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SUMMARY

Five  xanthone  derivatives,

formoxanthone A,

xanthone-V,,  trapezifolivanthone,

globuxanthone and 1,7-dilydroxysanthone, were isolated from the bark of Garcinia mergnensis
collected in Ho Chi Minh City. The structures of the compounds were eluctdated using
spectroscopic technigites (1-D and 2-D NMR, HREI-MS, UV and IR) and clhemical niethods.

- MG DAU

Son vé (Garcinia merguensis Wight, ho Bia
hay Mang cut, Guttiferae) 1a loadi cay than gé
cao dén 20m, qua an duge, vo ding dé nhuoém
vang, 14 diing trong y hoc dén gian dé chira bénh
phu [1]. Trong cong trinh trude day [2], chiing
toi di bdo cdo viéc ¢6 14p 10 dan xuit xanthon
Ia merguenon, 1,5-dihydroxy-6'-metyl-6'-(4-
metyl-3-pentenyl)-pyrano(2’,3":3,2)-xanthon,
subelliptenon H, 8-deoxygartanin, rheediaxan-
thon A, morusignin E, 6-deoxyjacareubin, 1,3,5-
trihydroxy-4.,8-di(3-metyl-2-butenyl)xanthon,
rheediachromeno-xanthon vi 6-deoxyisojacare-
ubin tir cao ete ddu hoa cua vo ciy thu hdi tai
Tp. H6 Chi Minh. Trong cong trinh niy ching
161 ti€p tuc khao sit cdc phan doan con lai cla
cao ete ddu hoa va khao sdt thém cao etyl axetat.

II - THUC NGHIEM
1. Céc diéu kién thi nghiém
Pnc.: nhiét k€ khong diéu chinh; IR: KBr;
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UV: MeOH; NMR: 200 hay 400 MHz ('H) va
50 hay 100 MHz ("C) véi TMS la chit noéi
chufin (& = 0,00 ppm) vi dung méi 1 axeton-d,
hay CDCl;; SKBM: silica gel (Merck, 250 um);
SKC: silica gel (40 pm, Merck), Sephadex LH-
20.
Thu hai mau, ly trich va ¢o lap

Vo cay son vé duge thu hdi tai Tp. H6 Chi
Minh. Miu kho (1 kg) duge trich kiét bing
Soxhlet véi ete diau hoa [2] roi bing etyl axetat
etyl. Thu héi dung méi thu duge cao ete diu hoéa
(65 g) va cao etyl axetat (70 g). SKC cao eter
ddu hoa thu duge 9 phin doan [2]. Trong dé tai
nay ching toi ti€p tuc khao sdt ¢dc phan doan
con lai la phan doan 9 va 6. SKC phén doan ¥
(10,2 g) trén silica gel 161 Sephadex LH-20 thu
duge formoxanthon A (1) (6,5 mg) va xanthon
V, (2} (14 mg). Tuong tw SKC phan doan 6 (2,5
g) thu duoge trapezifolixanthon (3) (12.6 mg).
SKC ¢ot cao etyl axetat (silica gel, CHCI;-
MeOH) thu duge 7 phan doan. SKC phan doan
thit hai thu duge 1,7-dihydroxyxanthon (5) (10



mg). SKC phin doan
globuxabthon (4) (24 mg).

thdt ba thu duogc

11 - KET QUA VA BIEN LUAN

SKC phan doan 6 va 9 cla cao ete diu hda

cha vo cdy son vé, chung toi da co lip duge 3
dian xudt xanthon la formoxanthon A (1),
xanthon-V, (2) va trapezifolixanthon (3). Tuong
tu, SKC cao acetat etyl ching téi tim thiy
globuxanthon (4) va 1,7-dihydroxyxanthon (5).

Formoxanthon A (1) thu duge dudi dang
tinh thé hinh kim miu vang nhat; dnc. 189-
190°C; cho phan Gng mau xanh dam vdi dd
FeCl;/MeOH ching to day la dan xudt phenol.
Khéi phé phin giai cao (HRE{-MS) cho thidy I
cé cong thic phan tir C,,Ha,0, (m/z 394.1409).
Phé IR [v,., 3394 (O-H), 1640 cm™' (C=0 tiép
cich), 1583 (C=C huong phuong), 1291, 1133
cm’! (C-0)] va UV [A,.. 232, 276, 312, 328 va
380 nm| twong tu pho cla cdc din xudt xanthon.
Phé 'H NMR cho céc dinh cong hudng ting véi
su hién dién ciia mot nhém -OH kiém néi [y,
12.98 (1H, s, 1-OH)], hai nhém -OH tu do [§,
6.10 va 548 (mdi mii 1H, br s, 3-OH va 3-
OH)], hai proton huong phuong cé lap [d, 7,48
{1H, s, H-8) va 6,29 (1H, s, H-2)], mot nhom 3-
metyl-2-butenyl [, 5,34 (1H, m giéng t, H-12),
363 (2H, d, J = 7.4 Hz, H,-11), 1,89 (3H, s, H;-
14y v 1,77 (3H, s, H;-15)] cing véi mot vong
2,2-dimetylpyran [&,, 6,45 (1H, d, J = 10,2 Hz,
H-16), 5,73 (1H, d, J = 10,2 Hz, H-17) va 1,54
(6H, s, H,-19 va H,-20)].

Phé ""C NMR két hop véi phd DEPT cho

cdc mii cong hudng tng véi 23 cacbon trong dé
cé mot cacbon cacbonyl [8. 180,6 (s, C-9)],
mudi cacbon huong phuong trf hodn, hai cacbon
huong phuong mang hydro [8c 1134 (d, C-8) va
98,7 (d, C-2)], mot nhém 3-metyl-2-butenyl [5,
131,0 (s, C-13), 121,4 (d, C-12), 21,8 (t, C-11),
25,8 (g, C-15) va 17.9 (q, C-14)] va mét vong
2,2-dimetylpyran {8 132,3 (d, C-17), 121.4 (d,
C-10), 789 (s, C-18) va 28,5 (gqx2, C-19 va C-
20]. Vay hop chit trén 1a mét xanthon mang
hai don vi C; trong phin ti.

Metyl héa 1 véi CH,I va K,CO; trong
axeton thu duoc 1a. Phé '"H NMR cia la cho
thiy day 132 m@t dan xudt dimetyl ete [&, 3,92
(3H, s, 5-OMe) va 3,67 (3H, s, 3-OMe)]. Miii
cong huong tng véi nhém -OH kiém ndi van
gilt nguyén [8, 13,08 (1H, s, 1-OH)], do dé 1
mang mét nhém -OH kiém néi va hai nhém -
OH tu do.

Trong s6 12 cacbon huong phuong ¢é sdu
cachon mang oxi [8¢ 161,7 (s, C-1), 161,6 (s, C-
3), 1544 (s, C-4a), 1452 (s, C10a), 144,7 (s, C-
6) va 1352 (s, C-5)] nén hop chat trén phai la
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mot xanthon tetraoxygen héa. Trong pho
HMBC, proton cha nhém -OH kiém néi 6 vong
A cho tuong quan véi mot cacben huong
phuong mang oxi [8¢ 161,7], mét cacbon huong
phuong mang hydro [8: 98,7] va mot cacbon
huong phuong tri hoan [&. 103,5]. Nhu viy 3
cacbon nay 1in tuot phai 12 C-1, C-2 va C-9a. H-
2 tuong quan véi C-1, C-9a, mdt cacbon hueng
phuong tri hodn [ 105,2] va mét cacbon huong
phuong mang oxi [6: 161,5]. Mat khac, hai
proton cua nhém metylen benzyl (H,-11) tuong
quan v6i hai cacbon ¢ 8¢ 105,2 vi &c 161,35,
déng th&i tuong quan véi mot cacbon huong
phuong tri hodn khéc [8. 154,3]. Nhu viy nhém
-OH géin vao C-3 (3. 161,6) va nhém isoprenyl
gin vao C-4 (3 105,2), va do léch hod hoc cla
C-4ala 1543,

Vay vong B mang vong pyran va mot nhém
-OH tu do. Phé HMBC cho thdy proton huong
phuong cdn lai (8, 7,48, s) cho twong quan véi
cacbon cacbonyl [&. 180,6, C-9], vay proton niy
phai gin vao C-8. H-8 con tuong quan véi hai
cacbon huong phuong tri hoin [0 117,8 vi
114.4], hai cacbon huong phuong mang oxi [
145,2 va 144,7] vi mdt cacbon olefin cua vong
2,2-dimetylpyran [8. 121,4, C-16]. Bén canh do,
H-16 cua vong pyran tuong quan véi C-8,
cacbon huong phuong tri hodin ¢ &. 117,8 va
carbon huong phuong mang oxi ¢ 8¢ 144,7. Viy
vong 2.2-dimetylpyran stic hop thing v6i vong
B & C-6 va C-7. Vi H-17 clng tuong quan véi
carbon huong phuong tri hodn ¢ &, 117.8 nén
cacbon nay phai la C-7 va do dé C-6 mang
oxygen (5. 144,7). Tir cic két qua trén, ta cé thé
xdc¢ dinh do léch hod hoc ciia C-8a (8¢ 114,4) va
C-10a (6. 145,2). Cic phin tich trén cling cho
thay C-5, cacbon duy nhiit con lai chua xdc
dinh, mang nhém thé hydroxyl -OH (8. 135.1).
Tuong quan HMBC trong 1 dugc minh hoa trén
hinh 1.

Vay hop chit trén 12 formoxanthon A ¢6 ciiu
tric 1. Hop chat nay di duge Lee Sen-Bin vi
Chen Chiu-Ming ¢6 lap vi cong bd theo patent
cua My vao 24/11/2005. Theo patent nay, 1 c6
kha ning ngin can sy phat trién cua t& bio ung
thu [3].
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Hinh I Tuong quan HMBC trong 1

Xanthon-V, (2) thu duge dudi dang tinh thé
hinh kim mau vang; dnc. 218 - 220°C; cho phan
Ung mau Xanh dam véi thuse tnt FeCl,/McOH;
phé UV [X,... 238, 282 va 336 nm] va pho IR
[Vt 3325, 2950, 1602, 1576, 1450 cm™]. Pho
'H NMR cho céc miii cong hudng Gng véi mot
nhém hydroxyl kiem néi {8, [3.53 (1H, s, I-
OH)], hai proton huong phuong ghép cap orto
[64 7,63 (1H, d, J = 8,7 Hz, H-8) va 6,99 (1H, J
= 8,7 Hz, H-7)] , mot vong 2.2-dimetylpyran [8,,
6,68 (1H, 1,/ =100Hz, H-11)va 5,71 (I1H,d, J
= 10,0 Hz, H-12) va 1,47 (6H, s, H;-14 vd H;-
15}] vd mot nhdém 3-metyl-2-butenyl [8, 5,29
(I1H,t, /=73 Hz|, 3,54 (2H.d, /=73 Hz, H-
16), 1,85 (3H, br s, H,-20) vi 1,65 (3H, br s, H;-
19].

Phé "“C NMR két hop véi DEPT cho cic pic
cong hudng Ung vdi 23 cacbon, bao gém mot
cachon cacbonyl ti€p cich [6¢ 181,6] va 12
cacbon huong phuong, mét vong  benzen
1.2,3,4- &t hodn [6c 1175 (d, C-8) va 113.,5 (d,
C-7)], mot vong 2. 2-dimetylpyran [8: 128.3 (d,
C-12), 116.1 (d, C-11), 78,7 (s, C-13), 28,6 (s,
C-14) va 28,4 (s, C-15)] vAi mot nhém 3-metyl-
2-butenyl [& 131,35 (s, C-18), 1234 (d, C-17),
21,9 (1, C-16), 25,9 (g, C-19) va 18,1 (g, C-20)].
Trong s¢ 12 cacbon huong phuong cé 6 cacbon
mang oxi [6. 158,6, 156,7, 1549, 1524, 1473
va 133,4] nén 2 14 mdt xanthon tetraoxygen hoa
mang hai nhém -OH tu do. Trong pi]5 '"H NMR,
mét proton huong phuong xudt hién ¢ ving tir
truong thip |8, 7,63} ching t6 proton nay 1a H-8
va proton ghép cip orto vdi nd phai 1a H-7 [8
7,00]. Vay cidc vi tri con lai cta nhin xanthon
déu mang nhém thé. Cic s6 liéu pho uén cho
thiy hop chit niy la xanthon-V,, di dugce co lap
tir lodi Vismia guineensis vivo nam 1986 [4].



Trapezifolixanthon (3) thu duge dudéi dang
tinh thé hinh kim miu ving; dnc. 160 - [62°C;
phé UV [A,..: 236, 250, 272 (sh), 292, 316 (sh)
va 372 nm} va IR [v,,,.: 3202, 1650, 1558 em™).
Phé 'H NMR cho cic miii céng hudng ting véi
mét nhém-OH kiém néi [8, 13,32 (1H, s, 1-
OH)], mét nhém -OH tu do {8, 9,27 (1H, br s,
5-OH}], ba proton huong phuong thuéc mot
vong benzen 1,2,3- tam hodn (8, 7,67 (1H, dd, J
=78 va 1,7 Hz, H-8), 7,37 (1H, dd, / = 7.8 Hz
va 1,7 Hz, H-6) va 7,25 (1H, t, Jf = 7,8 Hz, H-
7], mot vong 2.2-dimetylpyran [&, 6,69 (1H, d,
J=10,0Hz, H-11), 5,74 (1H, d, J = 10,0 Hz, H-
12) v 1,47 (6H, s, H,-14 vi H;-13)], mot nhom
3-metyl-2-butenyl [&,, 5,29 (1H, m, H-17), 3,54
(ZH, d, J = 7.4 Hz, H,-16), 1,86 (3H, s, H;-19)
vi 1m65 (3H, s, H,-20)].

Phé "C NMR cho cic tin hiéu cong hudng
tng v6i 23 cacbon trong dé ¢é mot cacbon
cacbonyl ti€p cich [dc 182,1 (s, C-9)], 12
cacbon huong phuong, moét nhém 3-metyl-2-
butenyl va mot vong 2,2-dimetylpyran. Trong s6
12 cacbon huong phuong ¢6 5 cacbon mang oxi
[8c 159.1 (s, C-3), 156,6 (s, C-1), 154.8 (s, C-
da), 1472 (s, C-5) vir 1463 (s, C-10a)] va 3
cacbon mung proton |3, 142,7 (d, C-7), 121 4
{d, C-6) va 113.2 (d, C-8)]. Vay hop chat niy la
mot xanthon trioxi héa va cé cong thic phan tr
C,:H,,0,. Didu ndy cling phit hop véi su hién
dién cia mo6t nhém -OH kiém not, mot nhom -
OH w do vd mét oxi thudc vong 2.2-
dimetylpyran. Céc s6 liéu phd trén cho thily hop
chat nay 1a trapezifolixanthon (3), duoc cé lap tir
ba loai Calophvilum 1a C. trapezifolium, C.
calaba va C. cuneifolium [6]. Nam 1999, hop
chdt nay duoc co lap tir ré cay Tovomita
bresvistuminea thu hdi & Brazil [5].

Globuxanthon (4) thu duge & dang tinh thé
hinh kim mau vang sdm; dnc 128 - 130°C; cho
phin dng dwong tinh v&i  dung dich
FeCl,/MeOH; phé IR [v,..: 3417, 2923, 2856,
1638, 1623 1587, 1547 cm™); phé UV [A,..
240, 250, 265 va 319 nm]. Phé 'H NMR cho cic
mili ¢ong hudng dng véi modt nhém -OH kiém
noi [0, 12.71 (1H, s, 1-OH)], mot proton huong
phuong c¢6 lap [8, 7,34 (1H, s, H-3)], ba proton
huong phuong thude mot vong benzen 1,2,3-tam

hodn [8,; 7.76 (1H, dd, J = 8,0 vd 1,5 Hz, H-8),
7,28 (1H, dd, 7 = 8,0 vi 1,5 Hz, H-6) va 7,22
(1H, t, J = 8,0 Hz, H-7)] vd mét nhém 1,1-
dimetylallyl [6,28 (1H, dd, J = 17,0 va 10,5 Hz,
H-12), 5,05 (1H, br d, J = 1,0 Hz, H.-13), 5,02
(IH, dd,J=10,5 va 1,0 Hz, H,-13) va 1,54 (6H,
s, Hy-14 va 11,-15)].

Phé “C-NMR két hop véi DEPT cho cic
mili cong huong ting véi 18 cacbon trong dé cé
mét cacbon cacbonyl tiép cach [5. 183,1 (s, C-
9)], nam nhdém CIH {8, 147,1 (d, C-12), 124.1
(d, C-7), 122,4 (d, C-3), 120,8 (d, C-6) va 116,3
{d, C-8), mét nhém CH, [80 110,7 (t, C-13)], hai
nhém metyl |6, 26.8 (d x 2, C-14 va C-19)]
cling vé1 tdm cacbon huong phuong tri hoédn [3,
152,6 (s, C-5), 1457 (s, Cl), 1448 (s, C-4a),
11,3 (s, Cl0a), 1354 (s, C-2), 1289 (s, C-4),
121,3 (s, C-8a) va 108,7 (s, C-9a)]. Vay day la
mot xanthen trioxi héa mang mét don vi C;. So
sinh vdéi tai liéu tham khao cho thdy day la
globuxanthon (4}, dugc co lip lan ddu tén ti
lodi Sywmiphonia globuxanthon [7] va sau dé
duoc tim thiy trong G. subelliptica [8, 9] va G.
vilersiana [10].

I,7-Dihydroxyxanthon (5) thu dugc & dang
tinh thé¢ hinh kim mau ving; dnc 103 - 104°C;
cho phan mg dyong tinh v6i dung dich
FeCl,/MeOH; phé IR |v,.: 3392, 2961, 1639,
1606, 1581, 1480 em™'[; phé UV {A,,..; 232, 259,
288, 315 va 380 nm]. Phé 'H vi "C NMR cho
cdc dinh cong hudng tng v6i mét nhom -OH
kiém nai [3,,12,71 (1H, s 1-OH)] va nhém C=0
tiép ciach tuong img [§c 183.0 (s, C-9)], mot
vong benzen 1,2,3-tam hodn [8,,7,67 (1H, t, J =
8,5 Hz, H-3), 7,00 (IH, dd, J = 8,5 va 1,0 Hz,
H-4) va 6,77 (1H, dd, J = 8,5 va 1,0 Hz, H-2);
8¢ 137.9(d, C-3), 110,6 (d, C-2) va 107,8 (4, C-
4)], moét vong benzen 1,2.4-tam hoan [3, 7,61
(IH, d, J = §,5 Hz, H-8), 7.52 (1H, d, F = 9,0
Hz, H-5) va 7,43 (1H, dd, J = 9,0 va 3,0 Hz, H-
6); 8¢ 126,2 (d, C-6), 120,3 (d, C-5) va 109,2 (d,
C-8)] va bon cacbon huong phuong trf hodn tri
hodn mang oxi [&: 162,8 (s, C-1), 157,0 (s, C-
d4a), 155,1 (s, C-7) va 137,9 (s, C-10a). Cic s6
liéu pho trén phtt hgp véi cdu tric cua 1,7-
dihydroxyxanthon (5), duge tim thiy kha phé
bién trong cdc loadi ho Bia.
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