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Mot sé hop chat flavonoid tir qua cay Ba soi khe nui
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Abstract

The genus Macaranga belongs to the family Euphorbiaceae comprises of about 300 species that are native mainly
to the tropics of Africa, Asia, Australia and the Pacific regions. Thirteen different species of this genus occur in
Vietnam, and Macaranga sampsonii has been used in traditional medicine to treat swellings, cuts, sores. From the fruit
of this plant, four flavonoids macarecurvatin A (1), 8-dimethylallylisosakuranetin (2), 8-prenylnaringenin (3), 6,8-
diprenylaromadendrin (4) were isolated. Their structures were elucidated by IR, MS and NMR spectroscopic methods.
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1. MO PAU

Ba soi khe nui hay con goi 1a Ma rang sampsom
(Macaraga sampsonii) thuéc chi Macaranga ho
Thau dau (Euphorbiaceae) 1a loai cdy nho hoic cdy
bui cao tir 2-3 m, wa sang va am [1]. Trén thé gidi,
Macaraga sampsonii duoc tim thiy & An P9, Trung
Qudc, Philippine, Australia, Nhat Ban, Viét Nam,
Campuchia, Théi Lan va Indonesia. O nudc ta ciy
moc & Lao Cai, Lai Chau, Son La, Lang Son, Ha
Giang, Hoa Binh va mét vai khu vuc & Trung va
Nam B6 [1-2]. Trong y hoc ¢ truyén cay duoc ding

dé tri bénh viém gan thé hoang dan, tri bung trudng
nudc va bi tiéu tién, 14 cay dugc dung sdc nudce lam
thudc loc mau va phong bénh cho phu nit sau khi
sinh @é. Tir 14 cdy Ba soi khe nui cac nha khoa hoc
da phén lap duogc 4 hop chét flavonoid [3]. Cho dén
nay, chua c6 cong trinh céng b nao vé thanh phan
hoa hoc cta qua cay Ba soi khe nui. Trong bai bao
nay, ching t6i cong bb két qua phan 1ap va xac dinh
cAu tric hoa hoc ciia 4 hop chét flavonoid tir qua cay
Ba soi khe nui 1a macarecurvatin A (1), 8-dimetyl-
allylisosakuranetin (2), 8-prenylnaringenin (3) va
6,8-diprenylaromadendrin (4).

Hinh 1: C4u trac héa hoc cta hop chat 1-4

2. THUC NGHIEM
2.1. Thiét bi va nguyén li¢u
Diém nong chay dwugc do trén may MEL-TEM

3.0. Phd cong huong tir hat nhan NMR dugc ghi
trén may Bruker Avance 400 MHz va 500 MHz véi

TMS 1a chit chuin noi. Phd khéi luong (ESI-MS)
dugc do trén may sic ky 1ong ghép khdi phd véi dau
do MSD (LC/MSD Agilent series 1100), sir dung
dau do DAD. Séc ky 16p mong (TLC) duge thuc
hién trén ban mong silica gel Merck 60 F,. Sic
ki cot dugc tién hanh véi silica gel c¢o hat 40-63
um va Sephadex LH-20 (Aldrich).
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Qua cay Ba soi khe nui dugc thu hai tai Bic
Quang, Ha Giang vao thang 11 nam 2001. Mau tiéu
ban ki hiéu VNO0862Fr dugc luu giit tai Phong Ti€u
ban, Vién Sinh thai va Tai nguyén Sinh vat, Vién
Han lam Khoa hoc va Cong nghé Viét Nam. Tén
khoa hoc dugc Tién si Nguyén Quéc Binh, Bao
tang Thién nhién Viét Nam, Vién Han [am
KH&CNVN dinh tén.

2.2. Phén lap cac hop chit

Qua Ba soi khe nui (Macaranga sampsonii)
duoc séy kho, xay nho thu dugc 0,58 kg, dem ngdm
chiét trong dung moi etyl axetat (5 lan x 2 lit x 24h).
Cac dich chiét etyl axetat duoc gom lai, loc qua gidy
loc va cit loai dung méi duéi ap suét giam thu duoc
40 g can chiét etyl axetat. Mau qua céy con lai dugc
ngam chiét tiép v6i dung mdéi MeOH (5 1an x 2 lit x
24 gi0), dich chiét metanol dwoc gom lai, loc qua
gidy loc va cit loai dung méi dudi 4p sudt giam thu
duogc 27 g can chiét metanol.

Cian chiét EtOAc (40 g) duoc tién hanh phan
tach trén cot silica gel, rira giai bang hé dung méi
n-hexan/etyl axetat/MeOH gradient thu dwoc 18
phan doan ki hiéu tir F1 dén F18.

Phan doan F1 (2 g) duoc phén tach trén cot
Sephadex LH-20 véi dung méi MeOH thu dugc 6
phan doan nho ki hiéu tir F1.1 dén F1.6. Tinh ché
phan doan F1.1 (500 mg) bang sic ky cot silica gel
véi hé dung moi n-hexan/axeton gradient thu dugc 3
phan doan ky hiéu tir F1.1.1 dén F1.1.3. Tién hanh
sic ky cot Sephadex LH-20 phan doan F1.1.3 (135
mg) v6i dung mdi MeOH, sau d6 thyuc hién sic ky
ban mong diéu ché TLC véi hé dung moi
n-hexan/axeton (95/5) thu dwoc hop chat 1 (5,2 mg).
Tinh ché phan doan F10 (0,4 g) trén cot Sephadex
LH-20 véi dung méi MeOH thu dugc 5 phan doan
ki hiéu tir F10.1 dén F10.5. Tiép tuc tién hanh sic ky
cot Sephadex LH-20 phan doan F10.4 (0,2 g) vai
dung méi MeOH thu dugc 3 phan doan F10.4.1-
F10.4.3. Két tinh phan doan F10.4.2 trong dung moi
CH,Cl,-MeOH (95/5) thu dwoc hop chat 2 (170 mg).
Phan doan F11 (1,18 g) dugc phan tach trén cot
Sephadex LH-20 v6i dung moéi MeOH thu dugc 5
phan doan ki hiéu tir F11.1 dén F11.6. Tinh ché phan
doan F11.5 (100 mg) bang sic ki cot silica gel v6i hé
dung méi CH,Cl,/MeOH gradient thu dwgc hop chét
3 (10 mg). Tinh ché phan doan F11.4 (400 mg) bang
sdc ky cot silica gel véi hé dung moi CH,Cl,/axeton
gradient thu dugc hop chét 4 (6 mg).

Macarecurvatin A (1): Chat ran mau vang nhat,
dnc: 115-117 °C; ESI-MS: m/z 4411 [M+H]"
(CasH2007); FT-IR (KBI) vmax (cm™): 3476, 2924,
1656, 1502, 1434, 1311, 1153, 1038, 836, 609, 415;
'H-NMR (500 MHz, CDCl,): 8 (ppm) 1,67 (3H, s,
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CHs;-4"); 1,70 (3H, s, CH3-5"); 1,75 (3H, s, CHs-
5"); 1,81 (3H, s, CH;-4"); 3,26 (2H, d, J = 6,5 Hz,
CH,-1"); 3,34 (2H, d, J = 6,5 Hz, CH,-1"); 4,47
(1H, d, J = 12,0 Hz, H-3); 4,90 (1H, d, J = 12,0
Hz, H-2); 5,16 (1H, t, J = 7,0 Hz, H-2"); 5,30
(1H, t, J = 7,0 Hz, H-2"); 5,79 (1H, s, OH); 5,83
(1H, s, OH); 6,86 (1H, d, J = 8,0 Hz, H-3"); 6,95
(1H, d, J = 7,5 Hz, H-6"); 7,03 (1H, s, H-2);
11,45 (1H, s, OH); *C-NMR (125 MHz, CDCly):
8¢ (ppm) 17,8 (C-5"; 17,9 (C-5"); 21,3 (C-1"); 21,7
(C-1"); 25,7 (C-4"); 25,8 (C-4"); 72,6 (C-3); 82,9
(C-2); 101,4 (C-10); 107,0 (C-8); 107,9 (C-6); 114,5
(C-2); 115,3 (C-5); 120,4 (C-6); 121,5 (C-2";
121,5 (C-2"); 129,1 (C-1'); 134,6 (C-3"; 134,9 (C-
3"); 143,8 (C-3); 144,5 (C-4); 157,7 (C-9); 158,8
(C-5); 163,3 (C-7); 196,1 (C-4).

8-dimetylallylisosakuranetin (2): Chit rin mau
tring, dnc: 167-169 °C; ESI-MS: m/z 355,14
[M+H]"; FT-IR (KBr) v max (cm™): 3440, 2937,
1664, 1601, 1494, 1428, 1209, 1161, 1039, 792,
493; 'H-NMR (500 MHz, CDCls) 8(ppm): &y 1,70
(3H, s, CHz-4"); 1,71 (3H, s, CH3-5"); 2,81 (1H, dd,
J = 3,0; 17,0 Hz, H-3ax); 3,06 (1H, dd, J = 13,0;
17,0 Hz, H-3eq); 3,30 (2H, d, J = 7,0 Hz, CH»-1");
3,38 (3H, s, OCHs); 5,20 (1H, t, J = 7,0 Hz, H-2");
5,36 (1H, dd, J = 3,0; 13,0 Hz, H-2); 6,02 (1H, s, H-
6); 6,95 (2H, d, J = 8,5 Hz, H-3", H-5'); 7,37 (2H, d,
J = 8,5 Hz, H-2', H-6); 12,00 (1H, s, OH-5); **C-
NMR (125 MHz, CDCl,): 8¢ (ppm): 17,8 (C-5");
21,8 (C-1"); 25,8 (C-4"); 43,1 (C-3); 55,4 (OCHy);
78,8 (C-2); 96,8 (C-6); 103,2 (C-10); 106,3 (C-8);
114,1 (C-3', C-5); 121,6 (C-2"); 127,5 (C-2', C-6');
130,7 (C-1'); 134,8 (C-3"); 159,8 (C-4); 159,9
(C-9); 162,2 (C-5); 163,7 (C-7); 196,5 (C-4).

8-prenylnaringenin (3): Chat rin mau tring
dnc: 202-204 °C; ESI-MS: m/z 399,2 [M-H]. 'H-
NMR (500 MHz, CDCl;) &(ppm): 842,75 (1H, dd, J
=17,5; 3,0 Hz, H-3ax); 3,01 (1H, dd, J = 12,5; 17,0
Hz, H-3eq); 3,22 (2H, d, J = 7,0 Hz, CH,-1"); 5,29
(1H, dd, J = 3,0; 13,0 Hz, H-2); 5,16 (1H, t, J = 7,0;
16,0 Hz, H-2"); 5,96 (1H, s, H-6); 6,84 (2H, d, J =
8,5 Hz, H-5', H-3); 7,27 (2H, d, J = 8,5 Hz, H-2', H-
6); 12,06 (1H, s, OH); *C-NMR (125 MHz,
CDCly): 8¢ (ppm): 17,7 (C-5"); 21,7 (C-1"); 25,7
(C-4"); 43,0 (C-3); 78,6 (C-2); 96,0 (C-6); 102,7 (C-
10); 107,7 (C-8); 115,5 (C-3', C-5'); 122,3 (C-2");
127,6 (C-2, C-6); 130,2 (C-1'); 132,3 (C-3"); 156,8
(C-4"; 160,0 (C-9); 161,5 (C-5); 161,8 (C-7); 196,6
(C-4).

6,8-diprenylaromadendrin (4): Chat rin mau
vang; ESI-MS m/z 4251 [M+H]"; 'H-NMR (500
MHz, CDCly), 6 (ppm): 1,66 (3H, s, CH3-5""); 1,70
(s, CHs-4""); 1,75 (3H, s, CH;-4"); 1,81 (3H, s, CH;-
5"): 3,26 (2H, d, J = 7,0 Hz, H-1""); 3,35 (1H, d, J =
6,5 Hz, H-1"); 4,50 (1H, d, J = 12,0 Hz, H-3); 4,97
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(1H, d, J = 12,0 Hz, H-2); 5,18 (1H, t, J = 7,0 Hz,
H-2""); 5,24 (1H, t, J = 6,5 Hz, H-2"); 6,47 (1H, s,
7-OH); 6,86 (2H, d, J = 8,0 Hz, H-3’, 5"); 7,40 (2H,
d, J = 8,0 Hz, H-2", 6'); 11,47 (1H, s, 5-OH), *C-
NMR (125 MHz, CDCly), & (ppm): 17,8 (C-5");
17,9 (C-5"); 21,2 (C-1"; 21,7 (C-1""); 25,8 (C-4"");
25,8 (C-4"); 72,5 (C-3); 82,9 (C-2); 100,4 (C-10);
107,0 (C-8); 107,8 (C-6); 1155 (C-3', 5%; 121,4
(C-2); 121,5 (C-2"); 128,6 (C-1); 128,9 (C-27;
128,9 (C-2', 6'); 134,4 (C-3""); 134,9 (C-3"); 156,3
(C-4"); 157,8 (C-9); 158,7 (C-5); 163,2 (C-7); 196,3
(C-4).

3. KET QUA VA THAO LUAN

Hop chit 1 dwoc phan 1ap dudi dang chit rin
mau vang nhat, dnc 115-117 °C. Pho khdi ion hoa
bui dién tir (ESI-MS) cho pic ion phan tir proton hoa
& m/z 441,1 [M+H]". Trén pho IR cé cac dinh hap
thu & Vimax (CM™) 3476, 1656 tuong tng véi nhom
OH va nhém carbonyl. Trén phd *C-NMR va phd
DEPT cuta 1 cho tin hi€u ctia 25 nguyén tir cacbon
trong d6 ¢ 22 cacbon sp® va 3 cacbon sp® trong tng
véi 1 nhom carbonyl & 8¢ 196,1, bén nhém metyl
nam trong & 8¢ 17,8; 17,9; 25,7; 25,8, hai nhom
metylen & 8¢ 21,3 va 43,0, nim nhom methin ndm
trong khoang 8¢ 114,5-121,5, hai nhém methin gin
vG1 oxi & 8¢ 82,9, 72,6 va 11 cacbon bac 4. Trén phé
'"H-NMR c¢6 tin hiéu ctia 3 proton vong thom & y
7,03 (1H, s, H-6"), 646,95 (1H, d, J = 7,5 Hz, H-2"),
84 6,86 (1H, d, J = 8,0 Hz, H-3'), 2 nhém thé
isoprenyl véi tin hiéu ctia 4 nhom metyl, 2 nhém
methin olefin va 2 nhom metylen & 6y 1,81 (CHs-
4'), 8y 1,75 (CH3-5"), én 1,83 (CHz-4'"), 1,74
(CH3-5""), 8y 5,19 (H-2""") va &y 3,43 (CHy-1'"").
Ngoai ra, trén phd 'H-NMR con c6 tin hiéu cia 2
doublet ¢ 84 4,90 (1H, d, J = 12,0 Hz, H-2); 4,48
(1H, d, J = 12,0 Hz, H-3) va tin hiéu ¢ dy 12,36 dac
trung cho nhoém OH c¢6 lién két ndi phan tir. Hang sd
twong tac J,3 = 12,0 Hz gitra H-2 (6 4,90) va H-3
(0n 4,48) xac nhan cau hinh 2,3-trans ctia hop chat
nay. Cac dir liéu pho trén dic trung cho mot hop
chat khung dihydroflavonol chira 2 nhom thé
isoprenyl. Phan tich pho COSY cho phép xéc dinh 4
h¢ tuong tac spin-spin d6 la 2 nhém metylen vai 2
nhém methin thuéc 2 nhom thé isoprenyl bao bém
H-2"" véi CH,-1"" va H-2""" v6i CHp-1'""", 2 nhém
oxymethin H-2 v&i H-3 va 3 nhom methin vong
thom thudc h¢ ABX la H-2' véi H-3' va H-67 (hinh
2). Cac manh ciu tric nay sau d6 duoc két ndi nho
phan tich phé HMBC. Tuong tac HMBC giita H-2"
(0w 7,03) va C-4' (oc 144,5)/C-6" (oc 120,4), gitra H-
3’ (dn 6,86) va C-1' (6c 129,1)/C-3’ (oc 143.8), giira
H-6" (6n 6,95) va C-2’ (dc 114,5)/C-4' (oc 144,5) xac

Mot s6 hop chat flavonoid tir qua...

nhan ciu tric cua vong B. Twong tac HMBC giita
proton OH-5 (dy 11,45) va C-5 (¢ 158,8)/C-6 (dc
107,9)/C-10 (oc 101,4), tuong tac gitra proton H-1"’
(64 3,34) voi C-6 (oc 107,9)/C-9 (¢ 157,7)/C-7(dc
163,3) va tuong tac gitra proton H-1""" (64 3,26) voi
C-8 (8¢ 107,0)/C-5 (b¢c 158,8)/C-7(6c 163,3) xac
nhén cu trac cua vong A bi thé & tat ca cac vi tri va
cho phép xac dinh 2 nhom isoprenyl gan & vi tri C-6
va C-8 cua vong A. Ngoai ra, cau triic vong C duoc
thiét 1ap qua cac tuong tac HMBC giita H-2 (Jy
4,90) va C-3 (6c 72,6)/C-4 (5c 196,1)/C-1" (Jc
129,1)/C-2' (6c 114,5)/C-6' (d¢c 120,4), gitta H-3 (dy
4,47) va C-2 (d¢c 82,9)/C-4 (oc 196,1)/C-1" (dc 129,1)
(hinh 2). Két hop cac dit liéu phé 'H-NMR, *C-
NMR, ESI-MS, COSY, HSQC, HMBC va so sanh
voi tai liéu tham khao [4] cho phép xac dinh 1 chinh
12 macarecurvatin A. Hop chat nay ciing da duogc
Mulyadi va cong sy phan 1dp tor la cua cay
Macaranga recurvata nim 2014 [5]. Hop chat
macarecurvatin A (1) di dugc cong bd c¢6 hoat tinh
tot d6i v6i dong té bao ung thu vii MCF7 va
MCF7/TAMR véi gia tri ICsp 1an luot 1a 5,26 pM,
5,66 UM [6].

Hop chit 2 duoc phan 1ap dudi dang chit rin
mau vang nhat, dnc: 167-169 °C. Phé khéi ion hoa
bui dién tir (ESI-MS) ¢6 pic ion phén tu proton hoa
& m/z 355,1. Trén pho IR ¢6 cac dinh hip thu & Vi
(cm™) 3440, 1665, 1601 twong g voi nhém OH va
nhom cacbonyl o,B-khong no. Trén phd *H-NMR c6
tin hiéu ctua 3 proton dang double doublet & &4 2,81
(1H, dd, J = 3,0; 17,0 Hz, H-3ax), 3,06 (1H, dd, J =
13,0; 17,0 Hz, H-3eq), 5,36 (1H, dd, J = 3,0; 13,0
Hz, H-2) 1a céc tin hiéu ddc trung cho vi tri nhom
metylen CH,-3 va proton H-2 ciia mét flavanon va
tin hiéu cta 2 doublet kép véi cudng d6 cho mdi tin
hiéu 1a 2H ¢ 6,95 (2H, d, J = 9 Hz, H-5', H-3"), 7,37
(2H, d, J = 8,5 Hz, H-2', H-6") chung t6 vi tri C-4’
ctia vong B bi thé. Pong thoi, trén phd "H-NMR con
xudt hién tin hiéu cia 1 nhom thé 1a isoprenyl duoc
hinh thanh tir 2 nhom metyl ¢ 84 1,70 (1H, s, H-4""),
1,71 (1H, s, H-5""), m6t nhém methin olefin & Jy
5,20 (1H, t, J = 7,0 Hz, H-2'") va 1 nhém metylen &
oy 3,3 (2H, d, J = 7,0 Hz,CH,-1""). Tin hiéu cia OH
& 8y 12,00 dic trung cho lién két cau hydro ndi phan
tir & vi tri C-5 cling duogc quan sét thdy trén pho "H-
NMR. Ph6 *C-NMR két hop phd DEPT cua 2 do
trong CDCl; cho tin hiéu ctia 21 nguyén tir cacbon
trong d6 c¢6 15 cacbon sp’ va 6 cachon sp® twong ting
véi 1 nhom cacbonyl & &¢ 196,5, hai nhém metyl &
8¢ 17,8 va 25,8, hai nhom metylen & 8¢ 21,8 va 43,1,
sau nhém methin sp? nim trong khoang 8¢ 96,8-
127,5, m6t nhom methin gén vol oxi O o¢ 78,8, 1
nhom metoxy & 8¢ 55,4 va 8 cacbon bac 4. Phd
HSQC cho phép xac dinh cac proton tuong tac truc
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tiép v6i cacbon nhu 2 proton & 82,81 (1H, dd, J =
3,0; 17,0 Hz, H-3ax), 3,06 (1H, dd, J = 13,0; 17,0
Hz, H-3eq) tuwong tac vai cacbon C-3 ¢ 6¢ 43,1 va 2
proton ¢ oy 3,30 twong tac vdi carbon C-1"" & ¢
21,8. Phd COSY cho phép xac dinh hop chét 2 ¢6 3
chudi tuong tac spin-spin do la: H-2"" va CH,-1""; H-
2 va CH,-3; H-2/H-6 va H-3/H-5. Cac manh cu tric
nay sau d6 dugc két ndi nhd phan tich pho HMBC.
Phén tich phé HMBC (hinh 2) cho thiy twong tac
gitta proton thudéc nhém metoxy OCHjz (8 3,38) véi
cacbon C-4' (8¢ 159,8) cho phép xac dinh nhom
methoxy gan ¢ vi tri C-4' cta vong B. Nhom thé
isoprenyl dugc xac dinh gin véi carbon C-8 thudc

DPoan Thi Mai Huong va cong su

vong A nho tuong tac HMBC giita proton thudc
nhom metylen CH,-1"" (84 3,30) vdi C-7 (8¢ 163,7),
C-8 (8¢ 106,3) va C-9 (8¢ 159,9). Tuong tac gitra H-
3 (B4 2,81; 3,06) voi C-2 (8¢ 78,8) va nhom
cacbonyl C-4 (3¢ 196,5) chimg t6 lién két giira C-
4/C-3/C-2 thudc vong C. Tuong tac gitta H-2'/H-6'
(81 7,37) vai C-2 (8¢ 78,8) va H-3'/H-5' v4i C-1"trén
phd HMBC cho phép xac dinh lién két gita  C-1’
ciia vong B véi C-2 ciia vong C. Két hop cac dir
lidu phd *H-NMR, *C-NMR, ESI-MS, va so sanh
v6i tai liéu tham khao [7] cho phép xac dinh 2 chinh
la 8-dimetyl-allylisosakuranetin.

Hinh 2: Mot s6 tuong tac chinh trén phd COSY va HMBC ciia chat 1 va 2

Hop chit 3 duoc phan 1ap dudi dang chit rin
mau vang nhat, dnc: 202-204 °C. Pho khdi ion hoa
bui dién tir (ESI-MS) c0 pic ion gia phan ta & m/z
339,2 [M-H]". Trén ph6 *C-NMR va ph6 DEPT ciia
3 cho tin hi€u ctia 20 nguyén tir cacbon trong do co
17 cacbon sp? va 3 cachon sp® tuong tng v6i 1 nhém
cacbonyl & 8¢ 196,6, hai nhom metyl & 3¢ 17,7 va
25,7, hai nhém metylen & 8¢ 21,7 va 43,0, sdu nhém
methin sp’ nam trong khoang &c 96,0-127,7, mot
nhom methin gin vai oxi & 8¢ 78,6 va 8 cacbon bac
4. Gibng nhu chat 2, trén phd "H-NMR c6 tin hiéu
cta 3 double doublet & 42,75 (1H, dd, J = 3,0; 17,0
Hz, H-3ax), 64 3,01 (1H, dd, J = 17,0; 12,5 Hz, H-
3eq), oy 5,29 (1H, dd, J = 3,0; 13,0 Hz, H-2) la cé&c
tin hiéu dac trung cho CH,-3 vd H-2 cta mét
flavanone. Ngoai ra, tin hi€u ctia 2 doublet kép voi
cuong do cho mdi tin hiéu 1a 2H & 8y 6,84 (2H, d, J
= 8,5 Hz, H-3', H-5), 6, 7,26 (2H, d, J = 8,5 Hz, H-
2', H-6') chimg t6 vi tri C-4’ ctia vong B bi thé. Tin
hiéu ctia 1 nhom thé 1a isoprenyl & 84 1,83 (CH;-4"),
on 1,74 (CH3-5"), 84 5,16 (H-2") va 6y 3,21 (CH,-
1'") ciing dugc quan sat thay trén phd 'H-NMR. Két
hop cac dir liéu phdé 'H-NMR, *C-NMR, ESI-MS,
va so sanh vdi tai liéu tham khao [8] cho phép xac
dinh 3 chinh la 8-prenylnaringenin.

Hop chat 4 dwugc phan 1ap dudi dang chat rin

mau vang nhat. Phd khdi ESI-MS cho pic ion gia
phan tir & m/z 425,1 [M+H]". Giéng nhu chit 1, phd
'"H-NMR cho cac tin hiéu dic trung cta prenyl
dihydroflavononol bao gdm tin hiéu cua nhém
hydroxyl tai 6 11,47 (s, 5-OH), tin hiéu cua 2 nhom
oxymethin thudc khung dihydroflavanonol tai dy
4,97 (d, J = 12,0 Hz, H-2), 4,50 (d, J = 12,0 Hz, H-
3). va tin hiéu ctia hai nhom prenyl & 843,35 (d, J =
6,5 Hz, H-1"), 5,24 (t, J = 6,5 Hz, H-2"), 1,75 (s,
CHs-4"), 1,82 (s, CHz-5") va 3,26 (d, J = 6,5 Hz, H-
1", 5,17 (t, J = 7,0 Hz, H-2""), 1,70 (s, CHz-4""),
1,66 (s, CH3-5"). Khac voi chit 1, trén phd ‘H-
NMR cua 4 cho tin hi€u ctia 4 proton thudc vong C
dang A,B, ¢ 64 7,40 (d, J = 8,0 Hz, H-2', 6"), 6,86
(d, J = 8,0 Hz, H-3', 5", thay vi 3 proton hé ABX
ctia chit 1. Phd ®*C-NMR cho thdy sy xuit hién tin
hiéu ctia khung dihydroflavanonol bao gdm 1 nhém
C=0 tai 8¢ 196,3 (C-4), 10 tin hiéu cacbon sp? trong
khoang &¢c 100,4 dén 1632, trong d6 c6 2 tin hiéu
kép ctia C-2', 6'va C-3’, 5’ va 2 tin hiéu ctia 2 nhém
oxymethin tai ¢ 82,9 va 72,6. Ngoai ra con cd céc
tin hiéu ctia 4 nhom metyl, 2 nhdm metylen, 2 nhém
methin va 2 cacbon bac 4 thugc 2 nhom prenyl. So
sanh cac dir lidu NMR véi tai lidu da duoc cong bd
cho phép xac dinh hop chét 4 1a 6,8-diprenylaro-
madendrin [9].
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