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TéN(E HOP MOT SO DAN XUAT CUA AXIT MADECASSIC PHAN LAP TU
CAY RAU MA (CENTELLA ASIATICA (L.) URBAN) CUA VIET NAM
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Vién Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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Abstract

From the MeOH extract of the Centella asiatica (L.) Urban. was collected in Hanoi, madecasic acid was isolated
with 0.37%.w/w. Starting from the madecassic acid 7 new amide derivatives at the 28-COOH group have been
synthesized. Their structures were determined by IR, MS and NMR spectroscopic methods.
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1. PAT VAN BE

Cay rau ma (Centella asiatica) thudc ho Hoa tan
(Apiaceae) 1a mot loai thuc vat rat quen thudc voi
ngum Viét Nam. Ngoai viéc lam rau an, nudc sinh
t5,... rau ma con 1a mot vi thudc c6 cac tac dung
sinh hoc dang chi y nhu: khang viém, chdng oxi
hoa, chéng khoi u, chita bénh ngoai da va bao vé gan
[1-3]. T cay rau ma thu hai tai Ha Noi, hai tritecpen
la axit asiatic va axit madecassic voi ham luong
twong Ung 14 0,37 va 0,43 % da duoc phén lap [4].
Trong bang doc quyén sang ché US
2004/0097463A1 nam 2004 cac tac gia da st dung
axit asiatic, axit madecassic hodc asiaticosid dé diéu
tri cac bénh nhu: ung thu biéu mo, ung thu vu, ung
thu thi mat, ung thu bang quang, ung thu ndo, ung
thu ¢d, ung thu rau, ung thu da day, ung thu mang tir
cung, ung thu thyc quan, ung thu tuy xuong. Ngoai
ra, cac hop chat nay con duoc st dung diéu tri bénh
tang sinh, vi du nhu bénh vay nén, u md, u tuyén
(polyp noi két), bénh da u nang than [5]. Gan day
cac nha khoa hoc trén the gidi rat quan tim dén viéc
tong hop cac dan xudt cua axit asiatic va axit
madecassic. Trong bang doc quyén sang ché sb
6,071,898 dang ky tai My, nhom tac gia Han Qubc
da tong hop mot s6 din xuit cua axit asiatic va
nghién ctru hoat tinh khang ung thu va bao vé gan
ctia ching. Hai dan xut c6 hoat tinh gdy doc té bao
manh véi t& bao ung thu P388DI1 la: metyl A (1)-
norursa-2,12-diene-23-succinyloxy-2-formyl-28-
oate va metyl(Al)-norursa-2-hydroxymetyl-2,12-
diene-23-hydroxy-28-oate bao vé dugc 23-41 % té
bao gan bi gay doc boi CCly va 40-72 % té bao gan
bi gy doc boi galactosamine [3]. Bai bao nay chiing
t6i thong bao cac két qua vé tong hop 7 dan xuét

amide mdi cua axit madecassic, tach tir cdy rau ma
Viét Nam.

2. THUC NGHIEM
2.1. Héa chit, thiét bi phan tich

Séic ky 16p mong (SKLM): Str dung ban mong
nhoém trang san silica gel 60 GF,s4, @0 day 0,2 mm.
Phén 1ap cac chit bang phuong phap sic ky cot véi
chat hip phu la silica gel ¢& hat 0,40-0,63 mm
Merck. Pho cong hudng tir hat nhan 'H, “C-NMR
do trén may Bruker Avance-500 tai Vién Hoéa hoc,
chat ndi chuan 1a TMS cho '"H- va tin hiéu dung moi
cho PC-NMR. Phd hdng ngoa (FTIR) do duéi dang
vién nén KBr trén may quang phd IMPACT 410 cua
héng Nicolet, Hoa Ky. Phdé MS duogc ghi trén may
Agilent 6310 Ion Trap tai Vién Hoa hoc cac hgp
chét thién nhién.

Céc chét tong hop duoc trinh bay ¢ so do 1.

2.2. Quy trinh tdng hop

2.2.1. Tong hop chat 2 (2a,3B,6B,23-teraaceto-
xyurs-12-en-28-oic axit)

502 mg (0,996 mmol) axit madecassic (1) dugc
hoa trong 10 ml pyridin va 300 mg (2,921 mmol)
anhydric acetic, hdn hop phan tmg dugc khudy &
nhiét d6 phong qua dém, cho thém 20 ml etyl axetat
va trung hoa véi HCI (1 N) dén pH = 6. Sau d6 duoc
rira v6i dung dich NaHCO; (10 %), cubi cing dung
dich duge rira véi nude mudi bio hoa va duoc lam
khan bﬁng Na,SO,, cét loai dung moi. Chay cot
silica gel voi hé dung moi n-hexan/etylaxetat = 2:1
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thu duoc chit 2 (533,4 mg, hiéu suét 85 %).

Ph6 hdng ngoai cho dinh hap thu dic trung cta
nhom CH,, CH; ¢ 2939,92 va nhéom carbonyl &
1740,49 (C=0).

Phé 'H-NMR (CDCls), 500 MHz, & (ppm): 0,85
(3H, d = 6,5 Hz, CH3); 091 (3H, d, J = 7,5 Hz,
CH;); 0,96 (3H, s, CH;); 1,04 (3H, s, CHj); 1,05
(3H, s, CH3); 1,27 (3H, s, CHs); 1,96, 2,04, 2,05,
2,07 (mdi dinh 3H, CH;CO); 3,71 (d, J = 12,0 Hz,
H-23a); 3,94 (d, J = 12,0 Hz, H-23b); 4,3 (m, H-6);
5,01 (d, J= 10,5 Hz, H-3); 5,22 (m, H-2); 5,21 (br,
H-12).

Phé khéi ESI-MS, ion duong; m/z = 672,4 [M]"
(tmg vé&i cong thire phan tir: C3gHseNO ).

2.2.2. Tong hop chat 3 (2a,3p,6p,23-tetraaceto-
xyurs-12-en-28-N-[n-propan-1-ol]-amit)

500 mg (0,794 mmol) chét 2 hoa tan trong 20 ml
CH,Cl, khan, cho vao 0,5 ml (6 mmol) oxalylchlorit.
Hdn hop dugc khudy ¢ nhiét d6 phong 24 gio. Sau
d6 cit loai CH,Cl, va oxalylchlorit du dudi ap suét
giam. Chét rdn con lai duge hoa tan trong 20 ml
CH,Cl,, thém vao 6 mmol triethylamin va 6 mmol 3-
aminopropan—l—ol. Tiép tuc khudy trong 20 gid &
nhiét d6 phong. Hon hop phan tng dugc ria véi
H,0, HCI lodng va cudi cung v6i H,O. Lam khan
bang Na,SO,, cit loai dung méi dudi ap sudt giam
thu dugc chit rin. Tach chit ran thu dugc trén cot
silica gel vdi hé dung mdi n-hexan/EtOAc, thu dugc
chit 3 (570 mg, hiéu suét 86 %).

Phd hdng ngoai cho dinh hip thu dic trung cua
nhom hydroxy & 3432,2 (OH), CH,, CH; 2930,19
cm” va nhom cacbonyl ¢ 1735,40 cm™ (C=0).

Phé 'H-NMR (CD;OD), 500 MHz, & (ppm):
0,94 (3H, d = 7,0 Hz, CH3); 0,98 (3H, d, /= 7,0 Hz,
CH;); 1,10 (3H, s, CH3); 1,26 (3H, d, J = 7,0 Hz,
CH;); 1,31 (3H, s, CH3); 1,27 (3H, s, CH3); 1,99,
2,03, 2,04, 2,05 (mdi dinh 3H, CH;CO); 3,17- 3,21
(m, 1H); 3,27-3,35 (m, 1H); 3,59-3,63 (m, 2H); 3,77
(1H, d, J= 12,0 Hz, H-23a) 3,92 (d, J = 12,0 Hz, H-
23b); 4,10-4,15 (m, 2H); 4,3 (br.s, H-6); 4,96 (d, J =
10,0 Hz, H-3); 5,26-5,27 (m, H-2); 5,4 (m, H-12).

Phé ""C-NMR (CD;OD, 125 MHz) & (ppm):
41,1 (C-1), 71,1 (C-2), 76,6 (C-3), 42,6 (C-4), 48,9
(C-5), 67,9 (C-6), 32,7 (C-7), 40,1 (C-8), 48,8 (C-9),
38,8 (C-10), 24,4 (C-11), 127,0 (C-12), 139,4 (C-
13), 43,4 (C-14), 28,9 (C-15), 25,2 (C-16), 47,0 (C-
17), 54,3 (C-18), 41,2 (C-19), 40,1 (C-20), 31,9 (C-
21), 38,1 (C-22), 66,3 (C-23), 14,4 (C-24), 15,7 (C-
25), 17,7 (C-26), 24,0 (C-27), 180,0 (C-28), 18,8 (C-
29), 21,5 (C-30); 172,2, 172,3, 172,6, 172,9 (4 x
COCH,); 21,0, 20,8, 20,7 (4 x COCHj3); 38,7 (C-1");
32,8 (C-2%); 61,5 (C-3°).

Trdan Van Loc va cong sy

Pho khéi ESI-MS, ion duong; m/z = 729,1 [M]"
(tmg vé&i cong thirc phan tir: C4 He;NO ).

2.2.3. Tong hop chat 4 (2a,3p,6p,23-tetraaceto-
xyurs-12-en-28-N-[n-propyl- 1-acetoxy]-amit)

336 mg (0,5 mmol) chét 3 dugc hoa trong 20 ml
CH,Cl, va 0,01 mmol DMAP, nho giot 1 mmol
axetyl clorua vao, hdn hop phan tmg dugc khudy &
nhiét do phong qua dém. Sau d6 dugc rua voi dung
dich NaHCO; (10 %), cubi cing V@i nude mudi bio
hoa va lam khan bang Na,SOq,, cét loai dung moi.
Chay cot silica gel voi hé dung modi n-hexan/etyl
axetat, thu dugc chét 4 (292 mg, hiéu suit 82 %).

Phé hdng ngoai cho dinh hip thy dic trung cua
nhém CH,, CH; & 2956,38, 2862,30 cm™ va nhom
cacbonyl 61736,42 cm™ (C=0).

Phd 'H-NMR (CDCls, 500 MHz), & (ppm): 0,78
(3H, s, CH3), 0,85 (3H, d, J = 10,0 Hz, CH3), 0,89
(3H, s, CH3), 0,96 (3H, s, CH3), 1,10 (3H, s, CH;),
1,11 (6H, s, 2 x CHj3), 1,94, 1,96, 1,98; 2,02, 2,006,
(mdi dinh 3H, CH;CO); 3,07-3,11 (m, 1H), 3,37-
3,40 (m, 3H), 3,58 (1H, d, J = 12 Hz, H-23a), 3,84
(d, J= 11,5 Hz, H-23b), 4,10 (t, J = 6,0), 5,08 (d, J =
10,5 Hz, H-3), 5,13-5,17 (m, H-2), 5,31 (br.s, H-12),
6,04 (t, /= 6,0 Hz, NH).

Pho C-NMR (CDCl;, 125 MHz) § (ppm): 43,8
(C-1), 69,9 (C-2), 74,8 (C-3), 41,9 (C-4), 47,5 (C-5),
17,8 (C-6), 32,4 (C-7), 39,7 (C-8), 47,5 (C-9), 37,7
(C-10), 23,4 (C-11), 125,1 (C-12), 139,8 (C-13),
42,4 (C-14), 27,7 (C-15), 24,7 (C-16), 47,7 (C-17),
53,8 (C-18), 39,6 (C-19), 39,1 (C-20), 30,8(C-21),
36,2 (C-22), 65,2 (C-23), 13,9 (C-24), 16,9 (C-25),
17,1 (C-26), 23,1 (C-27), 177,9 (C-28), 17,0 (C-29),
21,1 (C-30); 171,1, 170,7, 170,4, 170,3 (4 x
OCOCH3), 21,0, 20,9, 20,8, 20,7 (4 x COCHs;), 37,3
(C-1"), 28,6 (C-2°), 62,0 (C-3°).

2.2.4. Téng hop chit 5 (20,3B,6p,23-tetrahydro-
xyurs-12-en-28-N-[n-propan-1-acetoxy]-amit)

500 mg (0,686 mmol) chit 4 dugc hoa tan trong
40 ml MeOH, cho 2 ml NaOH 4 N vao hdn hop
phan ng va khudy & nhiét o phong 16 gio. Sau do
cat loai dung méi dudi ap suat giam, can con lai
duoc hoa tan trong 15 ml nudc cat va trung hoa bang
HCI 5% dén pH = 7, chiét bing CH,Cl, ba lan, dich
chiét duoc ra véi nude, 1am khan béng Na,SO.,, cit
loai dung méi thu duoc san phim thd. San phim tho
duoc tinh ché trén cot silica gel v6i hé dung moi rira
giai 1a CH,Cl,:MeOH = 95:5, nhan dugc chit 5 (288
mg, hiéu suat75 %).

Phé 'H-NMR (CD;OD), 500 MHz), & (ppm):
0,94 (3H, d = 7,0 Hz, CH3), 0,97 (3H, d, /= 7,0 Hz,
CH;), 1,10 (3H, s, CH3), 1,11 (6H, s, 2 x CH3); 1,12
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(3H, s, CH3), 1,18 (3H, s, CH3), 1,4 (3H, d, J = 7,0
Hz, CH3), 3,16-3,22 (m, 1H), 3,27-3,35 (m, 1H),
3,40 (br.s, 2H), 3,45 (1H, d, J= 11,0 Hz, H-23a), 3,6
(d, J = 11,0 Hz, H-23b), 3,60-3,62 (m, 2H), 3,71-
3,82 (m, 1H), 4,4 (br.s, H-6), 5,40-5,43 (m, H-12).

Phé “C-NMR (CD;OD, 125 MHz) & (ppm):
42,5 (C-1), 69,8 (C-2), 74,7 (C-3), 42,6 (C-4), 48,4
(C-5), 68,9 (C-6), 31,9 (C-7), 38,5 (C-8), 48,7 (C-9),
37,5 (C-10), 23,3 (C-11), 125,8 (C-12), 139,1
(C-13), 43,2 (C-14), 27,7 (C-15), 24,6 (C-16), 47,9
(C-17), 54,4 (C-18), 39,7 (C-19), 40,6 (C-20), 29,0
(C-21), 38,3 (C-22), 65,9 (C-23), 15,4 (C-24), 17,6
(C-25), 19,1 (C-26), 23,9 (C-27), 178,6 (C-28), 19,1
(C-29), 21,6 (C-30); 38,7 (C-1°); 32,8 (C-2°); 61,5
(C-3").

Phd khéi ESI-MS, ion duong; m/z = 561 [M]"
(tng v6i cong thure phan tir: C33HssNOg).

2.2.5. Tong hop chat 6 (20,35 6p,.23-tetra-
acetoxyurs-12-en-28-N-[isopropyl]-amit)

672 mg (1 mmol) chit 2 hoa tan trong 20 ml
CH,Cl, khan, cho vao 0,5 ml (6 mmol) oxalylclorit.
Hdn hop dugc khudy ¢ nhiét d6 phong 24 gio. Sau
do cht loai CH,Cl, va oxalylclorit du dudi ap suét
giam. Chét rin con lai dugc hoa tan trong 20 ml
CH,Cl,, thém vao 6 mmol trietylamin va 1,5 mmol
isopropyl amin. Khudy trong 20 gid & nhiét do
phong. Hon hop phan tng dugc rira voi H,O, HCI
lodng va cu6i cung voi H,O. Lam khan bang
Na,S0, cit loai dung moi dudi ap sudt giam thu
duogc chét ran. Tach chat ran thu dugc trén cot silica
gel v&i hé dung moéi n-hexan/EtOAc, thu dugc chét
6 (513 mg, hiéu sut72 %).

Ph6 hong ngoai cho dinh hip thu ¢ 3428,99
(NH), 2936,49 cm” (CH,, CH;) va 1735,15 cm’
(C=0).

Phd 'H-NMR (CDCls), 500 MHz), 8 (ppm): 0,82
(3H, d = 6,5 Hz, CH3); 0,87 (3H, s, CH3); 0,99-1,07
(15H, 5 x CH3); 1,25 (3H, s, CH;); 1,94, 1,97, 1,99,
2,02, 2,04 (mdi dinh 3H, CH;CO); 3,77 (1H, d, J =
12,0 Hz, H-23a), 3,91 (d, J = 12,0 Hz, H-23b); 3,84-
3,88 (m, 1H); 4,3 (br.s, H-6); 4,96 (d, J = 10,5 Hz,
H-3); 5,17-5,22 (m, H-2); 5,3 (m, H-12); 5,6 (1H, d,
J=17Hz, NH).

Phd C-NMR (CDCls, 125 MHz) & (ppm): 40,6
(C-1), 69,9 (C-2), 74,9 (C-3), 42,3 (C-4), 47,9 (C-5),
67,2 (C-6), 30,6 (C-7), 42,2 (C-8), 47,5 (C-9), 38,6
(C-10), 24,4 (C-11), 127,0 (C-12), 139,4 (C-13),
43,4 (C-14), 28,9 (C-15), 24,5 (C-16), 47,4 (C-17),
54,1 (C-18), 41,2 (C-19), 39,7 (C-20), 30,8 (C-21),
37,3 (C-22), 65,3 (C-23), 15,2 (C-24), 17,0 (C-25),
18,4 (C-26), 23,0 (C-27), 176,8 (C-28), 18,6 (C-29),
21,1 (C-30); 170,3, 170,8 (4 x COCHj3); 21,0, 20,8,

Tong hop mot so dan xudt cua axit madecassic...

20,7 (4 x COCHs); 43,0 (C-1°); 22,1 (C-2°); 22,6
(C-3).

Phé khéi ESI-MS, m/z = 712 [M-H], M = 713
(Gng v6i cong thire phan tir: C4HgoNOy).

2.2.6. Tong hop chit 7 (20,3B,6B,23-tetrahydro-
xyurs-12-en-28-N-isopropyl-amit)

365 mg (0,5 mmol) chit 6 dugc hoa tan trong 40
ml MeOH, cho 2 ml NaOH 4 N vao hon hop phin
mg va khudy & nhiét d6 phong 16 gid. Sau d6 cat
loai dung méi dudi ap suat giam, cdn con lai dugc
hoa tan trong 15 ml nudc cat va trung hoa bang HCI
5% dén pH = 7, chiét bang CH,Cl, ba lan, dich chiét
duoc rira vo1 nude, lam khan béng Na,SO,, cét loai
dung moéi thu duoc san phdm tho. San phim tho
duoc tinh ché trén cot silica gel v6i hé dung moi rira
giai CH,Cl,:MeOH = 95:5, thu dugc chat 7 (228 mg,
hiéu suit 71 %).

Phé 'H-NMR (CD;OD), 500 MHz), & (ppm):
0,93 (3H, d = 7,0 Hz, CH3); 0,98 (3H, d, /= 7,0 Hz,
CH,); 1,10 (3H, s, CHy); 1,13 (3H, s, CHj); 1,16
(3H, s, CH3); 1,40 (3H, s, CH3); 3,31-3,32 (m, H-3);
3,47 (d, J = 11,0 Hz, H-23a); 3,52 (d, J = 11,0 Hz,
H-23b); 3,71-3,77 (m, H-2); 4,42 (br.s, H-6); 5,42-
5,37 (m, H-12).

Ph6 "“C-NMR (CD;OD, 125 MHz) & (ppm):
42,4 (C-1), 69,8 (C-2), 74,9 (C-3), 42,5 (C-4), 48,3
(C-5), 68,6 (C-6), 31,9 (C-7), 38,5 (C-8), 48,8 (C-9),
37,3(C-10), 23,4 (C-11), 125,7 (C-12), 139,0 (C-13),
43,0 (C-14), 27,8 (C-15), 24,7 (C-16), 47,9 (C-17),
54,5 (C-18), 39,9 (C-19), 40,5 (C-20), 29,0 (C-21),
38,5 (C-22), 65,9 (C-23), 15,2 (C-24), 17,8 (C-25),
19,0 (C-26), 23,8 (C-27), 179,6 (C-28), 19,1 (C-29),
21,6 (C-30); 43,1 (C-1); 22,1 (C-2"); 22,4 (C-3").

Phé khdi ESI-MS, m/z = 544 [M-H], M = 545
(Gng v6i cong thie phan tir: C33HssNOs).

2.2.7. Téng hop chat
acetoxyurs-12-en-28-amit)

8 (2a,3p,60,23-tetra-

533 mg (0,794 mmol) chét 2 hoa tan trong 20 ml
CH,Cl, khan, cho vao 0,5 ml (6 mmol) oxalylchlorit.
Hon hop dugc khudy ¢ nhiét d6 phong 24 gio. Sau
d6 cat loai CH,Cl, va oxalylclorit du dudi ap suat
giam. Chét ran con lai dugc hoa tan trong 20 ml
CH,Cl,, thém vao 6 mmol trietylamin va 1,5 mmol
ammoniac 30 %. Tiép tuc khudy 20 gid & nhiét do
phong. Hon hop phan tmg duoc rira v6i H,O, HCI
lodng va cu6i cung voi H,O. Lam khan bang
Na,SO,, cit loai dung méi dudi ap sudt giam thu
duoc chét ran, tach trén cot silica gel voi hé dung
moi n-hexan/EtOAc. Thu duoc chit 8 (469 mg, hiéu
suét 88 %).
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Phd hong ngoai cho dinh hip thu & 3478,38
(NH,), 2935,52 ¢cm” (CH,, CHj), 1736,74 cm’
(C=0).

Ph6 '"H-NMR (CDCl;), 500 MHz), & (ppm): 0,87
(3H, d = 6,0 Hz, CH;); 0,90 (3H, s, CH3); 0,92 (3H,
s, CH3); ; 1,10 (3H, s, CH3); 1,11 (3H, d, J = 7,0 Hz,

Trdan Van Loc va cong sy

CH;); 1,30 3H, s, CH;); 1,99, 2,03, 2,06, 2,07 (mdi
dinh 3H, CH;CO; 3,73 (1H, d, J = 12,0 Hz, H-23a)
3,92 (d, J = 12,0 Hz, H-23b); 4,36 (br.s, H-6); 5,03
(d, J = 10,0 Hz, H-3); 5,21-5,26 (m, H-2); 5,39 (m,
H-12); 5,48, 5,83 (2H, br.s, NH,).

HO COOH
HO'
on 1
HO/
(CH3CO)20/PV
5
H
o) COOH o
1- Oxal Ichlorua
AcO, AN, . T _1- Oxalyl chlorya_ chlorya " NH,
z NH,(CH,);0H AcO
AcO' r 2CH) i 2- NH;
g 0A 2 AcO/ ; OAc
AcO” c OH
AcCUDMAP 1- Oxalyl chlorua
¢ 2- NH,CH(CHy), NaOH/MeOH
o) o) o
Ac 1' AcO, HO,
HN—\_\y HN\I/ NH,
AcO” Y 2" Yac AcO” Y HO
} ooac 4 2 oac 6 | I
AcO” AcO HO” 9
NaOH/MeOH NaOH/MeOH
]
0 o)
HO, 1
) HN—\_\3, Ho, HN
Al
HO' i 2 OH HO \I/
Howr oM S 0/ OH 7

So do 1: So @6 tong hop mot s6

Phd *C-NMR (CDCls, 125 MHz) & (ppm): 42,5
(C-1), 69,9 (C-2), 74,9 (C-3), 42,4 (C-4), 47,5 (C-5),
67,5 (C-6), 30,9 (C-7), 38,6 (C-8), 48,1 (C-9),
37,3(C-10), 23,4 (C-11), 125,6 (C-12), 139,0 (C-13),
43,0 (C-14), 27,8 (C-15), 24,7 (C-16), 47,9 (C-17),
54,4 (C-18), 39,8 (C-19), 38,7 (C-20), 30,7 (C-21),
37,1 (C-22), 65,3 (C-23), 15,3 (C-24), 17,1 (C-25),
18,5 (C-26), 23,1 (C-27), 181,3 (C-28), 18,6 (C-29),
19,7 (C-30); 170,8, 170,4 (4 x OCOCHa); 21,2, 21,1,
20,7, 20,8 (4 x OCOCH35).

Phé khéi ESI-MS, m/z = 672 [M + H]", M = 671
(ing v6i cong thure phan tir: C33Hs7NOy).

511

dan xuat cua axit madecassic

2.2.8. Tong hop chdt 9 (20,3B,68,23-tera hydro-

xyurs-12-en-28-amit)

429 mg (0,64 mmol) chét 8 duoc hoa tan trong
40 ml MeOH, cho 2 ml NaOH 4 N vao hdén hop
phan tng va khudy ¢ nhiét do phong 16 gio. Sau dé
cit loai dung méi dudi 4p sut giam, cin con lai
duogc hoa tan trong 15 ml nudc cét va trung hoa bang
HCI 5 % dén pH = 7, chiét bang CH,Cl, ba lan, dich
chiét dugc rira véi nude, 1am khan béng Na,SO,, cit
loai dung méi thu dugc san pham thd. San pham tho
duoc tinh ché trén cot silica gel voi hé dung moi rira
giai CH,Cl,:MeOH = 95:5, thu dugc chat 9 (190 mg,
hiéu sut 70 %).
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Phé 'H-NMR (CD;OD), 500 MHz), 8 (ppm):
0,93 (3H, d = 6,0 Hz, CH;); 0,98 (3H, d = 6,0 Hz,
CHs); 1,10 (3H, s, CHs); 1,13 (3H, s, CH3); 1,15
(3H, d, J = 7,5 Hz, CH;); 1,40 (3H, s, CH3); 3,30-
3,33 (m, H-3); 3,45 (d, J = 11,0 Hz, H-23a); 3,53
(d, J = 11,0 Hz, H-23b); 3,73-3,78 (m, H-2); 4,40
(br.s, H-6); 5,43-5,39 (m, H-12).

Phé "“C-NMR (CD;OD, 125 MHz) & (ppm):
42,5 (C-1), 69,9 (C-2), 74,9 (C-3), 42,4 (C-4), 48,5
(C-5), 68,4 (C-6), 31,9 (C-7), 38,6 (C-8), 48,8 (C-9),
37,3(C-10), 23,4 (C-11), 125,6 (C-12), 139,0 (C-13),
43,0 (C-14), 27,8 (C-15), 24,7 (C-16), 47,9 (C-17),
54,4 (C-18), 39,9 (C-19), 40,3 (C-20), 29,0 (C-21),
38,5 (C-22), 65,9 (C-23), 15,2 (C-24), 17,7 (C-25),
19,1 (C-26), 23,9 (C-27), 183,6 (C-28), 19,2 (C-29),
21,5 (C-30).

- Phé khéi ESI-MS, m/z = 539 [M+HCI]", M =
503 (tng voi cong thirc phan tir: C30HsoNOs).

3.KET QUA VA THAO LUAN

Axit mandecassic (1) dwoc phan 1ap va tinh ché
tu 14 cay rau ma theo quy trinh & tai li¢u [4].

Chat 1 ¢6 5 trung tim phan tng gém bon nhom
hydroxy va mdt nhom axit carboxylic c6 kha nang
tham gia phan ng v6i cac amin. Dé thu duoc san
pham amit chi & nhom cacboxylic ta phai axetyl hoa
bén nhém hydroxy cia 1 véi anhydrit axetic trong
pyridine, thu dugc san pham 2. Chét 2 duogc hoat hoa
dudi dang clorua axit nho phan Umg véi oxalylclorit
trong diclometan ¢ nhiét do phong. Cat loai
oxalylchlorit du, sau d6 cho thém cac amin tuong
g va khudy ¢ nhiét d6 phong 24 gio s& thu duoc
cac san pham 3, 6 va 8 v&i hiéu sut phan Gng kha
cao sau khi tinh ché qua sic ky cot trén silica gel.

Chat 2: Phd '"H-NMR cho thay c6 6 nhém metyl
trong d6 c6 2 nhom metyl gin vdi cacbon bac hai
v6i cac tin hiéu dublet tai 6= 0,85 (3H, d = 6,5 Hz,
CHj); 0,91 (3H, d, J = 7,5 Hz, CH;) va 4 nhom
metyl gin v6i cacbon bic 4 véi cac tin hiéu singlet
tai 6y = 0,96 (3H, s, CH;); 1,04 (3H, s, CH;);
1,05(3H, s, CH;); 1,27 (3H, s, CH;). Piac biét xuat
hién 4 nhéom acetyl voi cac tin hi¢u singlet tai oy =
1,96 (3H, s, OCOCHs); 2,04 (3H, s, OCOCH,);
2,05( 3H, s, OCOCHjs); 2,07 (3H, s, OCOCH,;) va co
su dich chuyén cia H-2, H-3, H-23 vé phia truong
thap: 3,71 (d, J = 12,0 Hz, H-23a); 3,94 (d, J = 12,0
Hz, H-23b); 5,01 (d, J = 10,5 Hz, H-3); 5,22 (m, H-
2). Po chuyén dich hoa hoc ctua H-6 trong truong
hop nay thay d6i khong dang ké. Phd *C-NMR c6
du cac tin hi€u cacbon cia axit madecassic (1) va
xuét hién thém 4 nhéom OAc ¢6 do dich chuyén la:
172,2, 172,3, 172,6, 172,9 (4 x COCH3;), nhu vay ca
4 nhom hydroxyl da dugc axetyl hoa.

Tong hop mot so dan xudt cua axit madecassic...

Céu triic hoa hoc ciia cac chat chira nhom axetyl
12 3, 4, 6, 8 thu dugc tir so dd téng hop 1 da dugc
khing dinh qua céac dit liéu ph6 IR, MS va NMR.

Thiy phan chit 4, 6 va 8 biang NaOH (4 N)
trong MeOH thu duoc cac hop chit twong tng 5, 7
vao.

Céu trac hoa hoc clia cac chit nay dwogc chimg
minh dudi day.

Chit 5: Phd 'H-NMR khong con xuit hién 5
nhém axetyl & & = 1,94-2,06 va c6 su dich chuyén
ciia H-2, H-3, H-23 va H-3 v& phia truong cao:
3,16- 3,22 (m, H-3); 3,40 (br.s, 2H-3") gén v6o1 nhém
hydroxy; 3,45 (d, J = 11,0 Hz, H-23a); 3,60 (d, J =
11,0 Hz, H-23b); 3,71-3,82 (m, H-2). Phé *C-NMR
va cic phd DEPT 90, DEPT 135 c6 mat cia 33
cacbon trong d6 c6 6 nhém CHj; 12 nhom (CHy); 8
nhém (CH) va 7 nhém béc 4. Pic biét xuit hién
thém ba tin hi€u cacbon bac 2 & 6. = 39,1 (C-1’);
32,1 (C-2°); 59,5 (C-3’) cua mach nhanh propanol,
nhu vay ca 5 nhom axetyl da dugc thiy phan thanh
cac nhom hydroxyl. Két hop phd ESI-MS, phd IR,
phé 'H-, "C-NMR chiing t6i xac dinh duoc cAu tric
clia chét 5.

Chit 7: Ph6 '"H-NMR ¢ ving trudng cao chi con
tin hiéu ctia 8 nhém metyl éy = 0,93-1,40 trong do
¢6 2 nhom metyl cua mach nhanh isoproryl, khong
con xuat hién 4 nhoém axetyl va co sy dich chuyén
cua H-2, H-3, H-23 v¢ phia truong cao: 3,31-3,32
(m, H-3); 3,47 (d, J = 11,0 Hz, H-23a); 3,52 (d, J =
11,0 Hz, H-23b); 3,71-3,77 (m, H-2). Phé *C-NMR
va cac phé DEPT 90, DEPT 135 cho théy su cO mat
cua 33 cacbon trong d6 c6 8 nhém (CHj); 8 nhéom
(CHy); 10 nhém (CH) va 7 nhéom bac 4. Ngoai ra
phé "H va *C-NMR cua chét 7 1a gidng vé&i phd cua
chat 1, con xuit hién thém 2 tin hiéu ctia nhém
metyl tai 6 = 22,1, 22,4 ppm va tin hiéu cacbon béc
3 tai 6 = 43,1 ppm.

Tir cac s6 liéu phd ESI-MS, phd 'H-, "C-NMR
chung t6i xac dinh duoc cAu tric cta chét 7.

Chit 9: Phd '"H-NMR ¢ ving truong cao chi
con tin hiéu cua 6 nhom metyl &y = 0,72-1,02, khong
con xuat hién 4 nhoém axetyl va co sy dich chuyén

cua H-2, H-3, H-23 v¢ phia truong cao: 3,33-3,30
(m, H-3); 3,45 (d, J = 11,0 Hz, H-23a); 3,53 (d, J =
11,0 Hz, H-23b); 3,78-3,73 (m, H-2). Phd *C-NMR
va cac phé DEPT 90, DEPT 135 cho théy su cO mat
cua 30 cacbon trong d6 c6 6 nhém (CHj); 8 nhém
(CH,); 9 nhom (CH) va 7 nhom béc 4. Ngoai ra phd
'H va 3C-NMR cuia chét 9 1a gidng véi phd cua chét
1, ngoai trur tin hi¢u ciia nhom CONH, tai & = 183,6
ppm thay cho nhom COOH tai 6 = 180 ppm ¢
chat 1.

Nhu vay cac nhom axetyl da bi thuy phan thanh
cac nhom hydroxyl. Két hop phd ESI-MS, pho hong

512



TCHH, T. 52(4), 2014

ngoai, phé 'H-, *C-NMR chung t6i xac dinh duoc
cau truc cua chat 9.

Loi cam on: Chung t6i chdan thanh cam on Quyp

Phat trién Khoa hoc Céng nghé QL{éc gia
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50 104.01-2012.33.

TAI LIEU THAM KHAO

1. Yoshinari Ohnishi et al. Inhibitory effects of asiatic

Lién hé: Tran Vian Loc
Vién Hoa hoc

V@én Han 1am tha hoc va Cong pghé Yiét Nam
S6 18, Hoang Quoc Viét, Quan Cau Giay, Ha Noi

Email: tvloc@ich.vast.vn.

513

Trdan Van Loc va cong sy

acid and CPT-11 on growth of HT-29 cells, the
Journal of Medical investigation, 52, 65-72 (2005).
Mei Liu et al. Madecassoide isolated from Centella
asiatica Herbs Facilitates Burn Wound Healing in
Mice, Planta Medica, 74, 809-815 (2008).

Sang Sup Jew et al. US patent 6,071,898, Jun. 6
(2000).

Tran Vian Loc, Tran Vian Sung, Pham Duc Thing.
Nghién curu thanh phdn hoa hoc va hoat tinh sinh hoc
cua cdy rau ma, Tap chi Héa hoc, 50(5B), 18-22
(2012).

USP 0097463A1, May 20 (2004).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


