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Abstract 

From the melhanol extract of Plwebe lovoyana, three compounds: (-)-catechm (1), (+)-epicatechin (2), and 
proanthocyandin A-2 (3) were isolated by various chromatography methods. Their chemical structures were elucidated 
by ESI-MS, ID, 2D IJMR experiments and in comparison with previous reported data. 
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1. MO DAU 2.2. Hoa chat thiet bi 

Cay Khao (Su la to, Bai bdi com) co ten khoa 
hpc la Phoebe tovoyana (Meissn.) Hook.f. thuoc hg 
Long nao (Lauraceae). Chi Khao c6 khoang 23 loai, 
phan bo 0 mien Nam Trung Quoc va mien Bac Viet 
Nam. Cay thuang phan bo a dp cao 700-2500 m C) 
nuac ta, cay khao phan bo nhieu 0 Tam Dao, VTnh 
Phuc vaNhu Xuan, Tlianh Hoa [1]. 

Tren th6 giai chua co cong b6 nao ve thanh phan 
hoa hpc cua loai nay. Ci Viet Nam, nam 2005 hai tac 
gia Nguyen Van Himg va Nguyen Van Tuyen [2] da 
cong bo 7 hgp chat ancaloit phan lap iCr vo than cay 
khao thu hai a Nhu Xuan, Thanh Hoa la: corydin, 
pronuciferin, anonain, norcorydin, stephann, N-
metyllaurotelenin va N-metyllaurolitsin [2] 

Bai bao nay Ihong bao viec phan lap va xac dinh 
cau true hoa hpc ciia 3 hcfp chSt flavanol tir cay khao 
(P. tovoyana). Cau true hoa hpc ciJa chiing duac xac 
dinh bang cac phuang phap pho. 

2. THUC NGHIEM vA PHUONG P H A P NGHIEN 
CLTU 

2.L Man thirc vat 

Miu la cay khao {Phoebe tovoyana) thu tai viron 
Qu6c gia Tam Dao vao thang 8 nam 2011 va dupe 
PGS. TS. Ninh Kh5c Ban giam djnh. Mau tieu ban 
luu gitr tai Vien Hoa sinh bien, Vien Han lam Khoa 
hpc va Cong nghe Viet Nam. 

Sdc ky idp mdng (TLC): Thuc hien tren ban 
mong trang san DC-Alufolien 60 F254 (Merck 
1,05715), RP18 F254s (Merck); phat hien chat bang 
den tir ngoai a hai budc song 254 nm va 368 nm 
hoac diing thuoc thir la dung djch H2SO4 10% dirpc 
phun deu len ban mong, say kho roi ha nong iCr tir 
den khi hien mau. 

Sdc ky cdt (CC): Dupe tien hanh vai chat hap 
phu la Silica gel pha thudng va pha dao. Silica gel 
pha thirdng c6 cd hat la 0,040-0,063 mm (240-430 
mesh). Silica gel pha dao ODS hoac YMC (30-50 
|xm, FuJisilisa Chemical Ltd.). 

Pho cong hiroJig tir hat nhdn (NMR): Do tren 
may Bruker AM500 eiia Vien Hoa hpc, Vien Han 
lam Khoa hgc va Cong nghe Viet Nam. 

Phd khdi luong (ESI-MS): Do tren may LC-
MSD Agilent 1200 Series (USA) ciia Vien Hoa hpc 
cac hpp chat thien nhien, Vien Han lam Khoa hpc va 
Cong nghe Viet Nam. 

2.3. Phan lap cac chat 

La cay khao dugc phai kho, nghidn thanh bgt 
(5,0 kg), ngam chiet vdi metanol ba lan, sau d6 loai 
dung mdi thu dugc 300 g can chidt metanol. Can nay 
dupe hoa lan vao 3 lit nudc cat va chiet \in lugt 
bang hexan, clorofoe va etyl axeat. Sau khi loai dung 
moi dudi ap suat thap thu dugc can hexan (50 g), 
clorofoe (90 g), etyl axetat (75 g) va nudc (85 g). 
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Can etyl axetat duac tam vao 150 g Silica gel, co 
du6i dung moi cho den khi thu dupe bpt toi, kho sau 
do tien hanh phan lap bang sac ky cot nhoi Silica gel 
pha thuong co hat 230-400 mesh (0,04-0,063 mm), 
rira giai bing h? dung moi clorofoc/metanol vcri dp 
phan cue tang dan (tir 20/1-2/1, v/v) thu dirpc 5 phan 
doan chinh la Fl (20,0 g), F2 (12,5 g), F3 (8,5 g), F4 
(12,0 g) va FS (18,0 g). Phan doan Fl (20,0 g) dupe 
lien hanh sac ky tren cpt nhoi Silica gel vdt h^ dung 
moi rCra giai la clorofoc/metanol (10/1, v/v) thu dirpc 
hpp chat 1 (20 mg) va hpp chit 2 (30 mg). Phan 
doan F2 (12,5 g) dupe tiep tgc phan lap bing sic ky 
cpt Silica gel v6i he dung moi rOra giai la 
clorofoc/metanol/axit formic (80/10/1, v/v/v) thu 
dirpc 4 phan doan F2A (5,5 g), F2B (1,4 g), F2C 
(3,7 g) va F2D (1,6 g). Phan doan F2A (1,5 g) dupe 
phan lap bang cpt Silica gel vol he dung moi 
clorofoc/axeton/axit formic (10/20/1, v/v/v) thu 
dupe hpp chit 3 (35 mg). 

(-)-Eptcalechin (I): tinh the mau vang, nhiet dp 
nong chay 242°C. Dp quay cgc [afo- -68 (EtOH, c: 
1,0). ESI-MS m/z 313 [M-l-Na]*, 289 [M-H]", cong 
thic phan tOr CUHMOJ, M = 290. 
'H-NMR (500 MHz, CDClj) 6 (ppm): 4,83 (IH, s, 
H-2), 4,19 (IH, m, H-3), 2,77 (IH, dd, J = 16,5, 2,5 
Hz, H.-4), 2,89 (IH, dd, J = 16,5, 4,5 Hz, H|,-4), 
5,94 (IH, d, J = 2,0 Hz, H-6), 5,97 (IH, d, y = 2,0 
Hz, H-8), 7,00 (IH, d, y= 2,0 Hz, H-2'), 6,77 (IH, d, 
J= 8,0 Hz, H-5') va 6,83 (IH, dd, J = 8,0, 2,0 Hz, H-
6'). "C-NMR (125 MHz, CDCIj) 8 (ppm): 79,8 (C-
2), 67,4 (C-3), 29,2 (C-4), 157,6 (C-5), 95,9 (C-6), 
157,3 (C-7), 96,4 (C-8), 157,9 (C-9), 100,1 (C-10), 
132.2 (C-l'X 115,9 (C-2'), 145,9 (C-3'), 145,7 (C-
4'), 115,3 (C-5') va i 19,4 (C-6'). 

(+)-Catechin (2): Tinh thg mau vang, nhiet dp 
nong chay 93-96''C. Dp quay cue: [af^o: +17 
(EtOH, c: 1,0). ESI-MS m/z: 313 [M+Na]*, 289 [M-
H]", cong thiic phan tir C|5H,406, M = 290. 

'H-NMR (500 MHz, CDCIj) .5(ppm): 4,57 (IH, 
d, J = 7,5 Hz, H-2), 3,99 (1H, m, H-3), 2,53 (IH, dd, 
J= 16,0, 8,5 Hz, H.-4), 2,88 (IH, dd, J = 16,0, 5,5 
Hz, Hr4), 5,87 (IH, d, y = 2,5 Hz, H-6), 5,94 (IH, 
i,J= 2,5 Hz, H-8), 6,86 (IH, d, 7 = 1,5 Hz, H-2'), 
6,77 (IH, d, y = 8,0 Hz, H-5') va 6.74 (1H, dd, y = 
8,0, 1,5 Hz, H-6'). 

"C-NMR (125 MHz, CDCI3) 5(ppm): 82,9 (C-
2), 68,8 (C-3), 28,5 (C-4), 157,6 (C-5), 96,3 (C-6) 
157,8 (C-7), 95,6 (C-8), 156,9 (C-9), 100,9 (C-10), 
132.3 (C-1'), 115,3 (C-2'), 146,3 (C-3'), 146,3 (C-
4'), 116,1 (C-5') va 120,0 (C-6'). 

Proanthocyanidin A-2 (3): Tinh thS hinh kim 
khong mau, nhiet dp nong chay 273''C. Dp quay circ 
[ajo: +55,63° (c 1,0, axeton). ESI-MS m/z 577 
[M+H]*, cong thirc phan tir C30H24O12, M = 576. 

Phan Vdn Kiem vd cgngsu 

'H-NMR (500 MHz, CDClj) va "C-NMR (125 
MHz, CDClj), xem bang 1. 

3. KET QUA VA THAO LUAN 

Hpp chat 1 thu dupe dirai dang tinh the mau 
vang, pho khoi Itrpng xuat hien pic ion gia phan tir tai 
iii/z 313 [M+Na]* va 289 [M-H]' ket hpp voi pho 
NMR dir doan cong thirc phan tir la CuHi^Oe. Pho 
' H - N M R cua chat 1 xuat hi?n tin hi?u ciia hai proton 
cr vj tri/Hf/a voi nhau tai (?5,94 (IH, d, 7= 2,0 Hz, H-
6) va 5,97 (IH, d, 7 = 2,0 Hz, H-8), d6ng thai ciing 
xac djnh su xuat hi^n cua mpt vong thorn th€ kieu 
1,3,4 xac djnh bcri cdc tin hi?u tji .57,00 (IH, d, 7 = 
2,0 Hz, H-2'), 6,77 (IH, d, y - 8,0 Hz, H-5') va 6,83 
(1H, dd, y = 8,0, 2,0 Hz, H-6'). Ngoai ra con xuat hi jn 
tin hi^u cua hai nh6m metin CO noi vai nguyen tii oxi 
tai 8 4,83 (IH, >, H-2) va 54,19 (IH, m, H-3) va hai 
proton CLia nhom metylen tai 32,11 (IH, dd,y= 16,5, 
2,5 Hz, H,-4), 2,89(IH, d d , y = 16,5,4,5 Hz, Hi-4). 
Pho ' ^C-NMR cua chat 1 xuat hi?n tin hi?u ciia 15 
nguyen tOr cacbon d$c trung cua mpt hpp chat flavon, 
trong do tin hi^u cua hai nhom metin tai S 79,8 va 
67,4 tuang ung phii hgp voi vj tri C-2 va C-3 cua 
khung 3a-hydroxyflavan. Tin hi^u H-2 xuat hi?n a 
dang singlet khIng djnh proton H-2 va H-3 ciing 
chiem vi tri fi [3]. So sanh cac diJ kien pho cua hpp 
chat 1 vai cac diJ kien pho ciia (-)-epicatechin cho 
thay sir phu hpp hoan loan. Nhu vay chit 1 dupe 
khIng dinh la (-)-epicatechin, mpt hpp chit da dupe 
phan lap tir nhua loai Croton lechleri [3]. 

Hpp chat 2 thu dupe duai dang tinh the mau 
vang, pho khoi lupng xuat hien pie ion gia phan tir 
tai m/z 313 [M+Na]* va 289 [M-H]' gpi y eong thirc 
phan tir la CUHHOS. Ph6 ' H - N M R cua 2 kha gi6ng 

vai 1, trong do c6 hai proton a vj tri meta vol nhau 
lai 6 5,87 (IH, d, y = 2,5 Hz, H-6) va 5,94 (IH, d, J 
= 2,5 Hz, H-8); mpt vong therm bj die 1,3,4 dupe 
khingdjnh bcri cae tin hieu tai 8 6,86 (IH, d ,y= 1,5 
Hz, H-2'), 6,77 (IH, d, y = 8,0 Hz, H-5') va 6,74 
(IH, dd, y = 8,0, 1,5 Hz, H-6'); hai nhom metin eo 
n6i vai nguyen tl> oxi t?i 6 4,57 (IH, d, J= 7,5 Hz, 
H-2) va 3,99 (IH, m, H-3); hai proton cua nhom 
metilen t?i 52,53 (IH, dd, J= 16,0, 8,5 Hz, H.-4) va 
2,88 (IH, dd,y= 16,0, 5,5 Hz, Hb-4). 

Pho ' C-NMR cda chat 2 cung xuit hien tin hieu 
cua 15 nguyen tir cacbon ciia mpt hpp chit flavon, 
trong do tin hi?u cua hai nhom metin tai 6 82,9 va 
68,8 tuong ung phii hpp vol C-2 va C-3 ciia khung 
3;9-hydroxyflavan. So sanh cac dir ki?n ph6 eiia hpp 
chit 2 vai cac dii ki?n pho cua chit (+)-catechin [3] 
thay CO sir phii hpp hoan toan. Tir nhihig phSn tich 
neu tren, hgp chat 2 dupe khlng djnh la (+)-
catechin, mpt thinh phan quan trpng cDa tannin 
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trong li che xanh da dugc chung minh cd tac dung 

Cdc hgp chdt flavanol phdn lap tir... 

chong oxi hoa hi^u qua [5]. 

Bdng I: So li^u phd NMR cua 3 va cua proanthocyanidin A-2 
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*dc cua proanthocyanidin A-2 do trong CD3OD, 67,5 MHz [4], 'do trong CD3OD, "125 MHz, '500 MHz. 

ChSt 3 phan lap dugc dudi dang tinh the hinh 
kim khdng mau. Dg quay cyc [aj^o = +55,63° 
(axeton, c: 1,08). Cong thiic phan tir dupe xac djnh 
la C3oH240[2 b^ng phd khdi luang vdi sir xuat hien 
pic ion tai m/z 557 [M+H]" .̂ Pho NMR ciia chit 3 
xuat hien cac tin dac trung cho cau triic 
proanthocyanidin, mgt cSu true dang biflavanol. 
Tren phd ' H - N M R cua chit 3 xuat hien hai tin hieu Hinh 1: Cau true hda hgc cua eac hgp chat 1 va 2 
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Hinh 2: Cau triic va tuang tic HMBC ciia 3 

dac trung cho vj tri noi vong AB tai ^4,08 (IH, d, 
H-3) va 4,43 (IH, d, H-4) vdi hang sd tirang \kcJ = 
3,5 Hz; hai proton tham d vj tri meta ciia vdng A tai 
5 6,03 (IH, d. J = 2 , 0 Hz, H-6) va 6,09 (IH, d, 7 = 
2,0 Hz, H-8); mgt proton tham duy nhat ciia vdng D 
xuat hi?n dudi dang tin hi?u singlet tai i56,ll (IH, s, 
H-6'); cdn l̂ i la cac tin hi?u ciia 6 proton tham cua 
vdng B va E nam trong khoang 5 6,82-7,18 ppm. 
Tren phd '^C-NMR va DEPT cua chat 3 xuat hi?n 
tin hieu ciia 30 nguyen tir cacbon. Gia trj dg djch 
chuyen hda hoc ciia cac nguyen tii cacbon ciia 3 kha 
tuang ddng vdi 1 va 2. Trong dd cd 13 nhdm metin 
tai (5 68,1 (C-3), 29,3 (C-4), 98,4 (C-6), 96,7 (C-8), 
115,7 (C-10), 116,1 (C-13), 119,8 (C-14), 81,8 (C-
2'), 67,0 (C-3'), 96,6 (C-6'), 115,7 (C-10'), 115,9 (C-
13') va 120,4 (C-14'); mdt nhdm metilen tai ^29,9 
(C-4') va 16 cacbon khdng ndi vdi nguyen tir hidrd 
nao xuit hien lai 5 100,2 (C-2), 104,3 (C^a), 157,0 
(C-5), 158,2 (C-7), 154,3 (C-8a), 132,5 (C-9), 146,3 
(C-U), 145,7 (C-12), 102,5 (C-4'a), 156,6 (C-5'), 
152,3 (C-7'), 107,3 (C-8'), 152,2 (C-8'a). 131,2 (C-
9'), 146,8 (C-ll')va 146,1 (C-12'). Dang chuy la dg 
chuyen dich hda hgc ciia cacbon tai vj tri C-2 (5 
100,2) cao han binh thudng (khoang 81-83 ppm) va 
vj tri C-4 la cacbon bac 3 cho phep ta dir doan vj tri 
ndi gifra 2 dan vj flavanol la C-2->0->C-7' va C-
4->C-8'. Ben canh do, mdi hgp phan flavanol ciia 3 
dugc xac djnh la (-)-epicatechin va (-i-)-calechin 
bang viec so sanh du kien phd '^C-NMR ciia chit 3 
vdi hpp chat proanthocyanidin A-2 [4]. D6 xac djnh 
chinh xac cau triic ciia khung va vj tri cac lien k^l 
chiing toi lien hanh do phd 2 chieu HSQC va 

Phan Vdn Kiim vd cgngsyr 

HMBC. Cac tuang tac tren phd HMBC gifra H-4 (5 
4,43) vdi C-2/C-3/C-4a/C-87C-8'a khang djnh vj tri 
ndi giua C-4 (vdng C) vdi C-8' (vong D). Phan tich 
chi tiet cac tuang tac tren phd HSQC va HMBC 
(hinh 2) mgt lin nua khang dinh hgp chit 3 cd ciu 
true gom phan tir epicatechin lien ket vdi catechin. 
Tir nhOng phan tich neu tren ciing vdi viec so sanh 
cac du ki?n pho ciia 3 vdi cac dir lieu phd tuang irng 
da cdng bo [4], hgp chat 3 dugc xac djnh la 
proanthocyanidin A-2, mgt hgp chat da dugc phan 
l^p tir vd toil Arachis hypogaea [4]. 

4. KET LUAN 

Bing cic phuang phip sac ky ket hgp, ba hgp 
chat (-)-epicatechin (1), (+)-catechin (2) va 
proanthocyanidin A-2 (3) da dugc phan lap tiir li cay 
khio (Phoebe tovoyana). Ciu true hda hgc cua 
chung dugc xic djnh bing cac phuang phap phd 
khoi lugng, pho cgng hudng tir hat nhan mgt chieu 
va hai chieu. 
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