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Sesqui- va triterpenoid tir vo trai bon bon
(Lansium domesticum)

Nguyén Thi Thao Ly, Bui Ngoc Diing, Cao Thi Kiéu Trang, Nguyén Thi Lé Thu,
Nguyén Diéu Lién Hoa

Tom tit — Tir cao ether diu héa ciia vé trai bon
bon (Lansium domesticum) thu hai ¢ tinh Quéng
Nam, chiing tdi da phan lip dwgc bén hep chit. Ciu
triic ciia cdc hop chit nay dwogc xéac dinh dwa vao phd
1-D va 2-D NMR. Bén hop chit nay bao gdm hai
sesquiterpenoid la 6a,9p-dihydroxyeudesma-4(15)-
ene va aphanamol II cung véi hai triterpenoid la 3p-
hydroxyonocera-8(26),14-diene-21-one ~ va  o,p-
onoceradienedione. Py la 1in diu tién 6a,9p-
dihydroxyeudesma-4(15)-ene duoc tim thiy trong tw
nhién.

Tir khéa — Bon bon (Lansium domesticum), phan
1ap, xac dinh cau tric, sesquiterpenoid, triterpenoid

1 GIOI THIEU

on bon c6 tén khoa hoc la Lansium

domesticum  Correa, thuoc ho Xoan

(Meliaceae); 12 loai ciy gd 16n, wa mat, ra hoa
vao thang 3 va cho trai vao thang 6 dén thang 8.
Trai c6 vi chua chua ngot ngot an rat ngon, Vo trai
phoi kho dbt 1én dé xua dudi mudi, nudc sic tir vo
than va 14 tri sot rét [1,2]. Tinh dau vo trai chua
sesquiterpenoid, hat chia chu yéu limonoid
(tetranortriterpenoid). Thanh phan hoéa hoc chinh
clia vo trai, vo ciy va 14 la cac triterpenoid co
khung onocerane, doi khi 1a cycloartane. Mot s6
limonoid c6 hoat tinh khang ky sinh tring st rét
Plasmodium falciparum [3], mot cycloartane tir 14
cdy co tac dung uc ché sy phat trién khéi u & da [4]
va mot sb onocerane c6 hoat tinh khang khuén [5].
Tur vo trai bon bon thu hai tai tinh Quang Nam,
chung t6i da phan 1ap dugc hai sesquiterpenoid va
hai triterpenoid.
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2 VAT LIEU - PHUONG PHAP
Poi twong nghién ciru

Trai bon bon chin (50 kg twoi) thu hai tai tinh
Quang Nam va dugc GVC. Nguyén Thién Tich,
B6 mdén Thyc vat va Sinh méi, Truong Pai hoc
Khoa hoc Ty nhién, PHQG-HCM dinh danh. V6
trai dugc phoi kho, sau d6 xay nho thu duoc 2,0 kg
mau kho.

Héa chét va thiét bi

Phd cong huong tir hat nhan (NMR) ghi trén
may Bruker AV [500 MHz (*H) va 125 MHz
(*3C)] véi chloroform-d; 1a dung mdi, duge hiéu
chinh dua trén d6 dich chuyén hoéa hoc cia dung
moi st dung.

Sic ky ban mong duoc thuc hién trén ban silica
gel (Merck). Céc ciu tir trén ban mong dugc phat
hién bang dén tir ngoai hay cho vao binh dung iod.
Sic ky cot (SKC) dugc thyc hién trén silica gel
(40-63um, Merck).

Ether dau hoa sir dung c6 nhiét d6 s6i 60-90°C.
Tat ca cac dung méi st dung déu duge chung cét
lai.

Chiét xuét va phan lap

Mau duoc trich kiét bing bd chiét Soxhlet voi
ether dau hoa, thu hdi dung méi thu dugce cao ether
dau hoa (320 g). SKC cao nay trén silica gel (ether
dau hoa-EtOAC 0-100%) thu duoc 9 phin doan
(LDH1-9). SKC phan doan LDH7 (22,4 g) trén
silica gel (hexane-EtOAc 0-100%) thu dugc 10
phéan doan (LDH7,1-10). SKC phan doan LDH7.2
(14,8 g) trén silica gel (hexan-EtOAc 0-50% roi
hexane-acetone 0-30%) thu dugc anphanamol II
(2; 7,3 mg). SKC phan doan LDH7,5 (1,07 g) trén
silica gel (hexane-isopropanol 0-30% rdi hexane-
dichloromethane 0-10%) thu dugc 6a,9p-
dichydroxyeudesma-4(15)-ene (1; 6,0 mg). SKC
phén doan LDH7,8 (2,0 g) trén silica gel (hexane-
EtOAC 0-80%) roi tinh ché bang SK loc gel trén
Sephadex LH-20 (CHCIs-MeOH 50%) thu duoc
3B-hydroxyonocera-8(26),14-diene-21-one (3; 5,1
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mg). SKC phan doan LDH3 (50,0 g) trén silica gel
(hexane-EtOAc 0-100%) thu dugc 5 phan doan
(LDH3.1-5). SKC phéan doan LDH3,2 (6,8 g) trén
silica gel (hexane-EtOAc 0-100% rdi hexane-
CHCI; 0-80%) thu dugc a,y-onoceradienedione
(4; 5,6 mg).

3 KET QUA VATHAO LUAN

Tir cao ether dau hoa cuaa vo trai bon bon, chiing
t6i da phan lap dugc 4 hop chit (1-4) (Hinh 1).

Hinh 1. CAu trdc héa hoc cua 1-4

Hop chét 1: tinh thé hinh kim mau tring. Phé H
NMR (Béang 1) cho céc tin hiéu cong hudng ung
véi mot nhom exomethylene [dn 5,02 (1H, s) va
4,75 (1H, s), Hz-15], hai alcol bac hai [on 3,72
(1H, t, J = 9,8 Hz, H-6) va 3,43 (1H, dd, J =115
va 4,7 Hz, H-9)], hai nhdm methyl bac hai [64 0,96
(3H,d, J =71 Hz, Hs-13) va 0,87 (3H,d, J=7,0
Hz, H3-12), mot nhém methyl bac ba [84 0,71 (3H,
s, Hs-14)] va nhiéu tin hiéu cong huong trong ving
tir truong cao. Phd 3C NMR (Bang 1) két hop véi
phd DEPT cho c4c tin hiéu cong huéng tng véi 15
carbon bao gdm mot nhém exomethylene [8c
146,4 (s, C-4) va 108,0 (t, C-15)], hai alcol bac hai
[6c 79,2 (d, C-9) va 67,2 (d, C-6)], 3 nhom
methine, 4 nhém methylene, 3 nhom methyl va 1
carbon bac bén. Téng hop cac sb liéu phé trén, c6
thé du doan hop chat nay cé cong thic phan tor
(CTPT) l1a CisH260, v6i do bét bdo hoa bang 3.
Trir di mot ndi d6i C=C thi hop chét c6 2 vong.
Céc s liu trén phd hop voi mot sesquiterpenoid
khung eudesmane mang mot nhém exomethylene
va hai alcol bac hai. Phd HSQC, HMBC va COSY
duogc ghi tiép dé xac dinh cdu tric ciing nhu d6
dich chuyén hoéa hoc cua c4c proton va carbon
trong phd *H va 13C NMR.

Trong pho HMBC (Hinh 2), proton cua nhém
exomethylene (34 5,02 va 4,75, H,-15) gan trén
carbon ¢ 6¢ 108,0 cho twong quan vai mot carbon
olefine hoan toan thé (5c 146,4), mot nhém
methine (8¢ 56,1) vd mot nhdm methylene (3¢
35,3). Vay céac carbon nay lan lugt la C-4, C-5 va
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C-3. Trong phé COSY (Hinh 2), H>-3 cho tuong
quan vai hai proton gan trén carbon & 8¢ 32,1 (8
1,86 va 1,58), vay carbon nay la C-2. Hai proton
H,-2 cho tuong quan vé&i hai proton gin trén
carbon & 8¢ 36,5 (6 1,20 va 1,93), vay carbon nay
la C-1. Proton caa nhém methyl bac ba gin trén
carbon ¢ 8¢ 11,8 (8w 0,71) cho twong quan HMBC
véi C-1 va C-5. Vay carbon nay la C-14. Cac
proton nay con cho tuong quan HMBC vd&i mot
carbon bac bén (8¢ 41,9) va carbon cua mot alcol
bac hai (8¢ 79,2). Vay hai carbon nay lan luot la
C-10 va C-9. Trong phé COSY, proton H-9 cho
twong quan vai hai proton ¢ én 1,54 va 1,22; 1a Hop-
8. Ciing trong phd COSY, hai proton H,-8 cho
tuong quan véi proton & 8y 1,27 (8¢ 49,5); 1a H-7.
Proton H-7 cho tuong quan COSY vdi proton cua
alcol bac hai con lai & dn 3,72 (8¢ 67,2) va proton
cua nhom methine ¢ 8y 2,24 (6¢ 26,2). Vay hai
proton nay gan vao C-6 va C-11. Pén day chua
phan biét duoc d6 dich chuyén hda hoc cua hai
carbon nay. Trong khi d6, hai nhém methyl bac hai
cho twong quan HMBC véi nhau [Hs-12 (84 0,87)
vGi C-13 (8¢ 21,2, q) va Hs-13 (84 0,96) vai C-12
(8¢ 16,4, q)], cung twong quan vi nhdm methine ¢
dc 26,2 va mot nhém methine khac & 8¢ 49,5. Vay
nhom methine ¢ 6¢ 26,2 1a C-11 va nhém methine
G dc 49,5 la C-7. Suy ra nhdm oxymethine & 8¢
67,2 la C-6. Didu nay duoc xac nhan bang tuong
quan HMBC cua H-6 (84 3,72) vai C-4 va C-10.
Hang s6 ghép cap cua H-6 [31 3,72 (t, J = 9,8 Hz)]
va H-9 [84 3,43 (dd, J = 11,5 va 4,7 Hz)] cho thay
hai proton nay & vi tri truc. Vay nhém —OH gan
vao C-6 & vi tri xich dao (c6 ciu hinh o) va nhém
—OH gin vao C-9 ciing & vi tri xich dao (c6 ciu
hinh ). Suy ra hop chit nay la 6a,9p-
dihydroxyeudesma-4(15)-ene (1).

Hinh 2. Céc tuong quan HMBC va COSY trong 1

Nam 1987, Ohmoto va cong sy [6] khao sat
phan trén mat dat cua cady Ambrosia elatior (ho
Clac, Compositae) va phan lap duoc hai
sesquiterpene m¢oi trong  d6  c6  6o-
hydroxyeudesma-4(15)-en-9p-O-anisate (1a). Khi
thuy giai 1a trong méi trudng base, nhom thu duge
hop chit 1 va p-methoxybenzoic acid (1b) (Hinh
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3). Tuy Ia san pham thiy giai cua ester 1a, hop
chat 1 hién van chua dugc tim thay trong tu nhién.

OCH;,

oH OCH;
o o

1) KOH/MeOH +
L) KORMeOR
2)H*
H OH
oM

la 1 1b

HO [0}

Hinh 3. Phan Ging thuy giai 6a-hydroxyeudesma-4(15)-en-9p-

O-anisate (1a)
Hop chét 2: gum mau tring. Pho *H NMR (Bang
1) cho céc tin hiéu cong huong tng véi mét proton
cua aldehyde [6n 9,36 (1H, s, H-14)], mét proton
olefine [dn 6,59 (1H, m, H-6)], mot alcol bac hai
[0n 3,49 (1H, td, J = 11,4 & 3,8 Hz, H-10)], ba
nhom methine [64 2,25 (1H, dd, J = 10,2 & 5,1
Hz, H-5); 2,05 (1H, m, H-4) va 1,64 (1H, m, H-
11)], mot nhdm methylene [dn 2,98 (1H, ddt, J =
15,0; 6,3 & 1,4 Hz, H.-8 va 1,86 (1H, m, Hy-8], hai
nhém methyl bac hai [84 0,90 (3H, d, J= 7,0 Hz,
Hs-12) va 0,89 (3H, d, J= 6,8 Hz, Hs-13)], mot
nhom methyl bac ba [6n 0,74 (3H, s, H3-15)] va
nhiéu proton & vuing tir treong cao. Phd 3C NMR
(Bang 1) cho céc tin hiéu (tng cong huong cua 15
carbon bao gém mét carbon carbonyl cia nhém
aldehyde [d¢c 193,2 (5, C-14)], hai carbon olefin
cia mot nbi déi C=C tam hoan [8¢ 159,6 (d, C-6)
va 143,9 (s, C-7)], mot alcol bac hai [d¢ 83,4 (d, C-
10)], ba nhdm methine [3¢c 50,4 (d, C-4), 50,1 (d,
C-5) va 32,3 (d, C-11)], ba nhém methyl [5c 21,7
(9, C-12), 19,6 (q, C-13) va 13,6 (q, C-15)], bdn
nhom methylene [6¢ 39,6 (t, C-2), 29,0 (t, C-9),
25,0 (t, C-3) va 19,5 (t, C-8)] va mot carbon bac
bén. Tur cac sd lidu trén c6 thé du doan 2 13 dan
xuit aldehyde cua mot sesquiterpenoid khung
isodaucane c6 CTPT 1a CisH240, voi do bat béo
hoa la 4.

Trong phé HMBC (Hinh 4), nhém methyl bac
ba & dn 0,74 (s) twong quan vdi mot carbon bac
bon (8¢ 49,5), mot nhém methylene (5c 39,6), mot
alcol bac hai (8¢ 83,4) va mot nhdm methine (8¢
50,1). Vay nhom methyl bac ba la C-15, carbon
bac bén la C-1, nhém methylene va hai nhém
methine lan lugt 1a C-2, C-10 va C-5. Nhém
methylene & 64 1,81 (m) va 1,27 (m) tuong quan
véi C-10 va C-1, suy ra nhém nay la C-9. Tuong
ty, do twong quan vgi C-9 va C-10 nén nhdm
methylene & 64 2,98 (ddt, J = 15,0; 6,3 va 1,4 Hz)
va 1,86 (m) la C-8. Proton cta nhém aldehyd & 61
9,36 (s) twong quan véi C-8 va hai carbon olefin

(8¢ 143,9 va 159,6), suy ra nhom aldehyde la C-14,
hai carbon olefin lan luot 14 C-7 va C-6. Tuong
quan cua H-5 véi C-7 cho thdy vong A déng vong
tai vi tri C-5 va C-6 dé tao thanh mét vong mang
7C. Proton H-6 twong quan vgi mot nhom methyl
(8¢ 50,4) nén nhém nay la C-4. Hai nhém methyl
bac hai & &4 0,90 (d, J = 7,0 Hz) va 0,89 (d, J =
6,8 Hz) cho tuong quan véi nhau, vai C-4 va nhom
methine ¢ 5c 32,3. Vay hai nhém methyl nay lan
luot 1a C-12, C-13 va nhém methine la C-11.
Proton H-11 tuong quan vai carbon & 8¢ 25,0 nén
day la C-3. DBé phu hop véi cong thic phan ti
CisH240,, C-2 phai ndi véi C-3 dé tao thanh vong
B chira 5 carbon. Proton cua alcol bac hai [6y 3,49
(1H, td, J = 11,4 va 3,8 Hz, H-10)] c6 mét hang sb
ghép cap lon (J = 11,4 Hz) nén & vi tri truc, nghia
1a nhém —OH huéng 1én trén (c6 ciu hinh p). Tir
cac s6 lidu phd va so sanh véi tai liéu tham khao
[7, 8] cho thay hop chat nay 1a aphanamol 11 (2),
da dugc phan lap tir cdy Aphanamixis grandifolia
(ho Xoan) [7].

Hinh 4. C4c tuong quan HMBC va COSY trong 2

Hop chit 3: tinh thé hinh kim mau trang. Phé H
NMR (Béang 1) cho céc tin hiéu cong huong ung
vai mot proton olefin [on 5,41 (1H, m, H-15)], mét
nhom exomethylene [o+ 4,85 (1H, d, J = 1,3 Hz)
va 4,55 (1H, br s), H»-26], mot proton cua alcol
bac hai [6n 3,26 (dd, J = 11,8 va 4,4 Hz, H-3)],
mot nhom methyl vinyl [6n 1,72 (3H, d, J = 1,0
Hz, Hz-27)], sdu nhém methyl bac ba va nhiéu tin
hiéu cong hudng trong ving tir truong cao. Phd
13C NMR (Bang 1) cho cac tin hiéu cong huong
g véi 30 carbon bao gom mét carbon carbonyl
[8c 217,0 (s, C-3)], hai carbon olefin cia mot ndi
d6i C=C tam hoan [d¢ 135,9 (s, C-14) va 121,9 (s,
C-15)], hai carbon olefin cia mot nhom
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exomethylene [6¢c 148,2 (s, C-8) va 107,0 (t, C-
26)], mot carbon cua alcol bac hai [d¢ 79,0 (d, C-
3)], 4 nhém methine, 9 nhom methylene, 7 nhdm
methyl va 4 carbon bac bbn. Téng hop céc s lieu
trén c6 thé du doan 3 ¢ CTPT 1a CaoHss02 V6i d6
bat bdo hoa bang 7. Trir di mot ndi d6i C=0 va hai
ndi d6i C=C thi hop chét c6 4 vong. Cac sb liéu
trén cling phu hgp vai mét triterpenoid ¢6 khung
onoceran mang mot nhém carbonyl ¢6 1ap, mot ndi
d6i C=C tam hoan, mot nhdm exomethylene va
mét alcol bac hai. So sanh cac sb liéu phd trén voi
tai liéu tham khao [9] cho thiy hop chat nay la 3p-
hydroxyonocera-8(26),14-diene-21-one  (3), da
duoc Tanaka va cong su tim thiy trong vo tréi bon
bon thu hai ¢ Thai Lan vao nam 2002.

Hop chét 4: tinh thé hinh kim mau tring. Phé H
NMR (Béang 1) cho céc tin hiéu cong hudng ung
véi mot nhom exomethylene [6n 4,93 (1H, s, Ha-
26) va 4,62 (1H, s, Hp-26)], mot proton olefin [64
5,43 (1H, br s, H-15)], mot nhém methyl vinyl [d4
1,72 (3H, s, H3-27)], sau nhém methyl bac ba va
nhiéu proton trong ving tir trudng cao. Phd 13C
NMR (Bang 1) cho céc tin hiéu cong huéng ung
véi 30 carbon bao gom hai carbon carbonyl [8c
216,9 (s, C-3) va 216,7 (s, C-21)], mot ndi ddi
C=C tam hoén [5¢ 135,6 (s, C-14) va 122,0 (d, C-
15)], mét nhém exomethylene [6¢c 147,5 (s, C-8)
va 107,8 (t, C-26)], 4 nhdm methine, 9 nhom
methylene, 7 nhém methyl va 4 carbon bac bén.
Tong hop cac s lidu trén, c6 thé dy doan 4 1a mot
triterpenoid bdn vong c6 khung onoceran va cé
CTPT la C3oHas0; véi d6 bit bao hoa bing 8. C6
thé du doan hop chat nay la san phiam oxid hoa
nhém 3-OH trong hop chét 3 thanh nhdm cetone.
Diéu nay dugc xac nhan bang cach so sénh cac sb
lieu phd véi tai lieu tham khao [9], cho thay day 1a
8,14-secogammacera-7,14(27)-diene-3,21-dione
hay a,y-onoceradienedione (4), da dugc Omar va
cong su phan 1ap tir vo cay bon bon vao nam 2007
[10].

4 KETLUAN

Ttr cao ether ddu hoa ctia vo trai bon bon thu hai
& Quang Nam, chung t6i dd phan 1ap dugc bbn
hop chat. Dya vao cac két qua phan tich phd 1-D
va 2-D NMR, chiing t6i da xac dinh dugc bdn hop
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chit nidy gdm hai sesquiterpenoid 1a 6a,9p-
dihydroxyeudesma-4(15)-ene (1) va aphanamol II
(2) cung voi  hai triterpenoid la  3f-
hydroxyonocera-8(26), 14-diene-21-one (3) va a,y-
onoceradienedione (4). Hop chat 3 va 4 da duogc
tim thy trong cdy bon bon nhung hop chét 1 va 2
chua dugc tim thay trong cdy nay. Ngoai ra, day la
lan dau tién 60,9p-dihydroxyeudesma-4(15)-ene
(1) duge tim thay trong ty nhién.

Hop chit 3 va 4 da dugc tim thay trong cdy bon
bon nhung hop chit 1 va 2 chua duogc tim thiy
trong cdy nay. Ngoai ra, ddy 1a lan dau tién 6a,9B-
dihydroxyeudesma-4(15)-ene (1) dugc tim thay
trong tu nhién.
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Bang 1. S6 lisu phé 'H va ®C NMR cua 1-4 trong CDCl; (Tri s6 trong ngozc 1a J tinh bang Hz).
} 1 2 3
Vi tri
SH dc SH dc SH dc SH dc
1 L.20m 1.25m
Tsam 36,5 495 | 17 m 374 38,0
2 158 m 1,86 m 158 m
Lag m 21 | Isom 396 | 17m 28,1 34,8
3 207m 1.87m 3,26 dd
234m %3 | 1som 50| 118844 9.0 2169
4 1464 | 2,05m 50,4 393 179
5 ggd 56,1 | 225dd(102&51) 501 | 1,13m 55,0 54,5
6 3721(9.8) 672 | 659M 1506 | L8 M 51 253
1,58 m
T Lerm 495 1439 | LO8m 383 38,2
207 m
8 1.22m 184 | 2,98ddt(15,0;6,3 & 195
1,54m 1.4) 148,2 1475
1,86 m
9 343 dd 792 | 181 m 29,0
115 & 1,27 m 1,54m 56,9 56,3
47)
10 41,9 | 3491 834
(1148 38) 39,5 39,4
11| 224m 262 | 164m 323 | 136m 258 242
12 | 087d 0,90 d (7.0) 173 m
70) 164 217 | Josm 242 25,2
13 ?7,93 d 21,2 | 0,894 (6.9) 196 | 160m 546 554
14 [o07ls 118 | 9,365 1932 1359 1356
R I 1080 | 074s 136 | 541m 1219 | 543brs 1220
16 T4lm
90 m 243 255
7 1,62m 518 51,7
18 36,7 36,7
19 144m 384 378
2,40 m
20 2,23 d1(14,3 & 3.8) 349 348
2,71 dt (14,5 &5,2)
21 217.0 216,7
22 476 47,6
23 1,005 284 | 1095 26,3
24 0775 155 | 1,025 218
25 0,685 148 | 0,85s 144
26 455d (1,3) 1070 | 4,93s
4855 4625 1078
X 1,72d (1,0) 223 | 1,725 223
28 0945 135 | 0955 135
29 1,095 222 | 1105 22,2
30 1,055 252 | 1055 258
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Abstract — Four compounds were isolated from a
petroleum ether extract of the pericarp of Lansium
domesticum collected in Quang Nam Province.
Their structures were determined using NMR (*H
NMR, BC NMR, HSQC, HMBC, and COSY)
techniques.  The  compounds  were  two

sesquiterpenoids, 60, 94-dihydroxyeudesma-4(15)-
ene and aphanamol Il, along with two onocerane
triterpenoids, 3p-hydroxyonocera-8(26),14-diene-
21-one and ¢,p-onoceradienedione. This is the
first time that 6a,94-dihydroxyeudesma-4(15)-ene
has been found in nature.

Index Terms — Lansium domesticum, isolation, structure determination, sesquiterpenoids, triterpenoids



