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TOM TAT

Day gam (hay vuong t6n) v&i tén khoa hoc [a Gnetum montanum Markgr. thuéc ho Day gdm (Gnetaceae). Theo
y hoc ¢b truyén, loai nay co tac dung khu phong, trir thdp, hoat huyét, tiéu viém va duoc st dung trong cac bai thuébc
chiva thdp khép, dau nhirc xwong, didu tri gout. O Viét Nam d& c6 cac ché phdm cao tlr cAy gam diéu tri bénh khép
va gout. V&i muc tiéu phan lap cac hop chét tir loai day gédm & Viét Nam, ching téi d& str dung phwong phap chiét
xuét véi cac dung méi cé dd phan cuc tdng dan va st dung cac phuong phap sac ky hién dai nhw sac ky Iép méng
(TLC), s&c ky cot (CC), sac ky léng hiéu nang cao (HPLC) diéu ché. Két qua cho thay tir dich chiét methanol cta
than day gém, 4 hop chét c6 khung stilbene: gnetifolin E (1), gnetifolin K (2), isorhapontin (3), trans-pinosylvin (4) da
dwoc chiét xuét va phan lap. C4u tric cla ching duoc xac dinh bang cac phwong phap phé hién dai ESI-MS,
1D-NMR va 2D-NMR két hop so sanh véi cac dir liéu phd da cong bb.

T& khéa: Gnetum montanum Markgr., phan 1ap, chiét xuat, NMR

Stilbenoids extracted from Gnetum montanum Markgr. in Vietnam

ABSTRACT

Gnetum montanum Markgr. belongs to the Gnetaceae family. According to traditional medicine, this species has
the effect of preventing leprosy, eliminating rheumatism, activating blood, and eliminating inflammation, and has been
used in remedies for rheumatism, bone pain, and gout treatment. In Vietnam, there are various commercial products
to treat arthritis and gout. With the goal of isolating compounds from this species in Vietham, we used extraction
methods with increasing polar solvents and modern chromatography methods such as thin-layer chromatography.
(TLC), column chromatography (CC), high-performance liquid chromatography (HPLC). As a result, from
the methanol extract of the G. montanum stem, four stilbenes gnetifolin E (1), gnetifolin K (2), isorhapontin (3), and
trans-pinosylvin (4) were extracted and isolated. Their structures were determined by ESI-MS, 1D-NMR, and
2D-NMR combined with comparison with published spectral data.

Keywords: Gnetum montanum Markgr., stilbenoids, extraction and isolation, structure.

1. DAT VAN DE

Chi day gdm (Gnetum) 1a mot chi duy nhéat
trong ho Day giam (Gnetaceae) va bo Day gim
(Gnetales), chtia khoang 30-35 loai thuc vat hat
tran. Ching thuong 1a cAy nhiét déi, cay bui va
day leo c¢6 thé dude tim thay véi s6 lugng 16n &
chau Phi, Nam My va Déng Nam A. O Viét
Nam, chi Gnetum cé khoang 6 loai (Nguyén
Tién Ban, 2003). Cac coéng trinh nghién ciu
trudc day cho thay thanh phan cta cac loai

trong chi Gnetum da dudc nghién ctiu, cho thay
rang ching rat giau stilbenoid, oligo stilbenoid,
alkaloid va flavonoid. Nhiéu dan xuét stilbene,
dai dien 1a
isorhapontigenin da dugc phan lap tu chi
Gnetum. Cac dan xuét stilbenoid phé bién da c6
mit 6 nhiéu loai trong chi Gnetum. Cho dén

resveratrol, rhapontigenin,

nay, c6 rat nhiéu hgp chat cé6 khung stilbene
khac nhau da dugc phan lap, d6 la khung
gnetifolin A, gnetifolin C, gnetifolin D,
gnetifolin E, gnetifolin F, gnetifolin P, revastrol,
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isorhapotigenin, lehmbachol A, lehmbachol D
(Li-Qin & cs., 2008, Lin & cs., 1992, Chun-Suo
& cs., 2005). Cac hgp chat flavonoid da sé 1a dan

xuit stilbene cua flavonoid, vi du nhu
gnetoflavanols A, gnetoflavanols B,
gnetoflavanols C, gnetoflavanols D,

gnetoflavanols E, gnetoflavanols F dugec phéin
lap ti than cua cay G. africanum va ré cua ciy
G. gnemon (Ibrahim & cs., 2003). Suwannee &
cs. (2009) da tach duge 5,7,20-trihydroxy-50-
methoxyflavone, 5,7,40-trihydroxy-30-
methoxyflavanone va parvifolol B tit canh cua
cin dichloromethane cua loai
G. macrostachyum. Cac hgp chat trong chi
Gnetum thé hién hoat tinh sinh hoc rit da dang
nhu hoat tinh chéng viéem (Kaisheng & cs.,
2001); khang khudn, khang ndm (Sakagami &
cs., 2007); chéng oxy héa (Ibrahim & cs., 2003);
choéng ung thu (Ka-Wing & cs., 2008). O nudc
ta, thanh phan héa hoc ctia mdt so loai cay
thuoc chi Gnetum cting da dugc nghién ciu.
Nam 2014, cac tac gia Nguyén Ba Anh va Triéu
Duy Diét da phan lap tu cdy G. latifolium
Blume thu dugce 2 stilbenoid 1a isorhapontin va
gnetifolin E. LLé Hiu Tho & cs. (2019) d4 phan
lap dugc cac alkaloid bao gébm nicotinic acid,
uracil, thymine, 2'-deoxyuridine, uridine va
thymidine. P&én nidm 2022, tit mau thuodc than
cua loai Gnetum latifolium, tac gia Lé Thi Hong
Nhung & cs. (2022) da phén lap dude
(+)-bisisorhapotingenin A va gnetifolin K.
Gnetum montanum la loai thuc vat than leo,
chuyén g6, phan bd trong ring tu nhién ¢ do cao
200-1.200m thudc ving ndi phia Bic Viét Nam.
N6 dugc st dung nhu mdt loai thudc thao duge dé
diéu tri viém khép dang thap, cang co va sot rét
D& Tat 1gi, 2004). Cac nghién ciiu vé hoéa thuc
vat truéc day cho thay lugng flavonoid va
stilbenoid ¢ trong cAy kha déi dao (Li-Qin & cs.,
2008). O Viét Nam, hién da c6 mot s6 cong trinh
nghién ctiu vé thanh phan héa hoc va hoat tinh
sinh hoc ctia loai nay. Tt than diy gdm thu hai &
Tuyén Quang, cic hgp chat transresveratrol (1),
resveratroloside (2) va isorhapontigenin-13-
glucoside d3 dugc phan 14p va xac dinh ciu tric
(V@ Thi Lan Huong, 2019). Trong nghién ctu
nay, ching téi da phan lap va xac dinh cau tric
cia 4 hdp chit bao gébm genetifolin E (1),
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genetifolin K 2), isorhapontin 3),
trans-pinosylvin (4) tit G. montanum dugc thu hai
tai tinh Quéng Tri, Viét Nam. Cau tric héa hoc
cta ching duge xac dinh bing phuong phap phd

hién dai va so sanh véi cAc tai liéu da cong bo.

2. PHUONG PHAP NGHIEN CUU
2.1. D6i tugng

Than diay gdm dudc thu thap tai Vinh
Trung, Vinh Linh, tinh Quang Tri, Viéet Nam
vao thang 12 nam 2020 va duge Tién si Nguyén
Thé Cudng, Vién Sinh thai va Tai nguyén Sinh
vat xac dinh.

2.2. Phuong phap nghién citu

2.2.1. Phuong phap sédc ky

- Sdc ky 16p méng (TLC): Thuc hién trén
ban moéng trang s&n DC-Alufolien 60 F,y,
(Merck 1,05715), RP18 F,;,s (Merck); phat hién
chat bang dén ti ngoai ¢ hai buée séng 254nm
va 3656nm hoac dung thudc thi 1a dung dich
H,SO, 10% dugc phun déu lén ban modng, say
kho roi ho néng tir tit dén khi hién mau.

- Sdc ky cot (CC): Puge tién hanh véi chat
h4p phu 1a silica gel pha thudng va pha dao.
Silica gel pha thuong c6 ¢d hat 1a 0,040-0,063mm
(240-430 mesh). Silica gel pha dao YMC
(30-50pm va Diaion HP-20 (250-850um Supeclo).

2.2.2. Phuong phap xac dinh cau tric

- Ph¢ cong hudng tir hat nhan (NMR): Po
trén may Bruker 600 MHz ctua Vién Hoéa hoc,
Vién Han lam Khoa hoc va Céng nghé Viét
Nam. Dung méi do mau: CD,OD, MeOD, s&
scan: 16.

- Phé khéi phén gidi cao HR-MS: Pudc ghi
lai trén hé théng sic ky 16ng ghép khéi phd
LC/MS Q-TOF Agilent 6530, st dung phucng
phap phun mu dién ti. Pau do khéi phd duge
dit 6 ché do phat hién ion Am (negative mode)
hodc 1on duong (positive mode), ESI capillary
voltage -3.500V ho#c 4.000V, phat hién khéi
phd phan giai cao Extended Dynamic range 2
GHz, khoang khéi phé phat hién m/z:
100-1.700, toc d6 ghi nhan 1 phd/giay.
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2.3. Tach chiét va phan lap

Bot than khoé cia G. montanum (12kg) duge
chiét bang MeOH (3 x 15L) st dung may siéu
am dé thu dugc 600g dich chiét. Dich chiét
MeOH dudc hoa trong nuéc va dugde chiét lan
lugt bing dichloromethane, ethyl acetate
(EtOAc) dé thu dudc cac phan doan dich chiét
CH,Cl, (GMD), EtOAc (GME) va nuéc (GMW).
GMW duge séc ky trén cot Diaion HP-20, ria
giai bang nudc dé loai bé dudng, mudi sau d6
tang néng dd methanol trong nuéc (25, 50, 75 va
100%) thu dudc 4 phan doan lan lugt
GMW1-GMW4.

Ba phan doan GMW1 dén GMW3 dudc gop
lai roi phan tach trén cot silica gel, ria giai
bing hé dung mbi CH,Cl/MeOH gradient véi ty
16 CH,Cl,:MeOH 40/1 (v/v) dén 1/1 (v/v) thu
dude 4 phan doan tuong tng tit GM3A dén
GM3D. Phan doan GM3C va GM3D dudgc gop lai
va tiép tuc dudc phan tach trén cot sic ky silica
gel va sau d6 ria giai bang CH,CL,/MeOH véi hé
dung méi CH,CL/MeOH gradient véi ty 1é
CH,Cl,:MeOH 40/1 (v/v) dén 1/1 (v/v) thu dugc
ba phan doan GM6A dén GM6C. GM6A dudgc
phan tach trén sic ky cot pha dao, riia giai biang
axeton/nudc (1/4) thu duge 3 phan doan GM9A,
GM9B, GM9C. Phan doan GM9C dugc sic ky
trén Sephadex LH20 dugc rtia giai bang dung
mébi MeOH/nude (1:1) dé thu duge 2 phan doan
GM10C va GM10D. Tt phian doan GM10D,
bing viéc su dung HPLC vé6i hé dung méi
MeOH (40%) véi thoi gian luu 32 phit thu dude
hop chit 3 (173mg). Phan doan GM9B dugc sic
ky trén Sephadex LH20 dudc riia giai bang
dung mé6i1 MeOH/H,0 (1:1) (v/v) thu dudge 2 phan
doan GM11A va GM11B. Ph4n doan GM11B
duge chay HPLC v6i hé dung mo1 MeOH (40%)
v6i thoi gian luu 28 phuat thu duge hgp chat 1
(568,2mg). Phian doan GM6C dudc phan tach trén
sic ky cot pha dao, rtta giai bang dung moi
axeton/nudc (1:4) thu duge 2 phan doan phu
GM14B va GM14C. Phan doan GM14C dudc sic
ky trén Sephadex LH20 dudc riia giai bang
dung méi MeOH/H,O (1:1) dé thu duge 2 phan
doan GM16C va GM16D. Hgp chat 2 (57,9mg)
thu duge tu qua trinh chay HPLC phan doan
GM16D v6i hé dung méi acetonitril 13%, thoi
gian luu 43 phut.

Phan doan GMD duge dua 1én cot sic ky
silica gel va rta giai bing hé dung moéi gradient
CH,C1,/MeOH 100/1 d&n 15/1 (v/v) dé thu duge
cic phan doan tuong tng tit GM2A dén GM2D.
Phan doan GM2B va GM2C duge gop lai va
chay sfc ky cot silicagel va ritia giai bing dung
moéi gradient CH,Cl,/MeOH 100/1 dén 1/1(v/v)
thu dudc 5 phan doan GM4A d&n GM4E. Phan
doan GM4A dugc sic ky cot va rlia giadi bang
n-hexan/axeton (2/1) thu dugc bén phan doan
phu GM21A dén GM21G. Phan doan GM21A
dudc phan tach trén cot silica gel pha dao, rta
gidi bang dung méi MeOH/nuée (1:1) dé thu
duge 3 phan doan GM22B -GM22D. Phan doan
GM22C dudc sic ky trén cot HPLC, rua giai
bing dung moi acetonitril 48% thu dudc hdp
chat 4 v6i thoi gian luu 46 phit (17,6mg).

Gnetifolin E (1): Ch4t rén mau vang,
HR-MS: m/z 419,1346 [M-H]", 455,1118 [M+Cl],
khéi lugng duge tinh toan cho [C,H,,0,]:
419,1348, [C,,H,,0, C1I": 455,1114.

'H-NMR (600MHz, CD,OD) va C-NMR
(150 MHz, CD,0OD) (Bang 1).

Gnetifolin K (2): Chat rdn mau nau, HR-
MS: m/z 583,6800 [M+H]", 605,1844 [M+Na]"
600,2294 [M+NH,]*, khéi lugng dugc tinh toan
cho [C,H,;;0,]" 583,2021, [C,H,;,0,NaJ":
605,1841, [C,,H,,0,,Nal*: 600,2287.

IH-NMR (600MHz, CD,OD) va “C-NMR
(150 MHz, CD,OD) (Bang 1).

Isorhapontin  (Isorhapontigenin  3-(8-D-
Glucopyranoside)) (3): chat rdn mau vang nhat,
HR-MS: m/z [M+CIl] 455,1112, [M-H] 419,5100,
khéi lugng dude tinh toan cho [C,,H,,0,Cl]:

455,1114, [C,,H,,0,]: 419,1348.

'"H-NMR (600MHz, CD,OD): 64 7,13 (1H,
d, J = 1,8Hz, H-2"); 7,03 (1H, d, J = 16,2Hz,
H-a); 6,99 (1H, dd, J = 8,3Hz, 1,8 H-6');
6,89 (1H, d, J = 16,1Hz, H-p); 6,82 (1H, dd,
J =24 1,8Hz, H-6); 6,79 (1H, d, J = 8,3Hz, H-
5); 6,656 (1H, t, J = 1,8Hz, H-2); 6,48 (dd,
J=2,41,8Hz, H-4); 3,92 (s, 3'-OMe); 5-0-B-D-
Glucose: 4,92 (d, J = 7,2Hz, H-1"); 3,95 (1H, d,
J=12,0 2,4Hz, 3,74 (dd, J = 12,0 2,4Hz, H-6");
3,560 (1H, m, H-4"); 3,49 (1H, m, H-5"); 3,48
(1H, m, H-2"); 3,41 (1H, m, H-3").
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Hinh 1. Cac chat dugc phan lap tit loai diy gdim Gnetum montanum Markgr.

BC.NMR (150 MHz, CD,OD): &, 160,4
(C-5); 159,6 (C-3); 149,1 (C-3"); 147,7 (C-4');
141,3 (C-1); 130,9 (C-1"); 130,2 (C-B); 126,9
(C-a); 121,4 (C-6"); 116,3 (C-5); 110,6 (C-2";
108,4 (C-2); 107,1 (C-6); 104,2 (C-4); 56,5
(3'-OCH,); 5- O- p-D-Glucose: 102,4 (C-1");
8,2 (C-5"): 78,0 (C-3"); 75,0 (C-2"); 71,5 (C-4");
62,6 (C-6").

Trans-pinosylvin (4): chit rén mau vang
nhat, HR-MS: m/z [M+H]* 213,0910, khéi lugng
duge tinh cho [C,,H,;0,]*.213,0910.

'H-NMR (600MHz, MeOD): &4 7,50 (2H, d,
J = 8,4Hz, H-2', H-6'); 7,33 (2H, t, J = 7,8Hz,
H-3, H-5); 7,23 (1H, t, J = 7,2Hz, H-4"); 7,0
(1H, d, J = 16,2Hz, H-B); 6,98 (1H, d,
J = 16,2Hz, H-a); 6,54 (2H, d, J = 2,4Hz, H-2,
H-6); 6,26 (1H, t, J = 1,8 Hz, H-4).

BC-NMR (150 MHz, MeOD): 6, 159,6 (C-3,
C-5); 140,8 (C-1%; 138,7 (C-1); 129,8 (C-p);
129,6 (C-2', C-6); 129,5 (C-4); 1285 (C-a);
127,4 (C-3', C-5"); 106,2 (C-2, C-6); 103,2 (C-4)

3. KET QUA VA THAO LUAN
3.1. Gnetifolin E (1)

Hgp chat 1 thu duge ti dich nuéc c6 dang
tinh thé mau vang. Phé '"H-NMR cta hgp chét 1
xuét hién tin hiéu cua 2 proton thom tai 6y 6,51
(d, J=1,8Hz) va 6y 6,22 (t, J = 1,8Hz) dac trung
cho vong benzen 3 nhém thé va d6i xting 6 vi tri
3,5; ba proton thom tai 6y 7,17 (d, J = 1,8Hz),
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Sy 7,14 (d, J =7,8Hz), &y 7,06 (dd, J =1,8Hz,
J = 7,8Hz) dic trung cho vong benzen thé& 1,3 va
4; tin hiéu ctia hai proton olefin d#c trung cho
lién két d6i c6 cdu hinh E tai 6y 6,90 (d,
J=16,2Hz) va 6y 7,00 (d, J = 16,2Hz); mo6t proton
anome tai 6y 4,93 (d, J = 7,2Hz) d4c trung cho
mot phan ti duong va proton methoxy 3,91 (s).

Dii liéu phé *C-NMR cho biét tin hiéu caa
21 nguyén ti carbon goi ¥ su c6 mat ctia hai
vong thom, mot lién két d6i va moét phan ta
dudng. Nhu vay phd proton 'H-NMR va
BC-NMR goi y day 1a hdp chit c6 khung
stilbene c6 lién két v6i 1 phan ti duong.

Ngoai ra, tuong tac trén phé 2 chiéu HMBC
cho phép khing dinh vi tri cia cac nhém trong
phan ti, cu thé, tuong tac gitta H-5' 0y 7,14) va
C-4' (0. 147,6), tuong tac H-6' (9, 7,06) va C-4'
(O 147,6)/C-5' (5. 117,9)/C- B (5, 129,1), tuong
tac H-2' (0y 7,17) va C-B (6 129,1), cho phép xac
dinh vi tri C-5, C-6' (5. 120,9) va C-2
(6c 111,2). Tuong tac HMBC gitta H-B (55 7,00)
va C-6/C-2', gitia H-o by 6,90) va C-2
(¢ 106,0)/C-6 cho phép xac dinh vi tri va do
chuyén dich hoa hoc ctia C-8, C-a. Vi tri cla céc
nhém thé con lai cing duge khang dinh dya trén
cac tuong tac HMBC nhu tuong tac gita MeO
(05 3,91) véi C3' (6, 150,9) khéng dinh vi tri cia
nhém MeO & vi tri C-3'. Tuong tac gitia H-1"
(04 4,93) va C-4' (5, 147,6) khing dinh phan tu
dudng dude gén vao vi tri C-4'. Dii liéu phd caa
hop chat 1 va hop chat gnetifolin E trong tai
liéu tham khao cho thay hoan toan tuong tu (Lé
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Thi Héng Nhung & cs., 2022). Thém vao d6 phé
HR-MS xu4at hién pic ion phan ti HR-MS: m/z
419,1348 [M-HT, 455,1114 [M+CI] tuong tng
v6i CTPT C,,H,,0,. Nhu vay, cdu tric ctia hgp
chét 1 duge khéng dinh 1a gnetifolin E.

3.2. Gnetifolin K (2)

Hop chét 2 c6 dang chat rdn dang bot mau
nau. Phé '"H-NMR ctia hgp ch4t 2 xudt hién tin
hiéu ctia 3 proton thom cé tuong tac meta tai
84 6,50 (1H, dd, J = 2,4 1,8Hz), va 6,67 (1H, br
s) va 6,84 (br s), ba proton thom thu6éc hé ABX
tai 6y 7,18 (1H, br s), 7,14 (1H, d, J = 8,4Hz) va
7,07 (1H, d, J = 8,4 Hz), hai proton olefin cta
lién k&t ddi c¢6 cau hinh E tai 6y 6,96 (1H, d,
J = 16,2Hz) va 7,05 (1H, d, J = 16,2Hz), hai
proton anome tai 6y 4,93 (1H, d, J = 7,2Hz) ctua
2 don vi duong va moOt nhém methoxy tai &y
3,90 (3H, s). Phé *C-NMR va HSQC cua 3 cho
biét tin hiéu ctia 27 nguyén ti carbon bao gom
6 carbon khong lién két truc tiép véi hydro, 18
methine, 2 methylene va 1 carbon methoxy.
Phan tich s6 liéu phé NMR cho th&y hgp chét
nay tudng tu v6i 1, nhung c6 thém 1 don vi
duong. Vi tri ciia phan ti dudng nay va cac vi
tri cla cac nhém trong phan té duge khing
dinh dua trén tuong tac trén phé HMBC. Cu
thé tuong tac cua H-1"" (84 4,93, J = 7,2Hz) véi
C-5 (8, 160,4) cho phép khing dinh phén tu
duong nay gin véi C-5. Vi tri ctia cac nhém thé
con lai cing duge khdng dinh dua trén cac
tuong taic HMBC hoan toan tuong tu nhu hgp
chat 1. Vi du tuong tac MeO (6y 4,93) va C-3’
(8¢ 150,9) khéng dinh vi tri cia nhém MeO.
Tuong tac gitta H-1" (64 4,93) va C-4' (6 147,6)
khéng dinh phan ti dudng dude gén vao vi tri
C-4' (147,7). Dit liéu phd cta hop chat 2 va hop
chat gnetifolin K trong tai liéu tham khao cho
thay hoan toan tuong tu (Wang & cs., 2008).
Thém vao d6 phé HR-MS xuét hién pic ion gia
phan ti tai m/z 583,2021[M+HJ*, 605,1841
[M+Na]* tuong tng v6i hgp chat c6 cau tric
phan ti Cy,H,,0,,. Nhu vay ti dit liéu phd trén
két hgp v6i su so sanh dit liéu phd cta hgp chat
gnetifolin K cho phép xac dinh hgp chit 2 1a
gnetifolin K.

3.3. Isorhapontin (3)

Hop chat 3 thu dude dudi dang chédt rin
mau vang nhat. S6 liéu phé 'H-NMR va phé
BC-NMR cta hop chat 3 va cta hgp chat 2
tuong tu nhau, trong d6 hgp chat 3 it hon hgp
chét 2 mot phan ti dudng. Cu thé: phan ti hop
chat 3 cting xuat hién tin hiéu cta 3 proton
thom c6 tuong tac meta tai §y 6,48 (1H, dd,
J =24 1,8Hz), 6,50 (1H, t J =1,8) va 6,82 (1H,
dd 2,4 1,8), ba proton tham thudc hé ABX tai 6y
7,13 (1H, d, 1,8Hz), 6,79 (1H, d, J = 8,4Hz) va
6,99 (1H, dd, J = 8,4 1,8Hz), hai proton olefin
cta lién két déi c6 cau hinh E tai 6y 7,03 (1H, d,
J=16,2Hz) va 6,89 (1H, d, J = 16,2Hz), 1 proton
anome tai 6y 4,92 (1H, d, J=7,2Hz) cia 1 don vi
dudng va mot nhoém methoxy tai 6y 3,90 (3H, s).
Phé *C-NMR va caa 3 cho biét tin hiéu cua 21
nguyén tu carbon ggi ¥ sy c6 mit cua hai vong
thom, mot lién két déi va mot phan ti dudng.
Tuong tu nhu hop chét 2, Phd HSQC va HMBC
da khéng dinh vi tri ciia phan ti duong va vi tri
cac nhém chiic trong phan ti. Thém vao d6 pho
HR-MS xuat hién pic ion gid phan tu tai m/z
583,2021[M+H]*, 605,1841 [M+Nal* tuong tng
v6i hgp chat c6 cau tric phan ti C,,H;,0,,. Nhu
vay, ti di liéu phd trén két hop véi su so sanh
dit liéu phé ctia hgp chét isorhapontin trong tai
liéu tham khao (Wang & cs., 2008) cho phép xac
dinh hgp ch4at 3 1a isorhapontin.

3.4. Trans-pinosylvin (4)

Hop chat 4 thu dude dudi dang chéit rin
mau vang nhat. S¢ liéu phd 'H-NMR va phé
BC-NMR cta hgp chat 4 cho thiy hop chat 4 c6
cdu tric tuong tu nhu hgp chit 3, nhung it hon
1 phan té duong. Trén phd 'H-NMR phan ti
hgp chat 4 cling xu4t hién tin hiéu cua 3 proton
thom c6 tuong tac meta doi xtng tai 6,54 (2H, d,
J = 2,4Hz), 6,26 (1H, t, J = 1,8Hz), 5 proton
thom trong d6 c6 2 cép proton & vi tri d6i xtng
tai 6, 7,50 (2H, d, J = 8,4Hz); 7,33 (2H, t,
J = 7,8Hz); 7,23 (1H, t, J = 7,2Hz), hai proton
olefin cta lién két d6i c6 cdu hinh E tai 7,00
(1H, d, J = 16,2Hz, H-p); 6,98 (1H, d,
J = 16,2Hz, H-a). Phé *C-NMR va cua 4 cho
biét tin hiéu ctia 14 nguyén ti carbon goi ¥y sy c6
mat cia hai vong thom, mot lién két doi. Dii liéu
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phd '"H-NMR va phé *C-NMR ctia hop chét 4 va
hop chat trans-pinosylvin cho thdy hoan toan
tuong déng (Jan & cs., 2010). Ngoai ra phé HR-
MS xu4t hién pic ion gia phan ti tai HR-MS:
m/z [M+H]" 213,0910, tuong ing v6i hgp chit c6

cau tric phan ti C,H,;0,. Nhu vay, tu di liéu
phé trén két hgp véi su so sanh dit liéu phé cta
hgp chat trans-pinosylvin trong tai liéu tham
khio cho phép xac dinh hgp chat 4 la
trans-pinosylvin.

Bang 1. Dit liéu NMR ctia hgp chit 1, 2 va hgp chat tham khao

No Chat 1 No Chét 2
c *8c 5P 8:° (3, Hz) e 52" 8:2°(J, Hz)
1 147,7 141,0 -
Aglycone 2 108,7 107,3 6,84 (brs)
1 140,9 140,9 - 3 159,9 159,5 -
2,6 106,0 106,0 6,51(d, 1,8) 4 104,6 104,5 6,50 (dd, 2,4 1,8)
3,5 159,5 159,6 - 5 160,4 160,4 -
4 103,0 103,0 6,22 (t, 1,8) 6 107,2 108,6 6,67 (brs)
a 128,9 128,9 6,90 (d, 16,2) o 128,6 128,5 6,96 (d, 16,2)
B 129,1 129,1 7,00 (d, 16,2) B 129,6 129,7 7,05 (d, 16,2)
1 134,0 134,0 - 1 133,9 133,9 -
2 111,2 111,2 7,17 (d, 1,8) 2 121,1 111,4 7,18 (brs)
3 150,6 150,9 - 3 150,9 150,9 -
4’ 147,6 147,6 - 4’ 147,7 147,7 -
5’ 117,9 117,9 7,14 (d, 7,8) 5’ 117,9 117,9 7,14 (d, 8,4)
6' 120,9 120,9 7,06 (dd, 1,8, 7,8) 6' 1114 121,1 7,07 (d, 8,4)
3'-OMe 56,4 56,7 3,91 (s) O-CHs 56,8 56,8 3,92(s)
4'-O-B-D-Glucose
1” 102,6 102,6 4,93 (d, 7,2) 102,4 102,6 4,93 (d, 7,2)
2" 74,9 74,9 3,53 (m) 74,9 74,9 3,50 (m)
3" 78,1 78,1 3,44 (m) 77,8 77,8 3,50 (m)
4" 71,3 71,3 3,43 (m) 71,4 71,3 3,35 (m)
5" 77,8 77,8 3,50 (m) 78,0 78,0 3,42 (m)
6" 62,5 62,5 3,95(d, 12 2,4) 62,6 62,5 3,90 (d, 12,0 2,4)
3,73 (m) 3,71 (m)
5- O- B-D-Glucose
1 102,3 102,3 4,93 (d, 7,2)
2m 74,8 74,9 3,53 (m)
3" 77,9 78,1 3,53 (m)
4n 71,3 71,4 3,38 (m)
5" 78,1 78,2 3,43 (m)
6" 62,5 62,5 3,95(d, 12,0 2,4)
3,73 (m)

Ghi chi: *do trong CD,0D, *150MHz, ‘600MHz, *5, ctia Gnetifolin E (Lé Thi Hong Nhung & cs., 2022) do trong
CD,0D; *do trong CD,OD, "150MHz, °600MHz, 5 ctia Gnetifolin K (Li-Qin W. & cs., 2008) do trong CD,OD.
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Hinh 2. Cac tuong tac chinh trén phé HMBC cua hgp chat 1 va 2

Céc hgp chét duge phan lap tit loai day gdm
G. montanum cua Viet Nam trung khdp v6i cac
két qua nghién ciu cua loai nay tai nudc ngoai
(Wang & cs., 2008). Diéu d6 khang dinh 16p chat
stilnene 12 16p ch4t chinh c6 mit trong loai.

4. KET LUAN

Nhu vay, tit than loai day gim, bing cac
phuong phap chiét xuat, phan lap hién dai, 4
hop chat genetifolin E (1), genetifolin K (2),
isorhapontin (3) va trans-pinosylvin (4) da dugc
tinh ché& va xac dinh ciu trdc. K&t qua nay tao co
s6 cho cac nghién ciiu tng dung ti€p theo nhim
st dung cac cao chiét va hgp chat tit loai nay
trong dugc liéu.
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