop chit trung gian
dugc xac dinh cau trac bang phuong phap
phd cong hudng tir hat nhan NMR.

2-methyl-2-butene oTBS

NaH,PO,, NaClO, 30
_—
J >
H
2

H,0, tBuoH TBSO' "3

<

i OTBS OH
A
OTBS

o

o

So dd 1. Quy trinh téng hop hop chit diamide 4
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Phé khéi luong phan giai cao HR-ESI-MS
ctia 4 xut hién pic ion gia phan tir tai m/z
723,4027 [M+H]" cho phép xic dinh cong
thirc phﬁl’l t 1a Cy4Hs54N,07 (Tl’nh toan |y
thuyét cho CaqHssN207]", m/z 723,4009).
Két hop phd *C-NMR va HSQC cho thiy
hop chit 4 c6 44 nguyén tir carbon trong
d6 ¢6 2 nhom carbonyl & dc 169,63 (C-6"),
177,0 (C-4"); hai carbon sp® khong lién két

truc tiép v6i hydro & dc 39,52 (C-1) va
78,28 (C-4a); ba nhém methine sp® & dc
48,78 (C-9a), 49,93 (C-7") va 78,77 (C-2);
bén nhom methyl ¢ dc 14,52 (C-20"),
14,83 (C-11) va 20,26 (C-13), 27,91 (C-
12); mudi carbon sp® khong lién két truc
tiép véi nguyén tor hydro; 12 nhém
methine sp% 11 nhém methylene sp°.

Bang 1. Dit liéu phd NMR ctia hop chit 4 do trong CD;0D

c Hop chit 4
50 5H(J, HZ) C 5(; 5H(J, HZ)
1 39,52 - 7 157,50 -
2 78,77 | 3,37 (dd, 11,4;3,6) g 105,64 6,45 (5)
3 29,00 1,72 (m) G 22,96 343(d, 7,2)
1,85 (m)
4 38,93 1,85 (m) 2 131,04 6,83*
2,09 (m)
4a 78,28 - 3" 130,65
5 147,01 - 4" 177,01 -
6 | 111,17 6,82 (d, 1,8) 5" 51,12 3,91 (br s)
7 138,30 - 6" 169,63 -
8 | 12043 6,73 (d, 1.8) 7" 49,93 3,33 (m)
8a | 124,01 - 8" 3357 1,13 (m)
1,73 (m)
9 24,01 2,73 (M) 9" 26,07 1,08 (m)
1,58 (m)
9a | 48,78 1,72 (m) 10" 26,57 1,25 (m)
1,68 (M)
10a 142,30 11" 26,07 1,08 (m)
1,58 (M)
11 | 1483 0,90 (3) 12" 33,57 1,13 (m)
1,73 (m)
2 | 2701 1,12 (s) 13" 50,02 4,64 (br s)
13 20,26 1,25 (s) 14" 141,23 -
1 128,99 6,83 (d, 16,2) 15" 128,66 7,26*
2 | 127,38 6,70 (d, 16,2) 16" | 129,77 7,30 (M)
3 130,94 - 17" 127,38 7.23 (m)
4| 105,64 6,45 (3) 18" | 129,77 7,30 (m)
5 157,50 - 19" 128,66 7,26*
6 | 113,73 20" 14,52 2,02 (3)

*: Tin hi¢u chéap
Ph6 "H NMR cuia hop chit 4 xuét hién tin
hiéu proton cua lién két ddi c¢6 ciu hinh E
0 on 6,70 (1H, d, J = 16,2 Hz H-2'), 6,83
(1H, d, J = 16,2 Hz, H-1")]; tin hiéu cac
proton vong benzen 1 nhom thé & oy 7,23-
7,31; tin hiéu cac proton singlet cua bon
nhom methyl ¢ dy 0,90 (s, CH3-11), 1,12
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(s, CH3-12), 1,25 (s, CH3-13), 2,02 (s,
CH3-20"); tin hiéu cua hai proton vong
thom ¢ vi tri meta (vOng benzen thé
1,3,4,5) 6 oy 6,73 (1H, d, J = 1,8 Hz, H-
8); 6,82 (1H, d, J = 1,8 Hz, H-6); tin hiéu
cua hai proton vong thom & dy 6,45 (2H,
s, H-4', H-8"); 1 nhém oxymethine & Jdy



3,37 (1H, dd, J = 11,4; 3,6 Hz, H-2) va tin
hi€u cia céc proton aliphatic & vung
truong cao dugc gan cho vong cyclohexyl
cling dwoc quan sat thdy trén phd ‘H-
NMR. Trén phd COSY cho phép xac dinh
6 hé twong tac spin-spin (So dd 2). Sy phu
hop vé ciu trac cua khung schweinfurthin
cling dugc khing dinh thong qua viée
phan tich chi tiét cac twong tic xa giira
proton va carbon trén phd HMBC (So d6
2). Tir cac s6 liéu phd NMR cho phép xéac
dinh cau trac hop chat 4 dugc thé hién
nhu so d6 1, mot dan xuit diamide mai
dugc xac dinh 1a (E)-N-benzyl-N-(2-
(cyclohexylamino)-2-oxoethyl)-4-(4-((E)-
2-((2R,4aR,9aR)-2,5-dihydroxy-1,1,4a-
trimethyl-2,3,4,4a,9,9a-hexahydro-1H-
xanthen-7-yl)vinyl)-2,6-
dihydroxyphenyl)-2-methylbut-2-
enamide.

Két qua danh gia hoat tinh gay doc té bao

ung thu cta hop chat 4 trén dong té bao
ung thu biéu mé KB cho thay hop chét 4
c6 hoat tinh tét voi dong té bao ung thu
nay voi gia tri ICsp 1a 4,4 uM.

So d6 2. Mot s6 twong tac chinh trén phé HMBC
va COSY cua hop chit 4

4. KET LUAN

Ttr hop chat schweinfurthin G phan 1ap tir
cay Bach dan nam (Macaranga tanarius)
& Viét Nam, di tong hop dan xuét
diamide méi (4) qua sau phan ng chinh
v6i hidu suét tuong dbi cao va on dinh,
quy trinh don gian phu hop. Dan xuit
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diamide cta schweinfurthin G duoc téng
hop theo qui trinh da néu trén 1 hop chat
méi. Viée thuc hién bang phan umg da
thanh phan UGI (multi-component
reaction) dé gin cac nhom thé chira amide
vao nhém prenyl nhim lam ting tinh ua
nude cua hoat chat, 1am cho hoat chét d&
hép thu trong co thé. Hop chét 4 c6 hoat
tinh tot d6i v6i dong té bao ung thu biéu
md KB véi gia tri ICs = 4,4 uM.

Loi cdm on: Cong trinh nay dugc tai trg
béi Quy Phat trién Khoa hoc va Céng
nghé Qudc gia (NAFOSTED), Mi s6 dé
tai: 04/2019/TN.
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