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CAC HQP CHAT FLAVONOID PHAN LAP TU GO
CAY CAM LAl (Dalbergia oliveri)

PHAM THANH LOAN

Dai hoc Hung Vuong, Phu Tho

HOANG LE TUAN ANH, BUI HU'U TAIL, PHAM HAI YEN,
PAN THI THUY HANG, NGUYEN THI CUC,

DUONG THI HAI YEN, DUONG THI DUNG,

NGUYEN XUAN NHIEM, CHAU VAN MINH, PHAN VAN KIEM
Vién Héa sinh bién,

Vién Han lam Khoa hoc va Cong nghé Viét Nam

TRAN HUY THAL NGUYEN THI HIEN

Vién Sinh thai va Tai nguyén sinh vdt,

Vien Han lam Khoa hoc va Cong nghé Viét Nam

Cam lai (hay con c6 tén 1a Cam lai vii, Cam lai ba ria) (tén khoa hoc: Dalbergia oliveri
Gamble ex Prain; syn: Dalbergia bariensis Pierre, Dalbergia duperreana Pierre, Dalbergla
dongnalen5|s Pierre), thudc chi Tréic (Dalbergia), ho Dau (Fabaceae) Cay phéan bd cha yéu & cac
nude Pong Nam A nhu Myanmar Thai Lan, Lao, Campuchla va Viét Nam. O Viét Nam, cdy moc
rai rac trong rimng, noi 4m, dat bang phang hay dat c6 do doc nho, & do cao dén 800m ¢ mot sb
tinh phia Nam nhu: Gia Lai, Kon Tum, Pik Lik, Lam Ddng, Dong Nai, Tay Ninh... (Sach Do
Vit Nam, 2007). Cay Cam lai xwa nay duogc st dung nhu mot loai cay lay g0 quy, bén chac co
van va mau sic dep. La loai bi sin lung khai thac can kiét, &én nay kho tim thay cé thé trucmg
thanh nhu truge trong ty nhién. Loai duge ghi trong Sach Do Viét Nam 2007 véi mire nguy cap
EN Ala,c,d. Nhitng nghién ctru vé thanh phan hoa hoc ctia loai nay & trong va ngoai nude con it.

Bai bao nay thong bao két qua phan lap va xac dinh ciu trac cua bdn hop chat flavonoid:
formononetin (1), pratensem (2), violanone (3) va |soI|quyr|t|gen|n (4) tir dich chiét metanol cta
g0 cay Cam lai v&i viée sir dung cac phuong phap phd cong hudng tir hat nhan mot chiéu va hai
chiéu (1D va 2D-NMR).

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau gb Cam lai dugc thu tai Vuon Qubc gia Yok Pon (Pik Lik) vao thang 4/2012. Mau
tiéu ban duoc Iuu tai Phong Tai nguyén thuc vat ctia Vién Sinh thai va Tai nguyén sinh vat.

Séc ky 16p mong (TLC): Thuc hién trén ban mong trang sin DC-Alufolien 60 F,s, (Merck
1,05715), RP-18 Fs4s (Merck); cac vét chat dugc phat hién bang dén tur ngoai ¢ hai budc song
254nm va 365nm hodc dung thudc thir 1a dung dich H,SO, 10% phun déu 1én ban mong, siy
kho r0i ho néng tir tir dén khi hién mau.

Séc ky cot (CC): Puoc tién hanh véi chit hip phu 1a silica gel pha thuong va pha dao.
Silica gel pha thuong cé ¢ hat 1a 0,040-0,063mm (240-430 mesh). Silica gel pha ddo YMC
(30-50 pum, Fujisilisa Chemical Ltd.).

Pho cong hudng tir hat nhan (NMR): Do trén may Bruker AVANCES00 tai Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

G6 cay Cam lai duoc phoi kho, nghién nho thu duge 8kg bot kho Bot nay duge ngam chiét
v6i metanol (3 lan x 5 lit) trén thlet bi chiét siéu am (¢ 50°C, m01 lan 1 gid). Céac dich chiét

duge gom lai, loc qua giay loc va cit thu hoi dung mdi dudi ap sudt giam thu duge 700g can
chiét metanol. Can chiét nay duoc lic déu tao huyén phu vé6i 2 lit nude cit sau d6 tién hanh
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chiét phan bd 1an lugt véi clorofoc, etyl axetat thu dugc cac cdn dich tuong tng clorofoc (DO,
130g), etyl axetat (DO2, 270g) va 16p nudc (DO3).

Cin chiét etyl axetat (270g) dugc hoa tan bang metanol, tam silica gel (ty 1¢ 1: 1,5, w/w),
cit loai dung moi dén kho, nghién min. Hon hop nay dugc phan tach thanh nim phan doan
DO2A-DO2E trén cot sic ky silica gel pha thuong voi hé dung moi rira giai gradient
clorofoc/metanol ¢6 d6 phan cuc ting dan (50/1—>1/1, v/v). Phan doan DO2B (2g) tiép tuc duoc
phan tach thanh 4 phan doan nhé hon DO4A-DO4D trén cdt sic ky silica gel pha thudng véi hé
dung méi rira giai clorofoc/axeton (10/1, v/v). Hop chat 1 (6mg) va 3 (8mg) thu dugc sau khi
tinh ché phan doan DO4A trén cot sic ky silica gel pha thudng sir dung hé dung méi rira giai
clorofoc/etyl axetat (7/1, viv).

Phén doan DO4D duogc phan tach thanh ba phan doan nhd DO5A-DOSC bang sic ky cot
silica gel pha dao voi hé dung mdi rira giai axeton/nudc (1/1, v/v). Hop chat 2 (8mg) va 4
(10mg) thu dugc sau khi tinh ché phan doan DO5B bang cot sic ky pha dao st dung hé dung
mdi rira giai metanol/nude (1,5/1, v/v) két hop véi sic ky cot silica gel pha thuong str dung hé
dung moi rira giai clorofoc/metanol (10/1, v/v).

Thong tin vé 4 chat flavonoid phan lp dugc nhu sau:

Formononetin (1): Bot vo dinh hinh, mau vang; cong thirc phan tir C14H1404 (M = 270);
'H-NMR (500 MHz, DMSO-dg) va *C-NMR (125 MHz, DMSO-ds), xem bang 1.

Pratensein (2): Bot vo dinh hinh, mau vang; cong thirc phan tr Ci6H;,06 M = 300);
'H-NMR (500 MHz, DMSO-dg) va *C-NMR (125 MHz, DMSO-dg), xem béang 1.
Violanone (3): Tinh thé hinh kim, mau tring; cong thirc phan tir Ci;;H,0s (M = 316);

'H-NMR (500 MHz, CDCl5) va *C-NMR (125 MHz, CDCls), xem béang 2.

Isoliquyritigenin (4): Bot vo dinh hinh, mau tring; cong thirc phén tir C1sHy,04 (M = 256);
'H-NMR (500 MHz, DMSO-dg) va *C-NMR (125 MHz, DMSO-dg), xem béng 2.
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Hinh 1. Cdu trdc hoa hoc cia céc chat 1-4
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II. KET QUA NGHIEN CUU

Hop chét 1 thu duoc duédi dang bot v6 dinh hinh mau vang, hién mau vang dam trén
ban TLC goi y ddy 1a mot hop chat dang flavonoid. Phd *H-NMR cua 1 cho nhén thiy mot
tin hiéu cdng hudong cua cac proton thom oy 8,33 (1H, s), mdt cdp tin hi€u thudc hé tuong
tac spin AA’BB’ 3y 6,98 (2H, d, J = 9,0 Hz) va 7,50 (2H, d, J = 9,0 Hz) va ba tin hi¢u
thudc hé tuong tac spin ABX 647,97 (1H, d, J = 8,5 Hz), 6,94 (1H, dd, J = 2,5; 8,5 Hz) va
6,87 (1H, d, J = 2,5 Hz). Ngoai ra, tin hiéu cong hudng tai 8y 3.78 (3H, s) cho thdy su c6
mit cia mot nhém metoxi trong phan tir 1. Phéan tich phd *C-NMR va DEPT cho théy tin
hiéu cta 16 nguyén tir carbon bao gdm bay nguyén tir carbon bac 4, tim nguyén tir carbon
bac 3 va mot nguyén tir carbon bac 1 (nhém metoxi). Tu cac dit ki€n trén cung vdi tuong
tac truc tiép nhin duoc trén HSQC giita H-2 (84 8,33) va C-2 (8¢ 153.09) va cac twong tac
HMBC giita H-2 voi C-3 (8¢ 123.16), C-4 (8¢ 174.61), C-9 (8¢ 157.44) cho thdy hop chat 1
1a mot isolavon. Tiép d6, vi tri cia cdc nhom thé trong 1 mot 1an nita duoc xac dinh dya trén
phan tich phd 2 chiéu HMBC (hinh 2). Tuwong tac HMBC giita hydro cia nhém metoxi
(8 3.78) voi C-4” (8¢ 158.95) cho phép khiang dinh nhém metoxi thé para tai vong B. Cac
tuong tac HMBC gitta H-6 (o4 6,94)/C-10 (8¢ 116.60), H-8 (64 6,87)/C-10 va H-5
(84 7,97)/C-4 cho phép khiang dinh nhém hydroxy thé tai vi tri C-7 cua vong A. Diéu nay
cling phu hop voi hé“lng sb tuong tac Jmeta = 2.5 Hz nhan dugc gitta H-6 va H-8 trén phé 'H-
NMR. Hon nita, sy twong dong khi so sanh phd **C-NMR cuia 1 v6i formononetin (Almeida
J.G. va nnk., 2008) (bang 1) cho phép xic dinh céu tric hoéa hoc cua hop chit 1 la
formononetin (hinh 1).

Hop chat 2 thu dugc dudi dang bot vé dinh hinh mau vang. Giéng nhu 1, cac tin hiéu
cong huong nhan duoc trén phd *H-, *C-NMR cho biét 2 ciing 12 mdt isoflavon (84 8.30, s,
H-2 va 8¢ 154.14, C-2). Cac cép tin hiéu oy 6.22 (d, 2.0) d¢ 98.99 va &4 6.38 (d, 2.0) ¢ 93.66
dac trung cho hydro va carbon tai vi tri C-6 va C-8 cua flavonoid da bi thé & vi tri C-5 va C-7.
Nhom hydroxy thé tai vi tri C-5 con duoc dic trung boi sy xuat hién tin hi¢u cong huong
ciia OH trén pho 'H-NMR nim & ving truong thap 8y 12.96 do anh huong cua viéc hinh
thanh lién két hydro ndi phan tir vi nhom cacbonyl & C-4. Ba tin hiéu cong huéng cia
hydro thom con lai 8y 7.04 (d, J = 1.5 Hz), 6.95 (d, J = 8.5 Hz) va 6.94 (dd, J = 8.5, 1.5 Hz)
cho thiy cac hydro cua vong B thudc hé tuong tac spin ABX. Hon nia, cac tin hiéu tuong
tac nhan duoc trén phd 2 chiéu HMBC (hinh 2) giita H-2’ (8 7.04) va C-3 (3 123.36), H-
6’ (84 6.94) va C-3 chirng té vong B bi thé tai hai vi tri 3°,4°. Ngoai ra, cap tin hiéu o4 3.79
(3H, s), 8¢ 55.66 cho thiy sy c6 mit clia mot nhdm metoxi trong 2. Va céc tuong tic HMBC
gitta H-MeO (84 3.79)/C-4> (8¢ 147.72), H-2°/C-4> va H-6’/C-4’ d3 chi ra ring nhém
metoxi thé tai vi tri C-4’. Nhu vay, ciu trac hoa hoc cia hop chit 2 dugc xac dinh 1a 5,7,3°-
trihydroxyl-4’-metoxiisoflavon hay pratensein (hinh 1). Cac két qua phan tich phd **C-
NMR cua 2 ciing hoan toan phu hop véi cac dir kién phd twong ng cia pratensein nhu da
duoc cong bd trong tai lidu [1] (bang 1).

1142



HOI NGHI KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU 5

Bdng 1
Dir kién phé NMR ciia 1, 2 va cac chéit tham khao
Formononetin 1 Pratensein 2
No- 5.2 [1] 8. | 8*C (mult., J in Hz) 50 [2] 8¢ | 85*C (mult., J in Hz)
2 153,4 153,09 8,33 (s) 154,0 154,14 8,03 (s)
3 1235 123,16 - 125,2 122,15 -
4 174,9 174,61 - 181,5 180,11 -
5 127,6 127,27 7,97 (d, 8,5) 164,1 162,01 -
6 1155 115,23 | 6,94 (dd, 2,5; 8,5) 100,5 98,99 6,22 (d, 2,0)
7 162,8 162,62 - 166,3 164,28
8 102,4 102,11 6,87 (d, 2,5) 95,0 93,66 6,37 (d, 2,0)
9 157,8 157,44 - 158,0 157,53 -
10 117,0 116,60 - 106,0 104,47 -
1 124,6 124,23 - 122,7 123,36 -
2 130,4 130,05 7,50 (d, 9,0) 118,1 116,40 7,03 (d, 1,5)
3 113,9 113,59 6,98 (d, 9,0) 148,5 146,12 -
4 159,3 158,95 - 149,3 147,72 -
5 113,9 113,59 6,98 (d, 9,0) 112,8 112,01 6,95 (d, 8,5)
6 130,4 130,05 7,50 (d, 9,0) 120,8 119,80 | 6,94 (dd, 1,5; 8,5,)
4- OMe 55,4 55,12 3,78 (s) 56,3 55,66 3,79 (s)
5-OH 12.96 (s)

Do trong YDMSO-dg, ?CsDsN-ds, 125 MHz, 500 MHz..

Hinh 2. Cdc twong tac HMBC (H—C) chinh cia 1 va 2

Hop chét 3 thu duoc dudi dang tinh thé hinh kim mau trang. Phd "H-NMR cia 3 nhan thay
tin hiéu ciia hai nhdm metoxi 8y 3,77; 3,75 (mdi tin hiéu 3H, s), tin hiéu cia nam hydro thom,
tin hiéu ciia mot nhom oxymetylen oy 4,48 va 4,37 va mot nhom metin 3y 4.08. Cac két qua
phan tich trén phé 3C-NMR, DEPT, két hop vai cac tuong tac truc tiép H-C nhan duoc trén phé
HSQC cho thiy trong phan tir hop chat 3 ¢6 17 nguyén tir carbon. Hai tin hiéu & 8¢ 60.16 va
56.0 thudc vé hai nhom metoxi. 15 tin hiéu con lai thudc vé aglycon, gém tin hiéu cta mot
nhém oxymetylen 8¢ 71.24, mot nhom metin 8¢ 47.69, mot nhém cacbonyl 6¢ 192.44 va 12 tin
hiéu khac nim trong ving cong hudng ciia nguyén tir carbon olefin. Qua d6 cho thiy ciu trac
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hop chat 3 ¢6 dang mét dihydroisoflavon. Ciing gidng nhu chét 1, cac twong tic HMBC (hinh 3)
gitra H-5 (dy 7.75)/C-4 (3¢ 192.44), H-6 (dy 6.44)/C-10 (dc 114.48), H-8 (dy 6.30)/C-10, hé
tuong tac spin ABX véi tin hiéu H-8 €0 Jyer = 2.0 Hz ching té vong A bi thé tai vi tri C-7. Hé
tuong tac spin AB cua cac hydro vong B (8 6,53, d, J = 8,5 Hz va 6,50, d, J = 8,5 Hz) clung véi
tuong tac hai chiéu nhan duoc trén HMBC gitta H-6" (84 6.50)/C-3 (8¢ 47.69) cho phép khang
dinh vong B cua 3 bi thé tai ba vi tri 2°,3°,4". Tiép do, vi tri cac nhom metoxi ciing duoc xac
dinh dya trén cac tuong tac trén phd 2 chiéu HMBC. Tuong tac HMBC giira H-3 (5, 4.08)/C-2
(8¢ 145.62) va H-OMe (8 3.75)/C-2’ cho phép khing dinh nhom metoxi thir nhat thé tai vi tri
C-2’. Tuong tac HMBC gilra H-6’ (84 6.50)/C-4’ (8¢ 147.81) va H-OMe (64 3.77)/C-4’ cho
phép khéng dinh nhom metoxi thtr hai thé tai vi tri C-4’. Nhu vay cAu tric cua hop chét 3 dugc
xac dinh 1a 7,3’-dihydroxyl-2’,4’-dimetoxi-2,3-dihydroisoflavon hay violanone (hinh 1). Hon
nita cac dir kién phd **C-NMR cua 3 ciing pht hop véi cac dit kién phd “*C-NMR cua hop chét
violanone da duoc cong bd trong tai liéu [2] (bang 2).

Bdng 2
Dir kién pho NMR ciia 3, 4 va chit tham khao
3 4
No.
52" | & (mult, JinHz) | &*® | & (mult,JinHz) | &°° (mult., Jin Hz)
2 71,24 4:48 (1, 11.5) 144,14 7,75 7.80 (d, 15,5)
4,37 (dd, 5,5; 11,5)

3 47,69 | 4,08(dd,5,0;11,5) | 117,41 7,75 7.62 (d, 15,5)

4 192,44 - 192,41

5 129,43 7,75 (d, 8,5) 165,17

6 110,67 | 6,44 (dd, 2,0;8,5) | 102,58 6,27 (d, 2,5) 6,31 (d, 2,5)

7 164,39 - 165,78

8 102.67 6,30 (d, 2,0) 108,17 6,40 (dd, 2,5; 8,0) 6,44 (dd, 2,5; 8,5)
9 163,92 - 132,76 8,15 (d, 8,0) 7,98 (d, 8,5)
10 114,48 - 112,88

1 121,58 - 125,72

2 145,62 - 131,13 7,75 7,63 (d, 8,5)

3 138,82 - 115,82 6,84 (d, 8,5) 6,87 (d, 8,5)

4 147,81 - 160,25

5 106,49 6,53 (d, 8,5) 115,82 6,84 (d, 8,5) 6,87 (d, 8,5)

6 119,53 6,50 (d, 8,5) 131,13 7,75 7,63 (d, 8,5)

4-OMe | 56.00 3,77 (s)
2-OMe | 60.16 3,75 (s)

Do trong YCDCl;-CD;0D, YDMSO, “MeOD, P125MHz, © 500MHz, ?Tin hiéu bj chdng chap.
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OH

Hinh 3. Cac twong taic HMBC (H—C) chinh cua 3va 4

Chat 4 phéan 1ap dugc dudi dang bot vo dinh hinh mau tring. Tin hiéu cia 15 nguyén tir
carbon & vung trudng thip trén phd *C-NMR va cac tin hiéu xuit hién & ving hydro thom quan
sat dugc trén phé *H-NMR cho thay chét 4 ciing thudc 16p chit flavonoid. Cac cap tin hiéu C-2
(8 7,75; 8¢ 144,14), C-3 (8 7,75; 8¢ 117,41), C-4 (8¢ 192.41) goi ¥ chat 4 1a mot chalcon.
Tuong taic HMBC (hinh 3) gitta H-9 (34 8.15)/C-4 (3¢ 192.41), C-5 (8¢ 165.17), C-7
(8¢ 165.78), hé twong tac spin ABX quan sat duoc trén phd *H-NMR (8 8.15, d, J = 8.0 Hz;
6,40, dd, J = 2,5; 8,0 Hz; va 6,27 d, J = 2,5) cho théy vong A cua chalcon 4 bi thé tai hai vi tri C-5
va C-7. Piéu nay phu hop véi tin hiéu ciia 5-OH trén phd "H-NMR xuét hién tai 5 13.62 do c6
lién két hydro ndi phan tir vi nhom cacbonyl tai C-4. Ngoai ra céc tin hiéu cong huong thude
hé AA’BB’ quan sat duoc trén phd H- va *C-NMR d3 khing dinh vong B trong ciu triic cua 4
b thé para. C4u hinh ctia ndi d6i C-2/C-3 dugc xac dinh dua trén hang sb tuong tac spin H-2/H-
3 nhan duoc trén phd 'H-NMR. Khi do trong DMSO céc tin hiéu H-2, H-3, H-2’ va H-6" bi
chdng chép 15n nhau do d6 phd "H-NMR duoc do lai trong CD;OD. Trong truong hop nay do
lon cua hang sb tuong tac spin Jyons = 15.5 Hz (bang 2) cho phép khing dinh ndi déi C-2/C-3
c¢6 cdu hinh trans. Cudi cung, su twong dong giita pho °C -NMR cua 4 va isoliquyritigenin
(Deesamer S. va nnk., 2007) (bang 2) cho phép xac dinh ciu triic hoa hoc cua 4 Ia
isoliquyritigenin (hinh 1).

1. KET LUAN

Bing cac phuong phap sic ky, formononetin (1), pratensein (2), violanone (3) va
isoliquyritigenin (4) da duoc phan lap tir gb cdy Cam lai (Dalbergia oliveri). Ciu tric hoa hoc
cua chung dugc xac dinh dya trén phan tich pho cong hudng tir hat nhan mot chiéu va hai chiéu.

Loi cam on: Cong trinh dwoc hoan thanh nho sy hé tro kinh phi cua dé tai ccfp Vién Han
lam Khoa hoc va Cong nghé Viét Nam, theo huong da dang va cac chat co hoat tinh sinh hoc.
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ISOLATION OF FLAVONOIDS FROM STEM WOOD OF Dalbergia oliveri

PHAM THANH LOAN, HOANG LE TUAN ANH, BUI HUU TAI,

PHAM HAI YEN, DAN THI THUY HANG, NGUYEN THI CUC,

DUONG THI HAI YEN, DUONG THI DUNG, NGUYEN XUAN NHIEM,

CHAU VAN MINH, PHAN VAN KIEM, TRAN HUY THAI, NGUYEN THI HIEN

SUMMARY

Four flavonoids: formononetin (1), pratensein (2), violanone (3), and isoliquyritigenin (4) were isolated
from the methanol extract of Dalbergia oliveri by various chromatographic experiments. The structure

elucidation of isolated compounds was done by spectroscopic methods including 1D- and 2D-NMR as well
as in comparison with the literatures.
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