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® Nghién cru - Ky thuat

' Hai flavonoid va mét hep chit amin
mach thing phén lap tir 14 ciy 6 dau
(Aconitum carmichaeli Debx.) ¢ tinh Ha Giang

Vii Bire Leit” Nguyén Thanh Hai'

Nguyén Thée Thu Huong', Nguyén Tién Virng*

Kkoa ¥ Duge, Dai hoc Qude gia 1 N6i
*Vién Phép y Quéc gia
*E-mail. ducloi82@gmail com

Summary
Two flavonoids and an open-chained aminoacid were isolated from the leaves of Aconitum carmichaefi
Debx growing in Ha Giang province and identified by IR, MS and NMR as: 5,7,3-trimethoxyquercetin

-3-Q-B-D-fructofuranaside  (1);

7,4-O-dimethylluteolin

5-0O-fa-L-arabinofuranosyt-(1—6)--D-

glucopyranosidej (2); and (Z)-3-hydroxypentan-2-yl-10-amincoctacos-9-enoate (3). These 3 compounds
were afl isolated from leaves of A. carmichaeli Debx for the first time.
Keywords: Aconitum carmichaeli, flavonol glycosides, Ha Giang Province.

Dit van dé

Lau nay cdy o dau chil yéu dwoc biét dén véi
vige st dung ol cha nd voi tac dung hdi duong
ctru nghich, bd hoa trg duong, tri dau nhic
xwong khop. Tuy nhién nhivng nim gan day d3
o6 nhiéu nha khoa hoc trén thé gidi quan tam
toi cac chat chiét xuét tir 1a cay ¢ dau, dac biét
1& thanh phén flavonoid véi tac dung chioh la
chéng oxy héa. Cho dén nay, tai Viét Nam chua
co nghién ctru nao vé& hop chat flavoneid tir 14
cdy & d3u durge cong bé. Chinh vi vay ching toi
tién hanh nghién cizu chiét xudt phan lap mot sb
flavonoid va thanh phan khac gop phan hoan
thign vé nghién clku thanh phan héa hoe cla cay
4 ddu tréng & Viet Nam.

Nguyén
nghién ciru

Nguyén ligu

Mau cay 6 ddu dwogc thu hai vio thang 08-10
nam 2012 tai huyén Quan Ba, tinh Ha Giang. L&
cly duoc lay sau khi cay d& ra hoa, phoi s&y khd.
Tén khoa hoc clia cdy dwee xac dinh 13: Aconitum
canmichaeli Debx. b&i PGS.TS Nguyén Van Tap
va TS. Pham Thanh Huyén, Vign Duoc ligu giam
dinh.

Héa chét, thiét bi

liéu va phwong phap

TAP CHI DUQC HQC - 712015 (SO 471 NAM 55)

- Sédc ky I6p méng: st dung ban méng nhom
trang san silicagel 60 F.., Merck, do day 0,2 mm.
Sau khi trién khai séc ky, ban mong duoe kiém
tra bang dén tlr ngoai & bwdc song 254, 365 nm
sau d6 hién mau bang thudc thir 1a dung dich
H,S0, 10% trong ethanol.

- Sac ky cét: séc ky oot si dung silicagel ¢&
hat 0,063-0,200mm (Merck) va co hat 0,040-
0,063 mm (Merck) voi cac loai cdt sic ky co kich
c& khac nhau.

- Phé céng huéng tiv hat nhan NMR: duoc
ghi trén may Bruker Avance 500MHz tai Vign Hoa
hoc, Vién Han 1am Khea hoc va Céng nghé Viét
Nam.

- Phé khdi ESI-MS: do trén méay Varian
Agilent 1100 LC-MSD tai Vién Hoa hoc, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.

- Phé hdng ngoai (IR): duoc do dwdn dang
wvien nén KBr trén may Impact 410 Nicolet tai
Vién Hoa hoc, Vién Han 14m Khoa hec va Cong
nghé Vigt Nam.

Phwong phap chiét xuét va phan lap

La & dau (1,5 kg) sau khi thu hai duge lam
sach, sdy kht & nhiét dd 60 °C, sau d6 duoc
ngam chiét trong ethanol {4 fan x 5 I1n). Dich
chiét thu duoc dem cat thu hdi dung méi dud
ap suat giam, thu duoc cao ethancl (40 g). Cao
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ethanol dwrgc kiém hoa bing dung dich K,CO,
10% (pH 8,0), loc loar fap thu duoe dich nwde,
acid hoa bang HCI 10% (pH 8,0) va mudi &n NaCl
bao hoa. Chiét lai bing ethyl acetat (3 1an x 300
mif&n) va cAt thu hdi dung md duéi Ap suét gidm
thu dirgrc 15 g cao ethyl acetat. Cao ethyl acetat
trién khai sac ky trén cot silica gel, ¢ hat 0,063-
0,200 mm, riva gidi bang cac hé dung mdi cd do
phén cwc tang dan (n-hexan - EtOAC vé&i ndng 86
EtOAG tang tir G-100 %, EtOAC - MeOH véi néng
dd MeOH tang tir 0-80%) thu dugc cac phan
doan ¢d ki hiéu la: A, B, C, D, E.

Phan doan B (0,8 g) trién khal séc ky trén cot
silica gel pha thudng, c& hat 0,040-0,063 mm,
riva giai bing hé dung mdi CHCI, - EtOAc (90:10)
thu dwee hop chét 3, tinh thé mau trdng, R, =
0,30 (CH,CI, - EtOAC, 80:10). Chit nay duoc két
tinh lai trong dung md! ethyl acetat.

Phan doan E (2,1 g) trién khai séc ky trén cft
silica gel pha dao YMC, c& hat 0,030-0,050 mm,
rlra gidi bang hé dung mdi MeOH - EXOAc (90:10)
thu duoc hop chat 1 (12 mg), hop chét 2 (22 mg).

Hop chét 1 tinh thé mau vang nhat, R, = 0,40
(CHCI, - MeOH), (10:90). Hop chét 2 c6 mau
vang, R, = 0,30 (CHCI, - MeOH), {15:85).

Hop chat 1: 5,7,3-trimethoxyquercetin
-D-fructofuranosid

M = 506, R, = 0,4 (CHCI, - MeOH, 10:90). IR
(KBr, v, cnr'): 3060 (OH), 2924 (CH), 1687 (C=0),
1073 (C-0-C). Phé "H-NMR (500 MHz),*C-NMR
(125 MHz) do trong CDCI, va phé DEPT cla
chét 1 dwoc trinh bay & bang 1.

OCH,

Hinh 1: C4u tric cua hop chat 1

Bing 1 $6 lisu ph6 "H-NMR, *C-NMR va DEPT ciia chdt 1

Vit C DEPT _ §.(1ppm &, (Y)pom &, (10) pom, J: Hz 8,(1) pom, J: Hz HMBC(C—H)

2 [ 1464 156,2 R I

3 [ 1385 130.0 -

4 (9 176,0 177.5 -

5 [ 156.1 1619 -

8 CH 873 110.6 6.16 ¢ (2.0) 6198 57.810

7 C 1649 162,2 -

8 CH 819 103 6384 (2,0) 6785 6,7,9.10

9 c 180,5 1484 -

10 c 104,1 M3 -
5-OCH. CH - 55.8 342s 5
7-OCH, CH 559 53.7 374s 361 7

1 4 1233 1281 -

2 CH 1M1 1288 7.53d(2,5) 825s 2,346

3 9 1484 1451 -

4 C 1510 147,5 -

5 CH 114 1245 6,854 (8,5 8,12d(7.0) 1

[ CH 1215 1279 7,40 dd (25, 8.5) 813 d(7.0) 32,4
3-0CH, CH, 55.6 559 386s 3
4-QCH, 553

. 3,83 dd (2,5, 13,0); 3,43 0d .

1 CH, 60,3 @0, 125) 1,23

2" c 11,7 -

3" CH 73,1 3,17 dd (4,0, 15,0}

4" CH 67.9 4,46 dd (4.5, 14.5)

5" CH 758 4,836d(4.0,14)

6" CH, 60.2 3.09m 45

Ghi chir* * tin higu con by che khudt; 8, (10) do trong DMSO & 500 MHz cda chét 3,7,4-trimethoxyquercetin,
8, (11) do trong DMSO & 100 MHz cla chét 7,3, 4trimethoxyquercitin 19,
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) may Hopchét2: 7,4-O-dimethylluteslin 5-0-[a-L- IR (KBr, v, cAr'): 3414 (OH}, 2936 (CH), 1725
binof yl-{1-6)-B-D-glucopy id) (C=0), 1100 (C-O-C). Ph& "H-NMR (500 MHz)

oy M = 608, R, = 0,3 (CHCI, - MeOH, 15:85), va “C-NMR (125 MHzj do trong CDCI, v& phd

DEPT clia hop chét 2 trinh bay & bang 2.
Bang 2. S6 liéu phd 'H-NMR, PC-NMR va DEPT cua chit 2

vitri C DEPT &,(12) ppmi 8, (2 ppm §,(12) ppm, J- Hz 6, (2 ppm, J Hz HMBC (2} (C—H)
2 c 1602 1650 - -
3 CH 106.5 1083 8765 6515 2412
4 C 176,9 180.2 - -
5 c 158,1 1595 - -
6 CH 1029 1043 686d(22) 6,90d(2.0) 5.7.8:10
7 [ 183.6 1659 - -
8 CH 96,6 975 7.03d(20) 695d(2.0) 5,7,9; 10
9 C 1584 1606 - -
H 10 [ 109,2 104 - -
7-0CH, CH, 56,1 56,8 3895 375 7
1 C 1227 1213 - -
2 CH 1280 70,1 801m 745d20) 2,3,4,8
3 c 1145 1604 - N
4 C 162,1 155,0 - -
5 CH 114,5 1176 708m 6,89d(7.5) 1
6 CH 1280 1220 801 m 7514d§2.0.8.0) 204
40CH,  oH, 55,5 56,7 38ds 3965 x
__ 1 CH 103,7 104.8 4804 (7.0) 4,86* &
4 2" CH 734 748 2,97 dd (9,0, 7.0) 3,62%
— kN CH 786 773 3,111(9,0) 3,70"
— 4" CH 69,5 7.8 3271(8.0) 342
— g CH 75,7 773 330m 3531(7,5)
T 6" CH, 68,7 68,4 3,65 dd (11,0, 5,6) 3,65
— 1" CH 104,1 1105 4,19d(7.8) 4,97 s 6"
- 2" CH 734 83,3 3,37 dd {9.0.7.8} 4,05
- 3" CH 760 788 3,56 t(9,0) 3,87 dd {3,5,6,0)
- 4" CH 628 85,7 323m 401 m
— 302m 3617
. § CH, 656 830 368m 375 00(35,120)
: Ghr chi. * tin hiéu con b che khuat; 8, {12} do trong OMSO ¢ 400 MHz, 8, (12} do trong DMSO & 100 MHz cla chét?,
i 340 50fo-L i 16)-8-D-glucop g
—
—
-
: & Hinh 2: C4u tric cda hop chét 2
. E Hop chat 3: (Z)-3-hydroxypentan-2-yl-10- 3426, 3334 (NH,); 2923, 2853 (CH); 1658 (C=0});
. ¥ aminooctacos-9-enoat 1625 (C=C); 1548 (C-N); 1088 (C-O-C). "H-NMR
d M= 524, R, = 0,3 (CHCI, - EtQAc, 90:10), (600 MHz, CD,0D): 5,69 {1H, d, J=7,5 Hz, H-9});
ESI-MS: m/z 54T [M+Na]', IR: (KBr, vem"):  4.00-4,03 (1H, m, H-1); 3,62 (1H, d, J = § Hz,
)

‘ TAP CHI DUQC HOC - 712015 (SO 471 NAM 55) n
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H-2); 2,28 (1H, d, J =6 Hz, H-2a); 2,15-2,19 (2H,
m, H-8); 1,62 (1H, d, J = 7 Hz, H-2b); 1,50-1,60
(2H, m, H-11); 1,44-1,45 (2H, m, H-3); 1.37-1.40
(2H, m, H-3); 1,25 (40H, m, 20CH,), 1,08 (3H,
d, J =7 Hz, CH,); 0,88 (6H, t, J = 14 Hz, H-4’

28

va H-28). "C-NMR (125 MHz, CD,0D): 1731
(COO0); 162,14 (C-10); 118,2 (C-9); 76.7 (C-1');
74,4 (C-2); 49,4 (C-11); 36,9 (C-2); 33,6 (C-26);
31,9 (C-3'): 29.5 (19CH,); 26,0 (C-3); 258 (C-
27); 22,6 (C-8); 14,2 (CH;); 14,1 (C-4' va C-28).

OH

o]

Hinh 3: Céu tric cha hop chat 3

Két qua va thao luan

Hop chit 1: Phé IR xuét hién dinh hép thu
cyc dai & V' 3060 cm d&c tneng cho nhom
O-H; dinh & v’ 2844 cm djc treng cho dao
ddng hoéa tri cta lién két C-H, dinh & V., 1687
cm” dic tnrng cho dao ddng hoa tri cla lign két
C=0, dinh & v\ 1073 cm'! ddc trung cho dao
ddng hoa tri ctia lign két C-O-C. Phé ESI-MS cla
hgp chét cho pic ion phan i & m/z: 5073 [M+H]*
trong Gng véi khdn lvgng phan t M = 506.

Phd “C-NMR va DEPT 90, DEPT 135 cla 1
€O 24 tin hiéu carbon, trong d6 mat tin hiéu clia
nhom carbonyl & 177,4 ppm, 4 tin hidu cda nhom
CH thom, 4 tin hiéu cong hrdng cua carbon bac
4 nhan thom cé gan két vé1 nhém chiva oxy tai
162,2; 148,9; 145,1; 147,5 ppm, ba tin hig¢u cong
hwéng cua nhom methoxy tai 55,9; 55,8; 53,7
ppm. Ngoai ra, trén phd C-NMR xuét hign 6 tin
hiéu cdng hudng dac trung cla glucosid trong
khoding 60,2 dén 111,7 ppm trong 86 ¢4 2 € cong
huedrng & 60,3 va 60,2 ppm; didu nay khiéng dinh
glucosid Ia fructose. Phd "H-NMR cla 1 xuét
hién céc tin hiéu vang thom déc treng cla nhan
quercetin. Ba tin hiéu cGa proton thom tai viing
trwang thép 8,25 (1H, s), 8,13 (1H, d, J = 7,0 Hz)
va 8,12 {1H. d. J = 7,0 Hz) (eng v&i céc vi tri H-27,
H-5"va H-6" cia nhan thom B. Hai tin hiéu proten
thom & ving trrong cao hon ta 6,79 ppm va 6,19
ppm duwgc gan cho proton & cac vj tri H-8 va H-6
clia nhan thom A. Ngodi ra trén phd *H-NMR
khéng ¢4 tin hiéu cla proton anome clia glucosid
ma chi xuat hién tin hidu cGa proton tai H-5" 1a
4,93 ppm (14, dd, J = 4,0; 14 Hz), khang dinh cu
tric cle beta-fructose. Tir cac div du phd néu
trén, két hgp so sanh phé NMR cla 1 vei phd
"H-NMR cla chit 3.7 4 rimethoxyquercetin va
phd ™C-NMR cia 7,3 4trimethoxyquercetin®s
khéng dinh 1 1a glucosid céa guercetin, ¢o
tén la:  5,7,3-trimethoxyguercetin-3-0-p-D-
fructofurancsid. Kidém tra chu tric trén phan

n

mém scifinder cho thiy day la hop chét moi.
Herp chéit 2° Dang bdt c6 mau vang. Phd IR
xudt hign dinh hap thu cyc dai & v, 3414 cm?
dac trrng cho nhém O-H, dinh & V' 2936 cm?!
d&c trung cho dao ddng hoa tri cha lién két C-H,
dinh & v, 1725 cm* dac trung cho dao dong
héa tri cda lisn két C=0, dinh & v 1100 cm?
déc treng cho dao dong héa tr cla lién két C-0-C.
Ph& NMR cua 2 cho thay ¢6 dac diém khung
cAu tric cia mét flavonoid. Phd 'H-NMR cla 2
xudt hign cac tin hiéu ciia mét hop chat cé khung
flavon voi tin higu singlet tai 6,62 (1H, s, H-3),
cap proton ndm & vi tri meta v&i nhau cla vong
Atai6,90(1H,d,J =2,0; H-6}va 6,95 (1H,d, J =
2,0; H-8). Ba tin hidu cdng hwdng véi tvong tac
spin coupling dang ABX cha vong B thé & cac
vitri 1,34 tai 7,45 (1H, d, J = 2,0, H-2'); 6,88
(1H, d,J = 80; H-5%; 7,51 (1H. dd, J = 2,0, 8,0;
H-€"), 66 hat nhom methoxy cdng hwdng tai 3,96
(3H, 5, OCH,) va 3,97 (3H, s, OCH,). Hai phan t&
dwdang c6 cac tin higu déc treng nhw hai proton
anome tai 4,86 (1H, H-1"); 4,97 (H, s, H-1").
Hai proton nay dugc xac dinh fa H-1" va H-1"
bdi trén phd HSQC c6 twong tac rd rét gidra cac
proton nay voi cac carbon twong tng la 1048
(C-1")va 110,5 (C-1""). Bén proton cta hai nhém
oxymethylen cla hai phan ti dwdng cling dwrgc
xac dinb tai 3,65 (2H, H-6", tin hiéu nay bi che
14p) va 3,61 (1H, H,-5"), 3,75 (1H, dd, J = 3,5;
12,0; H,-5"™). Céc tin hiéu clia cac proton gén voi
carbon oxymethin tai 3,62 (1H, H-2"}; 3,70 {1H,
H-3"), 3,42 (1H, H-4"); 3,53 (1H, H-5"); 4,05 (1H,
H-2""), 3,87 (1H, dd, J = 3.5, 6.0; H-3™); 4,01 (1H,
m, H4"). Céu tric cia hai phan t& dwéng nay
dugc xac dinh qua cac tuong tac trén phd HSQC.
Phan ti dwéng glucose dugc nhan biét bang cac
tin hiéu cacbon tai 104,8 (C-17); 74,8 (C-2"}; 77,3
(C-3"), 71,8 {C4"); 77,3 (C-5"); 68,4 (C-6"). O
day, tin ugu cda C-6" (CH,) da dich chuyén manh
v& phia tneong thip hon ching to 33 o6 lien két

TAP CHi DUGC HQC - 7/2015 (SO 471 NAM 53)
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ether tai ddy. Ngoai 17 tin higu clia phan aglycon
(bac gbm ¢4 hai tin hidu ciia hai nhém methoxy)
thi ¢on lai 5 tin higu khac tai 110,5 (CH, C-1™);
83,3 (CH, C-2"), 78,8 (CH, C-3"); 857 (CH,
C-4™); 63,0 (CH,, C-5™). Nhw vay, c6 thé so bd
nhan dinh hop chat nay gdm 66 khung flavon
v&1 hai nhém methoxy va nhanh duong 1a O-[-L-
arabinofuranosyl-(16)-8-D-glucopyranosid]. Vi tri
clia cac nhom thé thé hién trén cac phd HMBC.
Trén phd HMBC, twong tac clia proton H-1* voi
C-5, fwong tac clia nhém methoxy véi C-7 chirng
16 tai vong A, nhanh dudng duee ndi voi C-5 va
nhom methoxy néi véi C-7. Ngoai ra, twong tac
ciia H-1” v&i C-8" cling khing dinh thém vi tri
nbi clia hai phén tib dwéng v&i nhau. Tai vang B,
nhém methoxy dugc khéng dinh 1a ndi v&i C-4'
ma khong phai néi véi C-3' béi vi xubt hién twang
tac HMBC giva cac proton cda ¢4 nhom methoxy
véa H-6" v6i C-4' ma khdng ¢6 tweng téc cia H-6"
voi C-3'. Bidu nay chung td C-6' va carbon co
nhém hydroxy ndm & vi tri para voi nhau. Nhw
vay, qua di¥ lidu phd néu trén va so sénh vai die
liéu phé da cong bd@ hop chat 2 dwoc khing
dinh |a 74‘-0-dimethyllureolln 5 O~[a-L—
yl-(16)-B-D-g Py

Hep chét 3 Tren phd ESI-MS clia hop chat 3
théy xuét hign pic ion tai mvz : 547 [M+NaJ', twong
(mg voi khéi lgng phan tlr M = 524, phi hop voi
cong thirc phan tir C;;H NO,. Phé IR xudt hign
dinh hap thu cuc dai & V. 3426, 3334 om™ déic
tng cho dao d6ng héa trj clla nhém -NH,; Ginh &
v'm_ 2923, 2853 cm* déc trwng cho dao dong hoa
1 clia lién két C-H baa hda; dinh & Vo 1658 cm?!
déc treng cho dao ddng hoa tri ctia nhom C=0,
dinh & v\ 1625 d3c trung cho dao dgng hoa trj
cla lign két doi dang cis; dinh & V', 1548 dac
trung cho lién két C-N; dinh & V', 1089 0 tru'ng
cho lién két C-O-C. Trén phd ’H NMR clia 3 xuét
hign tin méu doublet véi J = 7,5 Hz tai 5,69 1 dang
tin hiéu déc trng cua lién két doi dang cis. Ngoai
ra, trén phé "H-NMR clia 3 xuét hign cac tin hiéu
diic trung clia nhém methyl lign két véi methin voi
J=7,0 Hz tai 1,08 ppm, hai nhém methyl lién két
v&i methylen véi J = 14 Hz, hai tin higu cla nhém
methin tai4,00-4,03 v& 3,62 (d, J= 5Hz) vatin hidu
clia 27 nhom methylen. Trén phd “C-NMR, phd
DEPT 90 va DEPT 135 cho thiy hop chat 3 xuét
hign tin higu clia nhom carbonyl tai 173,1 ppm,

tin hiéu ciia carbon bac 4 olefin lién két vin N tar
162,1 ppm, hai tin hiéu clia nhém methin lign két
v&i oxy tal 76,7 ppm va 74,4 ppm, tin hidu cla 3
nhém methyl va tin hiéu cha 27 nhém methylen.
Tin hidu cdng hudng duwere quy két chinh xéc nhey
hé tre clia phan mém dy doan phd va phé cing
hudng t hat nhan hai chidu (HSQC, HMBC).
Tir céc dif [iéu trén, két hop so sanh dik ligu phd
da cong bé cla chat acid octacosancic® va chét
pentanol 1, khing dinh cAu tric clia 3 1a (2)-3-
hyd. P 27 10-ami 9 t
Kiém tra chu tric trén phén mém Scifinder cho
théy day Ia hop chét moi.

Két ludn

Tw 1 cla cdy & dau (A carmichaeli
Debx.) tréng & tinh Ha Giang, chung 15i
d3 st dung phuong phdp sic ky cft dé
phan lap dugc 3 hop chét va dwa vao sb
lidu cac phé IR, MS, NMR da xdc dinh 3 hgp
chat 1a. 5,7,3-rimethoxyquercetin  -3-0-8-D-
fructofuranosid {1), 7,4'-O-dimethylluteclin 5-O-{a-
L-arabinofuranosyl-(1—6)-8-D-glucopyranosid)
(2), {Z)-3-hydroxypentan-2-y1 10-amincoctacos-9-
enoal (3) Day |a lAn ddu tién phan lap duoc 1 4
cay 6 d4u (A. carmichaeli Debx.) ba hop chét nay.
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