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THANH PHAN HOA HQC CAO CHIET ETHYL ACETAT LA CAY KHOI
Nguyén Thi Hong Anh”, Nguyén Thi _IIué#, Pham Thanh Huyén,
Lgi Viét Hung, Nguyén Van Tai*
Vien Dwroc liéu .
*Email: nguyenvantail 111@gmail.com; *: DPong tac gia chinh.
(Nhan bai ngay 11 thang 9 nam 2024)
) ) Tém tit )

_Bay hop chat da duoc %hﬁn 1ap tir cao chiét ethyl acetat 14 cé& khoi (drdisia gigantifolia Stapf.). Cau triic cua cac hop
chat dwoc xac dinh 13 acid benzoic (1), acid ferulic (2), acid vanillic (3), acid gallic (4), (35.5R,6R,7E,9S)-megastigm-7-en-
3,5,6,9-tetrol (5), acid hexahydroxydiphenic (6) va acid 5-(hydroxymethyl)furan-2-carboxylic (7) dua trén viéc phan tich pho
1D NMR, 2D NMR, MS va so sanh véi tai liéu tham khao. Trong d6, cac hop chat 5-7 lan dau tién dugc phan lap tir chi
Ardisia va hop chat 2, 3 lan dau dugc phan lap tir loai 4. gfgan?foa’ia.

Tir khéa: Ardisia gigantifolia Stapf., Megastigmen, Acid phenolic.
Summary
Chemical Constituents from the Ethyl Acetate Extract of Ardisia gigantifolia Stapf. Leaves
Seven compounds were isolated from the ethyl acetate extract of Ardisia gigantifolia Stapf. leaves. Their chemical
structures were elucidated as benzoic acid (1), ferulic acid (2), vanillic acid (3), gallic acid (4), (35.5R,6R,7E,9S)-megastigm-
7-ene-3,5,6,9-tetrol (5), hexahydroxydiphenic acid (6). 5-(hydroxymethyl)furan-2-carboxylic acid (7) on the basis of detailed
analysis of the 1D and 2D NMR, MS spectroscopic data in comparison with the literature values. This is the first time to

report the existence of compounds 5-7
gigantifolia.

m the genus Ardisia, and compounds 2-3 was isolated for the first time from A.

Keywords: Ardisia gigantifolia Stapf., Megastigmane, Phenolic acid.

1. Pit van dé

Cay khoi thude chi 4rdisia hay con goi la lai
son, co tén khoa hoc la Ardisia gigantifolia Stapf.,
thudc ho Pon nem (Myrsinaceae). O Viét Nam,
loai nay phan b6 ¢ Vinh Phtc, Son La, Bac
Giang, Ha N¢i (Ba Vi), Ha Nam, Ninh Binh,
Nghé An, Quang Tri, Thira Thién - Hué, Kon
Tum [1]. Cay khoi ¢o vung phan bo rong nhung
s0 lugng khong nhiéu do tai sinh tir hat kém, so
lvgng cay bd me it, thdi gian sinh trudng dai
Hién nay, cay khoi dang duge nghién ciru nhan
gidng sO lwong 1on tai vuron rung hodc vudn nha
tai tinh Quang Ngai va mot s6 viing khac dé dung
lam dugc liu chita bénh [2]. Trong y hoc c6
truyén cdy dugc str dung dé dicu tri bénh dau da
day, cai thién trigu chimng dau rat hong, viém
hong, thanh nhi¢t, giai doc, lam mat co thé.
Ngoai ra, cdy con duge dung dé dicu tri cac bénh
vé da va giam tinh trang di tng, n6i mé day, bénh
viém loét, ghé 16 ngoai da. L4 khéi con duoc
thém vao cac bai thuoc chira b¢nh thap khop [3].
Trén thé gioi da co nhiéu nghién ctru vé thanh
phin hoa hoc va hoat tinh sinh hgc cua loai 4.
gigantifolia Stapf. [4]. Cac két qua nghién ciru
cho thay loai 4. gigantifolia chira nhiéu l¢p chét
thi vi nhu cdc triterpenoid, polyphenol, steroid,
quinon, coumarin. Thanh phén hoa hoc chinh cua
ré loai 4. gigantifolia 13 cac saponin triterpenoid
[5], trong khi thanh phan héa hoc chinh cua la
loai A. gigantifolia lai la cac polyphenol [6].
Theo nghién ctru duge ly hién dai dich chiét
ethanol loai 4. gigantifolia co6 tac dung choéng
ung thu, chong viém va chong oxy hoéa [7]. O
Viét Nam, méi c6 nhém nghién ctru cua PGS. TS.
Phuong Thién Thuong cong bo két qua phan lap

duoc 5 hop chat (3 flavonol glycosid, 1 phenolic
va 1 glycoglycerolipid) [8]. Nghién ciru nay cung
cap thém thong tin vé thanh phan hoa hoc cla
cao chiét ethyl acetat tir 14 cdy khéi (4.
gigantifolia).

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén liéu

La khoi (4rdisia gigantifolia Stapf.) dugc thu
hai vao ngay 20 thang 11 nam 2023 tai xa Dai
Dinh, huyén Tam Dao, tinh Vinh Phic va duogc
ThS. Lai Viét Hung, ThS. Pang Minh Tu tai
Trung tdm Tai nguyén Duogc liéu - Vién Duge
liéu giam dinh tén khoa hoc. Mau tiéu ban VP-90
duoc luu gitr tai Trung tAm tai nguyén Duoc liéu
- Vién Duoc liéu. ) )

2.2. Dung méi, héa chdt, thiét bi

Cac dung moi sir dung la ethanol (EtOH),
methanol (MeOH), dicloromethan (DCM), ethyl
acetat (EA), aceton (A), n-hexan (H), nudc cat
(W). Pho 'H NMR va BC NMR duoc do trén
may Bruker AM600 FT-NMR va may Bruker
500 MHz voi TMS chat chuan néi. Sac ky cot
(CC) st dung silica gel (Merck), YMC RP-18
(30-50 pm, Fuji Silysia Chemical  Ltd.) va
Sephadex LH-20 (Sigma-Aldrich). Sac ky lop
mong (TLC) sur dung ban trang san silica gel 60
Fasq4 va RP-18 Foss. VEt chit duge phat hién bang
cach phun déu thuoc thir acid H>SO4 10% va ho
nong tir tir dén khi hién mau. |

2.3. Phirong phap chiét xuat va phan lap cac
hop chat ) .

La cay khoi sau khi sdy kho, nghién nho (2
kg) dugc chiét nong 3 1an trong 20 1 EtOH 70% &
70°C trong 3 h. Dung méi chiét dugc tép hop lai
roi quay cat loai dung moi dudi ap suat giam thu
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dugc cao EtOH. Cao EtOH duoc phan tan trong
nude nong (1 L) roi chiét phan bd véi n-hexan,

dicloromethan va ethyl acetat. Dich chiét n-hexan,

dicloromethan va ethyl acetat duoc co6 quay loai
dung moi thu dugce cac cao chiét n-hexan (8 g),
dicloromethan (38 g), ethyl acetat (EA, 30 g) va
1L dich nuée.

Cao EA (30 g) dugc phan lap bang sic ky cot
(CC) silica gel rha giai véi hé dung moi
DCM/MeOH (50/1, 30/1, 10/1, 1/1, 0/1, v/v) thu
duge cic phan doan E1-ES. Phin doan B2 (14 g)
duoc phan 14p bang CC silica gel v61 hé dung moi
rra giai DCM/MeOH (40/1, v/v) thu duge 3 phan
doan E2a-E2c. Tir E2b (60 mg) phén 1dp duoc hai
hop chat 2 (2,3 mg) va 3 (6,3 mg) bang CC pha déo
RP-18 rra giai voi hé dung moi aceton/nude (1/3,
v/v). Phan doan E4 (8,1 g) dugc két tinh lai trong hé
dung mé1 DCM/MeOH (10/1, v/v) thu dugc 1 (5,7
g). Phén doan E8 (0,5 g) dugc phén tach bang CC
silica gel vo1 hé dung méi rra giai DCM/MeOH
(10/1, v/v) thu dugc 4 phin doan E8a-E8d. Phan
doan ESa (0,12 g) dugc phan lap bang CC silica gel
v6i hé dung moi rira giai EA/MeOH (100/1, v/v)
thu dugc hop chit 5 (30 mg). Hop chat 4 (3 mg)
dugc phan 1ap tir E8d (30 mg) qua CC silica gel
vo1 dung moi rira giai ethyl acetat. Phan doan E6
(4 g) dugc phan tach bang CC silica gel voi hé
dung moi roa giai EtOAc/MeOH (100/0, 100/1,
v/v) thu dugc 5 phin doan E6a-E6e. Phan doan
E6a (1,04 g) dugc phﬁn lap bang CC silica gel voi
hé dung méi rira gidi DCM/EtOAc (1/20, v/v) thu
duoc hop chit 6 (3,5 mg). Phan doan E6d (145
mg) dugc phan ldp bang CC silica gel vo1 h¢ dung
moi rira giai DCM/EtOAc (1/3, v/v) thu dwoc hop
chat7 (6,5 mg).

Acid benzoic (1): Bt mau trang, 'H-NMR
(600 MHz, CD:OD) ¢ (ppm) 7,49 (2H,d,J =172
Hz, H-2, H-6); 7,36 (2H, dd, J= T2 7,8 Hz, H-
3, H-5); 7,30 (1H, m, H-4); *C-NMR (125 MHz,
CD:OD) ¢ (ppm) 178,6 (C-7); 141,7 (C-4); 127.9
(C-3,5); 129,3 (C-2,6); 129,1 (C-1).

Acid ferulic (2): Bot mau trang; ESI-MS: m/=
193,20 [M+H]"; '"H-NMR (500 MHz, CD;OD)
(ppm) 7,20 (1H, d, J = 2,0 Hz, H-2); 6,83 (1H, d,
J = 8,5 Hz, H-5); 7,07 (1H, dd, J = 8,5, 2,0 Hz,

H-6); 6,82 (1H, d, J = 16,0 Hz, H-7); 7,62 (1H, d,

J = 16,0 Hz, H-8); 3,91 (3H, s, 3-OCH:); *C-
NMR (125 MHz, CD;0D) xem Bang 1.

Acid vanilic q3): B4t mau trang; ESI-MS: m/z
167,20 [M-HJ; 'H-NMR (600 MHz, CDs0OD) ¢
(ppm) 7,57-7,58 (2H, m, H-2, H-6); 6,86 (1H, d,
J = 9,0 Hz, H-5); 3,91 (3H, s, 3-OCHs); BC-
NMR (150 MHz, CD;OD) xem Bang 1.

Acid gallic (4): Bot mau trang; ESI-MS: m/z
171,75 [M+H]", 'H-NMR (600 MHz, CD;0D) ¢
(ppm) 7,08 (2H, s, H-2, H-6); “C NMR (150
MHz, CDs0D) xem Bang 1.

(35,5R,6R,7E,95)-megastigm-7-en-3,5,6,9-tetrol
(5): Bot mau trang; ESI-MS: m/= 245,55 [M+H]",

[25%1 -2.45 (c 0.285, MeOH). '"H-NMR (600 MHz,
CDs;OD) é (ppm) 1,47 (1H, ddd, J = 1.8, 3.6, 13,0
Hz, H-2eq); 1,66 (1H, t, J = 12,0 Hz, H-2ax); 4,07
(1H, m, H-3); 1,80 (2H, s, H-4); 6,08 (1H, d, J =
15,6 Hz, H-7); 5,80 (1H, dd, J = 6,0, 15,6 Hz, H-8);
4,36 (1H, m, H-9); 1,29 (3H, d, J = 6,0 Hz, H-10);
1,24 (3H, s, H-11); 0,89 (3H, s, H-12); 1,13 (3H, s,
H-13); “C NMR (150 MHz, CD;OD) xem Bang 1.

Acid hexahydroxydiphenic (6): Bt mau
trang, 'H-NMR (600 MHz, CDs;OD) 4 (ppm)
7,10 (2H, s, H-6, -6"); BCNMR (125 MHz,
CD;OD) é (ppm) 170,4 (C-7, C-7"); 116,3 (C-6,
C-6"); 128.8 (C-5, C-5'); 139,6 (C-4, C-4"); 1464
(C-3,C-3"; 110,4 (C-2, C-2"); 122,0 (C-1, C-1").

5- (Hydroxymethyl) furan-2-carboxylic acid
(7): Bot mau trang; ESI-MS: m/z 143,40 [M+H]",
"H-NMR (600 MHz, CDsOD) J (ppm) 7,10 (1H,
d,J = 3,6 Hz, H-3); 647(1H d,J= 3_6Hz H-4),
4,59 (s, H-6); "C-NMR (125 MHz, CD;OD) §
(ppm) 57.5 (C-6); 159,1 (C-5); 110,3 (C-4);
116,7 (C- 3) 148,2 (C-2); 162,9 (C-1).

3. Két qui va ban luin

0
o Q Q 0.
1 . 0. 5 0, 5 " OH
T i g ] A L ToH .
‘ . | HO
HOY HO' L OH
1 2 3 4

Hinh 1. Ciu triic héa hoc cac hop chit tir 1-7

_Hop chat 1 dugc phan lap dudi dang bot mau
trang Phd 'H-NMR cua 1 cho thiy co tin hiéu
cua 5 proton vong benzen (6y 7,49 (2H, d, /=172
Hz, H-2 va H-6); 7,36 (2H, d, /= 7,2; 78Hz H-
3 va H-5) va tin hiéu cia H-4 & a7, 30 ppm. Phé
BC_NMR ctia 1 cho thiy tin hiéu ctia 7 carbon,
trong d6 c6 1 nhom COOH & & 178.6 va céac tin
hiu cua cac carbon vong thom & oc 141 75:129.3;
127,9 va 129,1 tuong Ung tai cac vi tri ol 4 C-2,
C-6, C-3, C-5 va C-1. Tir cac dir liéu pho H.
NMR va BC -NMR ctia 1 két hop so sanh véi tai
liéu [9], hop chét 1 duoc xac dinh la acid benzoic.

. Hop chat 2 duoc phan ldp dudi dang bot mau
trang. Pho ESI-MS cua 2 xuat hién pic ion gia
phan tir tai m/= 193,20 [M+H]". Ph6 'H-NMR chi
ra 2 co 1 vong benzen thé 1,34 (617,20 (1H, d, J
= 2,0 Hz, H-2); 6,83 (1H, d, J = 8,5 Hz, H-5);
7,07 (1H, dd, J = 2,0; 8,5 Hz, H-6)) va 2 proton
noi doi (ou 7,62 (1H, d, J = 16,0 Hz, H-8); 6,82
(1H, d, J= 16,0 Hz, H-7)) c06 cau hinh trans (J7s
= 16,0 Hz); ngoai ra, 2 con c¢6 1 nhom methoxy
tai 3,91 (3H, s, OCHj3). Pho *C-NMR cho thay 1
tin hiéu carbon cua nhom methoxy tai oc 56.5
(OCHs;); 1 carbon bac 4 (& 127.9 (C-1)), 2
carbon olefin mach nhanh (d¢c 111,7 (C-8); 147,0
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(C-7)) va 6 carbon vong benzen. Phd HMBC cho
thay tuong tac giira cac proton H-2 (u 7,20), H-6
(&g 7,07), H-5 (u 6,83) va proton cua nhom
methoxy (&4 3,91) vi carbon tai & 149,5 (C-3) .

Tir d6 xac dinh dwoc vi tri nhém methoxy tai C-3.
So sanh véi tai lidu tham khao [10] (Bang 1) cho
thay 2 1a acid ferulic. Hgp chat nay lan dau tién
duge phan lap tir loai 4. gigantifolia.

Bang 1. Dir liéu hé 13C -NMR ctia 2-5 va cic chét tham khao

2 4

G e a5 5 ‘oc

3 149.5 1495 1487 148.6 146.3 1463 652 65,1

4 150.6 150,6 152,7 1525 139.6 1395 45,6 45,5

5 116,6 116,6 115.8 115.8 146.3 146,3 77.8 N
6 124.1 1239 125.2 1252 1103 1103 78.9 78.8

7 146.7 147.0 170,1 1703 1704 1704 131,0 130.9

8 111.8 111,8 56.4 56,3 136,0 1359

9 171,0 171,1 69.5 69,4

10 56,6 56,6 24.1 24.0

11 275 275

12 26,2 26,1
13 271 4 271

“’Ec do trong CD;0D, 150 MHz, “£&: do trong CDsOD, 125 MHz, & cia acid ferulic [10] ”Sc cua acid vanilic [ll]
¢&c cna acid gallic [12]. 76 cna (35,5R,6R,7E,95)-megastigm-7-en-3,5,6,9-tetrol [13].

_Hop chat 3 duoc phan lap dudi dang bot mau
trang Ph6 ESI-MS 3 xuit hién pic ion gia phéan
tir tai m/z 167,20 [M-HJ~. Phé 'H-NMR chi ra 3
c6 1 vong benzen thé 1 3.4 (6u 7,57 7,57-7,58
(2H, m, H-2, H-6); 686(1H d,J= 80Hz H5)
1 nhom methoxy tai og 3.91 (3H S, OCH;) Pho
BC-NMR cho thiy tin hiéu cua 8 carbon [3 nhém
methin tai dc 113,9 (C-2); 115,8 (C-5); 125,2 (C-
6)]; 4 carbon tz_li o 123,1 (C-1); 148,7 (C-3);
152,7 (C-4); 170,1 (CO) va 1 nhom methoxy tai
Oc 56.,4. Vi tri ciia nhém methoxy duge xac dinh
théng qua cac twong tac HMBC gitta cac proton
H-2 (u17.57), H-5 (5u6,86) va proton cia nhom
methoxy (du3,91) voi carbon tai dc 148,7 (C-3).
Tir cac dir liéu phd cta hop chét 3 két hop so
sanh voi tai licu tham khdo [11] (Bang 1) hop
chét 3 dugc xac dinh la acid vanillic. Hgp chét
niy lan dau tién dugc phan lap tir loai A
gtgantifoha

Hop chat 4 dugc phan 1ap dudi dang bot mau
trang Pho 'H-NMR cua 4 cho thay tin hiéu cua 2
proton vong thom (g 7,08 (2H, s, H-2 va H-6)).
Phé BC-NMR cua 4 cho thdy tin hiéu cta 7
carbon, trong dé c6 1 nhém COOH ¢ o 1704 va
céc tin hi¢u cua cic carbon vong thom & éc
139,6; 110,3; 146,3 va 121,9 tuong tmg tai cac vi
tri C-4 C-2/C- 0, C-3/C-5 vi C-1. Tir cac dir liéu
ph6 "H-NMR vi PC-NMR cua 4 két hop so sanh
voi tai liéu [12] (Bang 1), hop chit 4 duoce xac
dinh 14 acid gallic.

Hop chit 5 duoc phan 13p dudi dang bot mau
tring. Pho 'H-NMR cuia 5 cho thdy tin hiéu cua 4
nhém methyl trong do c6 1 nhom methyl béc hai
dudi dang doublet tai 051,29 (3H, d, J = 6,0 Hz,
H-10), 3 nhém methyl gan véi cac nguyén tir
carbon khong lién két hydro tai dg 1,24 (s, H-11);

0,89 (s, H-12); 1,13 (s, H-13); 2 nhom methylen
tai on 1,47 (1H, ddd, J = 1,8; 3,6; 12,0 Hz; H-
2eq); 1,66 (1H, t, J = 12,0 Hz; H-2ax) va 1,80
(1H, m, H-4), 2 nhém oxymethin tai 84,07 (1H,
m, H-3); 4,46 (1H, m, H-9) va cac tin hi¢u lién
két d6i ¢ dang frans tai oy 6,08 (1H, d, J = 15,6
Hz, H-7); 5,80 (1H, dd, J = 6,0; 15,6 Hz, H-8).
Trén pho C-NMR cua 5 nhan thay tin hiu cla
13 nguyén tir carbon va dua trén phd 2 chiéu
HSQC co6 thé phan biét dugc cac tin hiéu carbon
nay gom 3 carbon khong lién két truc tiép véi
hydro, 4 nhom methin, 2 nhom methylen va 4
nhom methyl. Hai tin hiéu carbon olefin tai oc
131,0 (C-7) va 136,0 (C-8) cho thay sy c6 mat
cua 1 lién két doi. Ngoai ra trén ph0 con xuat
hién tin hi¢u cua 4 nhém methyl tai oc 24,1 (C-
10); 27,5 (C-11); 26,2 (C-12) va 27,1 (C-13). Pho
HMBC cho thay cac tuong tic HMBC tir H-7 (Ju
6,08) va H-8 (du 5,80) téi C-9 (dc 69,5)/C-6 (dc
78,9), tir H-2 (ou 1,47), H-4 (éu 1,80), H-12 (on
0,89) tdi C-6 (dc 78,9), tir H-11 (du 1,24), H-4 (Ju
1,80) t&i C-2 (c 46,4); H-13 (4u 1,13), H-2 (Ju
1,47) t6i C-4 (dc 45,0) cho phep quy két thém cac
glatrlghotalC2 C-4, C-6 va C-9. Tur cac dir
liéu phd cong huwong tir mot chiéu va hai chiéu
ctia 5 két hop so sanh vdi tai liéu tham khao [13]
(Bang 1), 5 duge xac dinh la dan xuit coa
megastigman,  (35.5R.0R,7E,95)-megastigm-7-
en-3,5,6,9-tetrol. Hop chat nay lan dau tién dugc
phan 1dp tir chi Ardisia.

Hop chéit 6 duoc phan lap dudi dang bot
mau trang. Phé 'H-NMR cua 6 cho thdy c6 tin
hi¢u cua 2 proton vong thom (5H 7,08 (2H, s,
H-6 va H-6"). Pho *C-NMR cua 6 ciing cho
thdy tin hiéu cua 7 carbon, trong d6 ¢6 2 nhém
COOH ¢ &¢c 170,4 va cac tin hiéu cua carbon &
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2 vong thom & oc 122,0; 110,4; 146.4; 139,6;
128,8; 116,3 tuong (g tai cac vi tri C-1/C-1',
C-2/C- 2', C-3/C-3', C-4/C-4', C-5/C-5' va C-
6/C-6". Tu' cac dir liéu pho TH-NMR va "’C-
NMR va két hop so sanh véi tai liéu tham khao
[14], hgp chit 6 dugc xdc dinh la acid
hexahydroxydiphenic. Hop chat nay lan dau
tién dugc phan lap tr chi Ardisia.

Hinh 2. Cac twong tic HMBC cua hgp chit 5

Hop chat 7 dugc phan lap dudi dang bot mau
tring. Phé 'D-NMR cho thiy 7 ¢4 | nhém
COOH tai éc 162,9 (C-1), 1 nhom methylen gan
voi nhom hydroxy tai ou 4,59 (2H, s, H-6); &
57,5 (C-6); 2 nhém methin &y 7,10 (1H, d, J =

voi hang s6J=73 .6 Hz goi y 7 co vong furfural.
Tu cac dit kién pho 'H-NMR, “C-NMR va két
hop so sanh voi tai liéu tham khao [15] xac dinh
7 la acid 5-(hydroxymethyl) furan-2-carboxylic.
Hop chit nay lan dau tién duge phan lap tir chi
Ardisia.

4. Két ludn

Tir cao chiét ethyl acetat cua la khoi
(Ard:sza gigantifolia Stapt.) da phan lap va xac
dinh céu triic 7 hop chit trong do6 ¢o 5 hop chét
phenolic (1-4, 6) cu thé 1a: acid benzoic (1),
acid ferulic (2), acid vanillic (3), acid gallic (4),
(38,5R,6R,7E,95)-megastigm-7-en-3,5,6,9-
tetrol (5), acid hexahydroxydiphenic (6), acid
5- (hydroxymethyl)furan -2- carboxyllc (7). Cau
truc cua cac hop chét dugc xac dinh ba.ng
phu’ong phap phd NMR két hop so sanh so0 liéu
pho véi tai ligu tham khao. Day la lan dau tién
hop chat 5-7 dugc phan lap tu chi Ardisia va
hop chét 2, 3 1an dau tién dugc phan lap tur loai
A. gigantifolia Stapf Két qua nghién clru da
gop phan cung cip thém théng tin vé thanh
phan hoa hoc loai 4. gigantifolia Stapf.

Loi cim on: Nghién ciru nay duwoc tai tro- boi de
dn khoa hoc va céng nghé cap tinh Vinh Phiic (md so:
05/DAKHVP/2022-2024).

3,6 Hz, H-3) va 6,47 (1H, d, J = 3,6 Hz, H-4)]
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