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Tém tit: Mot triterpenoid la (13E,17E)-polypoda-7,13,17,21-tetraen-3B-ol va bdn xanthon la
cochinchinon A, cratoxylumxanthon B, 9-hydroxycalabaxanthon va 1,5-dihydroxy-13-methyl-13-
(4-methylpent-3-enyl)-2H-pyrano[2,3-c]xanthen-9-on, da dugc phan 1ap tir cao hexan cua vo cay
thanh nganh nam (Cratoxylum cochinchinense). CAu tric cta cic hop chét nay dugc x4c dinh dua

vio phd NMR.

Tw khoa: Thanh nganh nam (Cratoxylum cochinchinense), phan lap, xac dinh chu trac,

triterpenoid, xanthon.

1. Téng quan

Thanh nganh nam cé t&n khoa hoc Ia
Cratoxylum hay C.
cochinchinensis (Lour.) Blume, thudc ho Mang
cut (Guttiferae hay Clusiaceae). Day 1a loai cay
than g5 cao 10-15 m, g5 héng, déo nang, tét,
phéan bd & Trung Quéc, Indonesia, Malaysia,
Viét Nam [1, 2]. Trong dan gian, vo, ré, canh va
14 cdy dwoc ding tri sdt, ho, tiéu chay, dau
bung, day hoi, phong, cdc bénh 10, ghé ngua [2,
3]. Céc khao sit vé thanh phan héa hoc trudc
day cho thy loai nay chira chu yéu xanthon
cling véi triterpenoid, tocotrienol va flavonoid
[4-7]. Céc thir nghiém hoat tinh sinh hoc trén
cao chiét va trén céc hop chét phan lap dugc da
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ching minh loai nay c6 hoat tinh sinh hoc
phong phii nhu khang oxy héa, gy doc té bao
ung thu, khang s6t rét, khang khuin va khéng
nam [8-10]. Trong bai bdo nay, chiing tbi trinh
bay két qua phan 1ap mot triterpenoid va bon
xanthon tir cao hexan cta vé cdy thu hdi & Lam
truong Song Kon.

2. Phwong phap nghién ciru
2.1. Vit liéu

Vo cédy thanh nganh nam dugc thu hdi &
Lam truong Song Kon, tinh Binh DPinh vao
thang 09 nam 2011 va dugc chuyén vién thuc
vat cua Lam truong xac dinh t€n khoa hoc.
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Diém néng chay (dnc.) ghi trén mdy do
diém néng chay Wagner & Munz Polytherm A,
nhiét ké khong diéu chinh. Ph6 NMR do bang
may NMR Bruker Avance 500 [S00 MHz ('H)
va 125 MHz ("°C)] véi CDCl; hofc aceton-d 1a
dung moi, duwoc hi¢u chinh dya trén d¢ dich
chuyén héa hoc ciia dung mdi str dung. Sic ky
cot (SKC) dugc thuc hién trén silica gel hay
RP-18 (Merck). SK Ioc gel dugc thyc hién trén
Sephadex LH-20 (GE Healthcare). Sic ky ban
mong dugc thuc hién trén ban silica gel hay RP-
18 (Merck). Tét ca dung moi déu dugc chung cét
lai trude khi st dung.

2.2. Chiét xudt va phan ldp

V6 cay phoi kho, xay nhd, trich (3,7 kg) véi
hexan rdi EtOAc bang bo chiét Soxhlet. Thu
hoi dung moi thu dugc cao hexan (102 g) va
cao EtOAc (138 g). SKC cao hexan trén silica
gel (hexan-EtOAc 0-100%) thu dugc 9 pd. SKC
pd 2 (31,6 g) trén silica gel (hexan-EtOAc 0-
50% 10i hexan-CHCl, 50-100%) thu duoc
(13E,17E)-polypoda-7,13,17,21-tetraen-3f3-ol
1, 27,8 g). SKC pd 7 (10,0 g) trén silica gel
(hexan-aceton 0-100% ) thu duoc thu duoc 10
pd (7.1-7.10). SKC pd 7.4 (6,8 g) trén silica gel
(hexan-EtOAc 0-50% rdi hexan-isopropanol 0-
10% ) thu dugc cochinchinon A (3, 4,7 g). SK
loc gel pd 7.6 (1,4 g) trén Sephadex LH-20
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(CHCI3-MeOH 50%), sau d6 SKC trén RP-18
(H,O-aceton 60-100%) roi silica gel (hexan-
aceton 0-50%) thu duoc 9-
hydroxycalabaxanthon (2, 21,7 mg),
cratoxylumxanthon B (4, 13,5 mg) va 1,5-
dihydroxy-13-methyl-13-(4-methylpent-3-enyl)-
2H-pyrano[2,3-c]xanthen-9-on (5, 12 mg).
(13E,17E)-Polypoda-7,13,17,21-tetraen-3f3-
ol (1): '"H NMR (CDCl;): 8y 5,39 (br s, H-7);
5,11 (m, H-13, H-17 va H-21); 3,24 (dd, J=
11,2 va 4,5 Hz, H-3); 1,71 (s, H3-26); 1,68 (s,
H3-27); 1,61 (s, H3-28); 1,60 (s, H3-29 va H;-
30); 0,97 (s, H3-23); 0,85 (s, H3-24); 0,74 (s,
H;-25) va mdt sd proton & viing tir trudng cao
(84 1,10-2,20). °C NMR (CDCls): 8¢ 135,6 (C-
8); 135,3 (C-14); 135,1 (C-18); 131,4 (C-22);
124,8 (C-13); 124,6 (C-17); 124,4 (C-21);
122,1 (C-7); 79,4 (C-3); 54,3 (C-5); 49,8 (C-9);
39,9 (C-15 va C-19); 38,8 (C-10); 37,5 (C-1);
36,7 (C-4); 30,3 (C-12); 28,0 (C-23); 27,6 (C-2);
274 (C-11); 26,9 (C-16); 26,8 (C-20); 25,8 (C-
30); 23,6 (C-6); 22,1 (C-26); 17,8 (C-29); 16,3
(C-14); 16,2 (C-18); 15,2 (C-24) va 13,7 (C-25).

3. Két qua va thao luan

Tur cao hexan, ching t6i da phan 14p duoc
nam hop chét (1-5) (Hinh 1).

Hinh 1. CAu tric héa hoc cua 1-5.



112 N.N. Chi, N.D.L. Hoa / Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Cong nghé, Tap 32, $64(2016) 110-114

Bang 1. S6 liéu phd 'H va *C NMR ciia 2-5 (Tri s6 trong ngodc 1a J tinh bang Hz)

Vi tri 2 (trong CDCl;) 3 (trong aceton-dg) 4 (trong aceton-dg) 5 (trong CDCl;)
Oy d¢ Oy d¢ Oy O¢ Oy O¢
T 157.0 1593 156.7 1634
2 104.5 109.3 1084 628 99.6
3 159.9 1613 166.9 161.4
4 6,24 942 103.7
o 102,7 100,9
4a 1563 1547 155.6 151,0
5 6,38 s 1017 748 119.8 7,49
500 Fo0 119.9 1444
6 1546 7,36dd 1250 735 dd 731 dd
(9,0; 3,0) (9,0; 3,0) 125079 1.6) 1204
7 142,7 150.9 7,25
1549 [ 1242
8 1370 7,58 1068 7,56 7,77 dd
d(3.0) d(3.0) 1093 79. 1.6 15,1
8a 1122 1217 1217 1212
9 1820 181.7 181.6 180.7
% 103.8 103.7 1043 103.5
10a 155.8 154.0 150.9 1442
11 6,73 dd 1157 345 24 323dd
(10,0: 0.,6) d (7.0) (15.6:7.5) 6,82 dd
3,18 dd 263 Jo1.05 1266
(15.6: 9.5)
12 5,56 1271 525m 1231 4386dd 5,58
d (10,0) (9.4:7.5) 926 4o 17,1
13 77.9 132,5 717 80,9
14 146 s 283 1,795 17.7 1295 252 1,76m 416
15 1.46 s 283 166 257 129 258 2.11m 2.6
16 4.08 265 3.6l 222 3.50dd
d(6.3) d(.h (;jf ég"‘) 227 509m 123.6
(14,5, 7.4)
17 526 m 1231 525m 1232 532m 122,9 132,1
18 132.2 136,1 1359 157 17.7
19 1,69 182 1495 404 197m 405 1465 27.1
d(12)
20 1,83 258 2,05 233 2,05m 274 1,66 257
d(0.7)
21 501 m 1251 502m 125.1
» 132,5 135.9
23 1,49 s 180 1,50 17.8
24 1.90 s 165 1.88s 16.5
25 1.52 2590 1525 26,3
1-OH 13,695 1328 s 13,10's 12,97
7-0H 8.96 s
13-OH 381
7.0CH; 3.90s 62,0 56,6
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Hop chit 1: Dang dau khéng mau. Phd 'H
va ”C NMR (xem Muc 2.2) cho théy hop chét
¢6 30C gom 4 ndi d6i C=C tam hodan, 1 alcol
bac hai, 5 nhém methyl vinyl, 3 nhém methyl
bac ba, 2 nhém methin, 9 nhém methylen va 2C
bac bdn. Vay hop chit nay 1a mét triterpen c6
cong thirc phan tir C3pHsoO. So sénh s6 liéu phd
v6i tai liéu tham khao cho thdy day Ia
(13E,17E)-polypoda-7,13,17,21-tetraen-3f-ol
(1), mét triterpenoid hai vong it gdp trong tu
nhién [5]. Hop chét nay la cAu t chinh cua cao
hexan, chiém gan 30% ciia cao nay.

Hop chét 2: Gom mau vang. Phé 'H va °C
NMR (Bang 1) cho thay hop chat c¢6 24C gom 1
carbon carbonyl, 2 nhan benzen, 1 nhém —OH
kiém ndi, 1 vong 2,2-dimethylpyran, 1 nhém
isoprenyl va 1 nhém methoxyl. Trong 12C cua
2 nhan benzen, c6 2C mang hai proton va 6C
mang oxygen. Vay hop chit nay 1a mot xanthon
tetraoxygen-h6a mang mot nhém —OH kiém ndi
¢ C-1, mot vong 2,2-dimethylpyran, mot nhém
isoprenyl, mot nhém methoxyl va mdt nhém —
OH tu do. B§ dich chuyén héa hoc trong phé
“C NMR ciia nhém methoxyl (8¢ 62,0) cho
thiy nhém nay mang hai nhém thé & vi tri ortho
(néu nhém methoxyl khéng mang hai nhém thé
& vi tri ortho, 8¢ < 60 ppm) [11]. So sdnh s6
lidu phd véi tai liéu tham khao cho thay déy Ia
9-hydroxycalabaxanthon (2), da dugc tim thiy
trong loai Garcinia cowa [12].

Hop chit 3: Tinh thé hinh kim mau vang,
dnc. 119-120 °C. Phé 'H va >C NMR (Bang 1)
cho thiy hop chit c6 28C gdébm 1 carbon
carbonyl, 2 nhan benzen, 1 nhém —OH kiém
nbi, 1 nhém isoprenyl va 1 nhém geranyl.
Trong 12C cta 2 nhan benzen, c¢6 3C thudc mat
vong benzen 1,2,4- tam hodn va 5C mang
oxygen. Vay day 1a mot xanthon trioxygen-héa
mang mdt nhém —OH kiém ndi & C-1, mot day
nhédnh isoprenyl, mdt diy nhanh geranyl va hai
nhém —OH tu do. So sanh s6 lidu phd véi tai

lidu tham khao cho thy day 1a cochinchinon A
(3), da dwoc tim thy trong cdy thanh nganh
nam [10].

Hop chit 4: Tinh thé hinh kim mau vang,
dnc. 191-192 °C. Phd 'H va *C-NMR (Bang 1)
twong ty phé cua cochinchinon A (3). Diém
khic biét 1a nhém isoprenyl trong 3 bién dbi
thanh vong 2-(1-hydroxy-1-methylethyl)-2,3-
dihydrofuran trong 4. So sanh s6 liéu phd véi tai
litu tham khio cho thiy day Ia
cratoxylumxanthon B (4), di dugc tim thiy trong
cay thanh nganh nam [7]. C6 thé du doan 4 duoc
tao thanh tir 3 do phén tmg déng vong ctia nhom
3-OH véi day nhénh isoprenyl tai C-2.

Hop chit 5: Tinh thé hinh vdy mau vang
cam, dnc. 140-141 °C. Pho 'H va C NMR
(Bang 1) cho thiy hop chit c6 23C gdbm mot
carbon carbonyl, 2 nhan benzen, mdt nhém —
OH kiém nbi, mot vong 2-methyl-2-(4-
methylpent-3-enyl)-chromen. Trong 12C cta 2
nhan benzen, ¢6 3C thudéc mdt vong benzen
1,2,3- tam hodn va 5C mang oxygen. Vay hop
chat nay 1a mot xanthon trioxygen-héa mang
mot nhém —OH kiém ndi ¢ C-1, mot vong
chromen va mot nhém —OH tu do. So sanh ) liéu
phd véi tai liéu tham khao cho thdy day Ia 1,5-
dihydroxy-13-methyl-13-(4-methylpent-3-enyl)-
2H-pyrano[2,3-c]xanthen-9-on (5), dd dugc tim
thay trong cay Garcinia livingstonei [13].

4. Két luan

Mot triterpenoid 1a (13E,17E)-polypoda-
7,13,17,21-tetraen-3p3-ol (1) va bdn xanthon 1
9-hydroxycalabaxanthon (2), cochinchinon A
(3), cratoxylumxanthon B (4) va 1,5-dihydroxy-
13-methyl-13-(4-methylpent-3-enyl)-2H-
pyrano[2,3-c]xanthen-9-on (5), da dugc phin
lap tr cao hexan cua vé ciy thanh nganh nam
(Cratoxylum cochinchinense). CéAu tric cta céc
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hop chit nay dugc xdc dinh dwa vao phd NMR.
Céc nghién ctru trude dy cho thay hop chat 2
va 3 c6 hoat tinh khang khuan manh trén cac

loai vi khudn Pseudomonas aeruginosa va
Staphylococcus aureus [10, 11]. Hop chét 2 va
5 1an dau tién duoc tim thiy trong loai ciy nay.
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A Triterpenoid and Four Xanthones from the Bark of
Cratoxylum cochinchinense
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Abstract: A triterpenoid, (13FE,17E)-polypoda-7,13,17,21-tetraen-3p-o0l, and four xanthones,
cochinchinone A, cratoxylumxanthone B, 9-hydroxycalabaxanthone and 1,5-dihydroxy-13-methyl-13-
(4-methylpent-3-enyl)-2H-pyrano[2,3-c]xanthen-9-one, were isolated from the bark of Cratoxylum
cochinchinense. Their structures were elucidated using NMR techniques.
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