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3,5,7-Trihydroxychromone (1), aromadendrin (2), cucryphin (3), and astilbin (4) were isolated from the leaves of 
(Engelhardtia spicala Lesch. cx Blume, Juglandaceac) Their structures were determined on the basis of spectroscopic 
methods. 
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1. MO DAU 

Cheo la phong {Engelhardtia spicata Lesch. ex 
Blume) thupc hp Hd dao (Juglandaceac) la cay gd 
ldn cao 10-20 m, mpc d rirng thti sinh va rirng thdng 
d dp cao 1.000-2.000 m. Vc cdng dung, d Viet Nam 
ngudi ta diing vd cay nay dc duoc ca [1]. Loai cay 
nay ciia Viet Nam cdn chua dugc nghien ciru ve 
thanh phan hda hpc. Mpt sd it nghien ciiu ve cac loai 
Engelhardtia khac cho thay vai trd ciia cac hgp chat 
flavonoit va tritecpenoit trong tac dung chira benh 
theo y hoc truyen thdng ciia cac loai cay nay nhu cac 
flavonoit astilbin va taxifolin tir cay Engelhardtia 
chrysolyris Hance [2-4]. Mpt nghien ciru khac da 
phan lap dugc 2 axit tritecpenic, axit betuiinic va 
axit ursolic tir cay Engelhardtia serrala Bl. theo 
dinh hudng gay dpc tl bao va gay giang hda 
(apoptosis) tren ddng te bao K562 [5]. Do cac chat 
chdng oxi hoa co the dugc sir dung trong y hpc dir 
phdng ung thu nghien cuu nay tap trung vao phat 
hien cac hgp chat phenolic trong cac phan chiet phan 
cue ciia cay Cheo la phong. 

2. THUC NGHIEM 

2.1. Phuong phap va Thiet bj 

Phd ESI-MS dugc ghi tren thilt bi LC-MS-
Orbitrap-XL (Thermo Scientific). Phd cpng hudng 
tir hat nhan proton ( ' H - N M R , 500 MHz) va cacbon 
13 ('^C-NMR, 125 MHz) dugc ghi tren thilt bj 
Bruker Avance 500 vdi tetrametylsilan (TMS) la 
chat chuan npi zero {d = 0) cho ' H - N M R va tin hi?u 

ciia dung mdi cho C-NMR. Tinh bpi cua cac tin 
hieu cacbon 13 dugc xac dinh bang cac ky thugt pho 
DEPT. Sac ky Idp mdng dugc thuc hien tren ban 
mdng trang san DC-Alufolien 60 F254 (Merck, 
Darmstadt, CHLB Dire) vdi Idp silica gel day 0,2 
mm tren nen nhdm. Phat hien \et chat bang cac 
thuoc thir vanilin/HiSO:] dac 1%, FeClj 5% vadenhi 
ngogi d budc sdng X 254 nm. Sac ky cdt thudng 
(CC), sac ky cpt nhanh (FC) va sac ky cdt tinh che 
(Mini-C) dugc th^c hien tren chat hap phu silica gel 
(Merck, Darmstadt, CHLB Dire) vdi cac cd hgt 63 -
200, 63-100 va 40-63 fun. Diaion HP-20 (Mitsubishi 
Chemicals, Nhgt Ban) dugc su dyng de phan tach 
pha dao phan chiet nudc. 

2.2. Nguyen li^u thirc vat 

Nguyen li§u thyc vat la la cay Chpo la phong 
(Engelhardtia spicata Lesch. ex Blume, 
Juglandaceac) da dugc thu thap vao thang II nam 
2007 tgi Tan Son, Phu Thp. Mau th\rc vat (sd 2111) 
da dugc nha thyc vgt hpc, TS. Tran Ngpc Ninh, Vien 
Sinh thai va Tai nguyen sinh vgt, Vien Khoa hgc va 
Cdng nghe Vi?t Nam thu thap va giam djnh. 

2.3. Chilt va Phan lap cac hgp chat 1-4 

La cay Chpo la phong tuoi dugc rira sach, phai 
se trong bdng ram va say d 45-50°C trong 2 ngay. 
Nguyen lieu thyc vgt dugc xay thanh bpt min (3 kg) 
va ngam chilt trong metanol khan d nhi^t dp phdng 
3 lan, mdi lan trong 3 ngay. Sau khi lpc bd phan ba 
cac djch chilt metanol dugc gdp lgi va cat logi ki?t 
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dung moi dirai ap suat giam a 50°C. PllSn chiet 
metanol toan phSn du(?c hoa vai nuac cdt va chiet 
phan bo lan lucrt vdi cac dung moi hiiu ca co dp 
phan c\rc tang dan n-hexan, diclometan va etyl 
axetat. Cac dich chiet dix(?c lam khan bang Na2S04 
va cat loai kiet dung moi dudi ap suat giam, cho cac 
phSn chi8t dugc di^u che tir la cay Ch?o la phong 
gom cac phan chiet n-hexan, diclometan va etyl 
axetat. Dich nuoc con lai dugc CO ki?t duai ap suat 
giam cho phiin chiet nudc. 

Phan chiet etyl axetat (15 g) dugc phan tach 
bang CC (silica gel; «-hexan-etyl axetat-axit fomic 
20:19:1 va 10:19:1,5) cho 2 cum nhdm phan do?n 
chfnh tir 1-5 (rî a giai vdi n-hexan-etyl axetat-axit 
fomic 20:19:1) va tir 6-9 (n-hexan-etyl axetat-axit 
fomicl0:19:l,5). Nhdm phan doan 9 (52 mg) dugc 
phan tach Mini-C (silica gel; CHiClj-CHiOH 11:1, 
10:1 va9:l cho cac chat 3 (4 mg) va4(3,2 mg). 

Ph4n chi^t nudc (20 g) dugc hoa tan trong 
MeOH, lgc hut chan khong bang phlu lgc Biichner 
va dua true tiep len cgt chat hap phu polyme Diaion 
HP-20 (CC; H2O, MeOH-HiO 1:4, 2:3, 3:2 va 
MeOH) cho 4 nhom phan doan. Nhdm phan doan 3 
(5 g) rua giai vdi MeOH-HiO 3:2 dugc phan tach 
CC (silica gel, CHjCVCHjOH 15:1, 9:1, 5:1 va n-
hexan-EtOAc-axit fomic 10:20:1) cho 5 phan doan. 
Tinh chS phan doan 1 (73 mg) b^ng Mini-C (silica 
gel; CH2CI2-CH3OH 40:1,20:1 ya 12:1) cho cac chat 
I (2 mg) va 2 (5,3 mg). Tinh che phan doan 2 (0,6 g) 
bing FC (silica gel; CHiCh-CHjOH 12:1, 10:1 va 
9:1) cho chat 3 (4,8 mg). Tinh ch6 phan doan 4 (0,3 
g) bang FC (silica gel; CHiCb-CHjOH 12:1, 11:1 va 
10:l)chochat4(3,8mg). 

3,5,7-Trihydroxychromon (1): Bpt vo djnh 
hinh mau trjng, phat quang tu ngoai mau trjng, hien 
mau nau vdi thuoc thir FeClj 5%. ' H - N M R 
(CDjOD): d 6,19 (IH, d, J = 2 Hz, H-8), 6,3 (IH, d, 
J=2Hz, H-6), 7,89 (IH, s, H-2). "C-NMR/DEPT 
(CD3OD): S 94,6 (d, C-8), 99,5 (d, C-6), 106,5 (s, C-
10), 141,4 (d, C-2), 141,7 (s, C-3), 159,5 (s, C-9), 
163.1 (s, C-5), 165,7 (s, C-7), 178,4 (s, C-4). 

Aromadendrin (2): Bpt yd djnh hinh mau tring, 
phat quang tu- ngoai mau tring, hien mau nau vdi 
thudc thCr FeCb 5%. ESI-MS: m/z 287,03 [M-H] , 
289,10 [M-l-H]*, 311,18 [M-I-Na]*. 'H-NMR 
(CDjOD): S 4,56 (IH, d, 7 = 12 Hz, H-3), 4,99 (IH, 
d, y = 12 Hz, H-2), 5,9 (IH, d, J= 2 Hz, H-6), 5,94 
(IH, d, J = 2 Hz, H-8), 6,85 (2H, d, J = 8,5 Hz, H-2', 
H-6'), 7,37 (2H, d, J = 8,5 Hz, H-3', H-5'). "C-
NMRTOEPT (CDjOD): <i 73,6 (d, C-3), 84,9 (d, C-2), 
96,3 (d, C-8), 97,3 (d, C-6), 101,9 (s, C-10), 116,1 (d, 
C-2', C-6'), 129,3 (s, C-1'), 130,4 (d, C-3', C-S'), 
159.2 (s, C-4'), 164,6 (s, C-9), 165,3 (s, C-5), 168,7 
(s, C-7), 198,5 (s, C-4). 

Ffian Minh Giang va cgng sic 

Eucryphin (3): Bpt vo djnh hinh mau trang, 
phat quang tir ngoai mau trang, hien mau nau vdi 
thudc thir FeClj 5%. ESI-MS: m/z 339,05 [M - H]", 
341,85 [M-fH]*, 363,16 [M+Na]*. 'H-NMR 
(CD3OD): ^ 1,3 (IH, d, J = 6 Hz, CH3-6'), 3,48 (IH, 
l,J= 9,5 Hz, H-4'), 3,78 (IH, m, H-5'), 3,85 (IH, dd, 
J = 9 , 5 Hz, 3 Hz, H-3'), 4,15(1H, dd, J = 3 Hz, 1,5 
Hz, H-2'), 5,34 (IH, M,J= 1,5 Hz, H-1'), 6,23 (IH, 
d, y = 2 Hz, H-8), 6,35 (1H, d, y = 2 Hz, H-6), 8,13 
(IH, s, H-2). "C-NMR/DEPT (CD,OD): S 17,9 (q, 
C-6'), 71,2 (d, C-5'), 71,6 (d, C-2'), 71,9 (d, C-3'), 
73,5 (d, C-4'), 94,9 (d, C-8), 100 (d, C-6), 102,1 (d, 
C-l'), 106,5 (s, C-10), 140,4 (s, C-3), 147,9 (d, C-2), 
159.3 (5, C-9), 163,5 (s, C-5), 166,2 (s, C-7), 178,7 
(s, C-4). 

Astilbin (4): Tinh the hinh kim mau vang, d.n.c. 
179-180°C, phat quang tir ngoai mau vang, hign mau 
nau vdi thuoc thu FeClj 5%. ESI-MS: m'z 449,09 
[M-H]-, 451,74 [M+H]*, 473,85 [M+Na]*. ' H - N M R 
(CD3OD): d 1,21 (IH, d, J = 6 Hz, CH3-6"), 3,32 
(IH, m, H-4"), 3,56 (IH, dd, / = 3 Hz, 1,5 Hz, H-2"), 
3,68 (IH, dd, J = 10 Hz, 3 Hz, H-3"), 4,06 (IH, d, J 
= 1,5 Hz, H-1"), 4,27 (IH, dd, J = 10 Hz, 6 Hz, H-
5"), 4,6(1H, d, J = 10,5 Hz, H-3), 5,09 (IH, <i,J = 
10,5 Hz, H-2), 5,92 (IH, d, J = 2 Hz, H-6), 5,94 (1H, 
i,J=l Hz, H-8), 6,82 (IH, d, J = 8 Hz, H-5'), 6,86 
(IH, dd, y - 8 Hz, 2 Hz, H-6'), 6,97 (IH, d, y= 2 Hz, 
H-2'). '^C-NMR/DEPT (CDjOD): <5 17,9 (q, C-6"), 
70,5 (d, C-5"), 71,8 (d, C-2"), 72,2 (d, C-3"), 73,8 (d, 
C-4"), 78,6 (d, C-3), 83,9 (d, C-2), 96,3 (d, C-8), 
97.4 (d, C-6), 102,2 (s,C-I"), 102,5 (s, C-10), 115,5 
(d, C-2'), 116,3 (d, C-6'), 120,5 (d, C-5'), 129,1 (s, 
C-I'), 146,6 (s, C-3'), 147,4 (s, C-4'), 164,1 (s, C-9), 
165,5 (s, C-5), 168,6 (s, C-7), 195,9 (s, C-4). 

3. KET QUA VA THAO LUAN 

Cac hgp chat it phan cue trong phan chiSt 
metanol tir la cay Cheo la phong dugc phan bo vao 
cac pha n-hexan va CH2CI2 bang each chiet hai pha 
long lan lugt giua H2O va cac dung moi hiTu ca. Cac 
hgp chit phan ctrc hgn dugc phan bo trong cac phan 
chiet etyl axetat va nugc. Cac phan chiet etyl axetat 
va nugc dugc phan tach bang sac ki cot gradient cho 
3,5,7-trihydroxychromon (1), aromadendrin (2), 
eucryphin (3) va astilbin (4). 

Hgp chit 1 da dugc phan lap dudi dang bpt vo 
djnh hinh mau tring. Tren phd "C-NMR sau tin hieu 
cdng hudng tir cacbon 13 cua I d ^c 94,6 (d, C-8), 
99.5 (d, C-6), 106,5 (s, C-10), 159,5 (s, C-9), 163,1 
(s, C-5) va 165,7 (s, C-7) phii hgp vdi mgt vdng 
benzen thi hai lin 5,7-dioxy; ba tin hieu cdn lai g ^c 
141.4 (d, C-2), 141,7 (s, C-3) va 178,4 (s, C-4) la 

687 
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thupc phan vdng pyran cua mpt cau true chromon 
the d C-3. Pho 'H-NMR ciia 1 cho hai proton tuong 
tac mela vdi nhau d 5„ 6,19 (IH, d, 7 = 2 Hz) va 6,3 
(IH, d, J = 2 Hz) phii hgp vdi sy the 5,7-dihydroxy 
ciia vdng benzen ciia khung chromon. Gia trj dp 

Gop phdn nghien cihi cdc hgrp chat... 
chuyen djch hda hpc ciia H-2 d <5H 7,89 phu hgp vdi 
sy lien kit cCia mgt nhdm hydroxy vao C-3. Tren cc 
sd cac dii' kl?n pho ' H - N M R va "C-NMR cdu tnic 
ciia 1 da dugc xkc djnh la 3,5,7-trihydroxychromon 
[6]. 

Hpp chdt 2 da dugc phan lap dudi dang bdt vd 
djnh hinh mau trang. Phd ESI-MS ciia 2 cho cac pic 
ion gia phan tir d m/z 287,03 ([M-H]"), 289,10 
([M+Hf) va 311,18 ([M+Na]^), cho phep gia thilt 
cdng thirc phan tir C15H12O6 ciia 2. Phd ' H - N M R ciia 
2 cho cac tin hieu dac trung cho H-6 va H-8 ciia 
vdng A the 5,7-dioxy ciia mpt chat flavonoid d S^ 
5,9 (IH, d, y = 2 Hz) va 5,94 (IH, d, 7 = 2 Hz) va 
cac tin hieu ciia vdng B the I ',4'-dioxy d Sn 6,85 (2H, 
d,J= 8,5 Hz) va 7,37 (2H, d, J = 8,5 Hz). Cac tin 
hieu cpng hudng tir proton d Sn 4,99 (IH, d, J = 12 
Hz) va 4,56 (IH, d, / = 12 Hz) xac dinh cau true 
flavanonol [6c 198,5 (s, C-4)] cua 2. Cac tin hieu 
cpng hudng tir cacbon 13 ciia hai vdng benzen the 
xudt hien d^c 96,3 (d), 97,3 (d), 101,9 (s), 116,1 (d), 
129,3 (s), 130,4 (d), 159,2 (s), 164,6 (s), 165,3 (s) va 
168,7 (s). Cac tin hieu ciia vdng C ciia mpt 
flavanonol xudt hi?n d Sc 73,6 (d), 84,9 (d) va 198,5 
(s). Dp chuyen djch hda hpc ciia C-4 (SQ 198,5) cho 
thdy su lien ket hydro ciia H-5 vdi C-4 khang dinh 
cho cau triic nay. Tren ca sd cac du kien phd ESI-
MS, 'H-NMR va '^C-NMR cdu true ciia 2 da dugc 
xac djnh la 3,4',5,7-tetrahydroxyflavanonol 
(aromadendrin) [7]. 

Hgp chat 3 da dugc phan lap dudi dgng bdt vd 
djnh hinh mau trang. Phd ESI-MS cua 3 cho cac pic 
ion gia phan tu d m/z 339,05 ([M-H]"), 341,85 
([M+H]0 va 363,16 ([M + Na]^), phii hgp vdi gia 
thilt cdng thirc phan tu C15H16O9 ciia 3. Tren pho 
' H - N M R ciia 3 nhdm dudng rhamnosid da dugc xac 

djnh bang cac tin hipu cpng hudng tir proton ciia 
proton anomeric d ^H 5,34 (IH) va nhdm mety! C-6 
a Su 1,3 (3H, d , / = 6 Hz). Cac tin hi?u cpng hudng 
tir cacbon 13 tren pho '^C-NMR va DEPTcua3di5c 
17,9 (q), 71,2 (d), 71,6 (d), 71,9 (d) va 73,5 (d)cho 
thay nhdm rhamnosid cd dgng pyranozo. Cau hinh a 
ciia nhdm rhamnopyranosyl da dugc xac djnh lit 
hang sd tuong tac J = 1,5 Hz cua proton anomeric 
(equatorial). Chin tin hi?u cacbon 13 cua 3 d .5c 94,5 
(d), tOO(d), 102,1 (d), 106,5 (s), 140,4 (s), 147,9(d), 
159,3 (s), 163,5 (s), 166,2 (s) va 178,7 (s) cho thay 
cau triic chromon the ba lan oxy cua 3. Gia tri dp 
chuyen djch hda hpc d ^H 8,13 phu hpp vdi sir lien 
ket ciia mpt nhdm hydroxy vao C-3. Pho 'H-NMR 
ciia 3 cho hai proton tuong tac mela vdi nhau aSn 
6,23 (1H, d, y = 2 Hz) va 6,35 (1H, d, y = 2 Hz) phii 
hgp vdi sy thi 5,7-dihydroxy cua vdng benzen ciia 
khung chromon. Tren ca sd cac dir ki?n phd ESI-MS, 
' H-NMR va '^C-NMR cdu true cua 3 da dugc xac 
dinh la 3,5,7-trihydroxychromon 3-0-a-L-
rhamnopyranosid (eucryphin) [8]. 

Hgp chat 4 da dugc phan lap dudi dgng tinh the 
hinh kim mau vang. Pho ESI-MS cua 4 cho cac pic 
ion gia phan tCr d m/z 449,09 ([M-H]"), 451,74 
([M+H]0 va 473,85 ([M+Na]*), phii hgp vdi gia 
thiet cong thirc phan tu C21H22O1] cua 4. Pho C-
NMR va DEPT cua 4 cho cac tin hi?u ciia 21 cacbon, 
bao gdm 7 cacbon thi vdng benzen (Sc 102,5,129,!i 
146,6, 147,4, 164,1, 165,5 va 168,6), 12 nhdmmetin 
(<5c 70,5, 71,8, 72,2, 73,8, 78,6, 83,9, 96,3, 97,4, 
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115,5, 116,3, 120,5 va 129,1), mgt nhdm cacbonyl 
(<5c 195,9) va mpt nhdm metyl (SQ 17,9). Cac tin hipu 
trong khoang dp chuyen djch hda hpc tir ^c 168,6 
den 96,3 thupc ve cac cacbon vdng thom va tin hipu 
d Sc 195,9 cua mgt nhdm cacbonyl lien hgp ciia mpt 
khung flavonoit. Cac tin hi?u <5c 83,9 (d) va 78,6 (d) 
cho thay cau true dihydroflavonol ciia 4; cau true 
nay dugc khang djnh bdng cac dir ki?n phd 'H-NMR 
vdi hai tin hieu doublet dgc trung cho H-2 va H-3 d 
Ĥ 5,09 va 4,6 (mdi tin hipu c6 J = 10,5 Hz). Hang 

sd tuong tac J = 10,5 Hz xac djnh dgng hinh hpc 
lrans-diax\a.\ givia cac proton H-2 va H-3. Cac nhdm 
tin hieu proton tuang tac ineta a Su 5,92 (IH, d, 7 = 
2 Hz) va 5,94 (IH, d, 7 = 2 Hz) ciia vdng A va d (Sn 
6,82 (IH, d, J = 8 Hz), 6,86 (IH, dd,J= 8 Hz, 2 Hz) 
va 6,97 (IH, d, J = 2 Hz) ciia mdt vdng B thi 
1',3',4'-trioxy cho thay cau triic phan flavonoit la 
taxifolin. Cac tin hieu cacbon oxymetin d SQ tii 70,5 
din 73,8 ciing vdi tin hi?u nhdm metyl d Sc 17,9 (Sn 
1,21, d, / 6 Hz, 3H) xac djnh nhdm 
rhamnopyranosyl. Cau hinh a cua nhdm nay da 
dugc xac dinh ttr hang sd tuang tac tin hieu cua tin 
hieu proton anomeric d (5H 4,06 (IH, d, J = 1,5 Hz) 
ciia nhdm rhamnosyl. Nhdm nay dugc lien kit vdi 
C-3 dan den sy chuyen dich vl phia trudng thap ciia 
Sc-i va trudng cao SQ-I va <5c-i khi dugc so sanh vdi 
cac gia trj Sc tuang ung ciia aromadendrin. Tren ca 
sd cac dir kien phd ESI-MS, 'H-NMR va '^C-NMR 
cdu true ciia 4 da duoc xac djnh la taxifolin 3-0-a-L-
rhamnopyranosid (astilbin) [9]. 

4. KET LUAN 

Cac nghien cuu phan tich, phan lap va xac dinh 
cdu tnic da xac dinh dugc cac hgp chdt 3,5,7-
trihydroxychromon (1), aromadendrin (2), eucryphin 
(3) va astilbin (4) la cac thanh phan phan cue ciia 
cay Cheo la phong (Engelhardtia spicata Lesch. ex 
Blume, Juglandaceac). 

Phan Minh Giang va cgng su 
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