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Abstract: In this study, six phenolic compounds were isolated from the ethyl acetate of Cornus
officinalis, including: Gallic acid (1), dimethyl malate (2), 1,4-dimethyl ester 2-(2-formyl-1H-
pyrrol-1-yl)butanedioic acid (3), stageobester A (4), coroffester (5), and methyl caffeate (6). The
structure of the compounds was determined by such spectroscopic methods as MS, NMR and by
comparison with the published NMR data. This is the first time compounds 3-5 have been isolated
from this species.
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Tém tit: Sau hop chat phenolic da dugc phan lap tir cao ethyl acetat ciia qua Son thu du bao gom:
Acid gallic (1), dimethyl malat (2), acid 1,4-dimethyl ester 2-(2-formyl-1H-pyrrol-1-yl)butanedioic
3, stageobester A (4), coroffester (5) va methyl caffeat (6). Céu trac cuia cac hop chét duoc xac
dinh bang céac phuong phap ph6 MS, NMR va két hop so sanh vai tai liéu tham khao. Day 14 1an dau
tién cac hop chét 3-5 duoc phén 1ap tir loai nay.

Tw khoa: Cornus officinalis, acid gallic, dimethyl malat, acid 1,4-dimethyl ester 2-(2-formyl-1H-

pyrrol-1-yl) butanedioic, stageobester A, coroffester, methyl caffeat.

1. Mé dau

Son thu du hay Thu du cé tén khoa hoc la
Cornus officinalis Sieb. et Zucc., thudéc ho Thu
du - Cornaceae, 1a vi thuéc y hoc c6 truyén cua
Trung Qudc, c6 vi chua, hoi chat, tinh mat, co
tac dung bd gan than, cuong duong va ich tinh.
Qua cua loai nay duogc sir dung lam thudc chira
phong thap, té thap, dau lung moi gdi, U tai, than
suy, di tiéu nhiéu [1]. Trén thé gigi (chu yéu la
Trung Qudc) da c6 nhiéu cdng trinh nghién ciu
vé lodi ndy ¢ cac linh vuc héa hoc va dugc ly.
Cac nghién ctu chi ra sy ¢ mit ctia cac nhdm
flavonoid, tannin [2], iridoid [3], triterpen [4],
phenolic, acid hiru co [5], tinh dau [6],... v&i cac
tac dung tir cao chiét ciing nhu cac hop chat chat
tinh khiét phan 1ap tir loai nay nhu chdng ung thu
[7], chéng viém, giam dau [8], chdng oxy hoa
[9], bao vé gan, than, tdc dung trén tim mach
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[10], than kinh [11], tiéu duong [12].... Hién
nay, & Viét Nam chua phat hién dugc loai nay.
Tuy nhién, y hoc ¢c6 truyén cua Viét Nam da sir
dung rat nhiéu vi thubc nay trong cac bai thudc
bac [13]. Trong nghién ctiu nay, ching tdi trinh
bay két qua chiét xuat, phan lap va xac dinh cu
triic caa cac hop chat phenolic.

2. Poi twong va phwong phap nghién ciru
2.1. DBéi twong nghién ciru

Qua son thu du (Cornus officinalis, ho
Cornaceae) dugc mua tai tinh An Huy, Trung
Quéc vao thang 2 niam 2018 boi TS. Nghiém
Tién Chung - Trung tdm Trong va Ché bién cay
thuéc Ha Noi. Mau nghién ctu duge luu lai
Khoa Hoa Thuc vat - Vién Duoc liéu.
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2.2. Dung moi, hoa chat

Dung méi dung trong chiét xuat, phan lap
bao gom: Ethanol 96% (EtOH), methanol
(MeOH), n-hexan, ethyl acetat (EtOAC),
dichloromethan (DCM) va n-butanol (BuOH).
Pha tinh dung trong sic ky cot 1 silica gel pha
thuong (0,040 - 0,063 mm, Merck), pha dao RP-
Cis (30 - 50 pum, Fulisilisa Chemical Ltd) va
MCI gel (75 - 150 um). Ban méng trang sin DC-
Alufolien 60 Fzss (Merck, 0,25 mm) va ban
mong pha dao RP-18 Fiss (Merck, 0,25 mm).
Dung dich H2SO4 10% trong EtOH 96%.

2.3. Phuwong phap nghién cuu

2.3.1. Phuong phdp chiét xuat

Duoc liéu qua Son thu du duoc chiét bang
phuong phap chiét néng véi dung moi EtOH
96%. Tir cao tong EtOH 96% phan tan trong
nudc ndng va chiét long - 1ong lan luot bang céc
dung mdi hiru co co6 do phan cuc ting dan: n-
hexan, DCM, EtOAc va BuOH.

2.3.2. Phuong phap phan lap

Phan lap cac hop chat bang sic ky cot voi
chat hap phu 1a silica gel pha thuong, RP-Cis va
MCI gel. Theo ddi cac phan doan bang sic ky
I6p mong pha thudng va pha dao. Phat hién chat
bang dén tir ngoai hoic dung thudc thtr, ho néng
dé phat hién vét chat.

2.3.3. Phuong phdp xdc dinh cdu tric

Cau tric cua cac hop chat phan lap duoc xac
dinh duya trén céc tinh cht ly héa va cac dit liéu
phd bao gom phé khéi lwong (MS), phé cong
huong tir hat nhan (NMR) va két hop so sanh véi
tai liéu tham khao.

3. Két qua va ban luan
3.1. Chiét xudt va phan ldp

Qua Son thu du (5,0 kg) dugc chiét nong véi
EtOH 96% (3 lan x 10L x 3 h) ¢ 70°C. Loc loai
ba dugc liéu, gop cac dich chiét va cat thu hoi
dung méi dudi ap suat giam thu duoc 1,2 kg cao
t6ng EtOH 96%. Phan tan cao tong (1,0 kg) trong

nudc ndng va chiét long - long mdi dung méi 3
lan véi ti 16 1:1, 1an luot Vi cac dung moi co do
phan cuc tiang dan: n-hexan, DCM, EtOAc va
BUOH. Gop cac dich chiét phan doan va cat thu
hdi dung mdi dudi ap suat giam thu dugc 22,2 g
cao n-hexan, 42,2 g cao DCM, 75,2 g cao
EtOAc, 55,8 g cao BUOH va 704,0 g can nudc.

Cao EtOAc (70,0 g) dugc phan tach biang
sac ky cot silica gel, rira giai bang hé dung moi
DCM/MeOH (100—0%) thu dugc 8 phan doan
(LA-1H). Phan doan 1D (8,0 g) dugc phén tach
bang sic ky cot silica gel voi hé dung mdi ria
giai gradient DCM/MeOH (100—0%) thu dugc
12 phéan doan nho (2A-2M). Phan doan 2A (1,0
g) dugc phan lap bang sic ky cot pha dao véi hé
dung méi rira giai MeOH-H,O (11:9, v/v) thu
duoc 4 hop chét 2 (741,2 mg), 3 (3,9 mg), 4 (77,9
mg) va 5 (6,6 mg). Phan doan 2C (2,42 g) dugc
phan tach bang sic ky cot MCI gel v6i dung moi
rea giai MeOH-H,0 (1:1, v/v) thu duogc 9 phan
doan nho (3A-3I). Phan doan 3D (343,0 mg)
duoc phan lap bang sic ky cot silica gel RP-Cs,
rira giai bang hé MeOH-H,O (11:9, v/v) thu
duoc hop chat 6 (19,2 mg). Hop chat 1 (500,0
mg) thu duoc tir phan doan 1E (15,0 g) bang sic
ky cot silica gel voi hé dung mdi ria giai
DCM/MeOH (90— 0%).

3.2, Tinh chat vat Iy va da liéu pho cua céc hop
chat phén ldp dwoc tir phdn doan EtOAC

Hop chét 1: chat bot mau tring; 'H-NMR
(500 MHz, CD;0D) dy: 7,01 (2H, s, H-2, H-6);
BC-NMR (125 MHz, CD;0D) dc: 170,4 (C-7),
146,3 (C-3, C-5), 139,6 (C-4), 121,9 (C-1), 110,3
(C-2, C-6).

Hop chat 2: dang gdm mau vang; 'H-NMR
(500 MHz, CDCls) dy: 4,39 (1H, dd, J = 6,5; 4,5
Hz, H-2), 3,62 (3H, s, 4-OCHs), 3,54 (3H, s, 1-
OCHjy), 2,70 (1H, dd, J=16,0; 4,5 Hz, H-3), 2,62
(1H, dd, J = 16,0; 6,5 Hz, H-3): 3C-NMR (125
MHz, CDCls) éc: 173,5 (C-4), 170,9 (C-1), 67,0
(C-2), 383 (C-3), 52,4 (4-OCHs), 51,7 (1-
OCHa).

Hop chat 3: chat bot mau vang; 'H-NMR
(500 MHz, CD;OD) 6w 9,42 (1H, s, 2-CHO),
7,30 (1H, m, H-5), 7,13 (1H, dd, J = 4,0; 2,0 Hz,
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H-3), 6,31 (1H, dd, J = 4,0; 2,5 Hz, H-4), 5,92
(1H, m, H-2"), 3,71 (3H, s, 4-OCHs), 3,64 (3H,
s, 1'-OCH3), 3,40 (1H, dd, J = 17,0; 5,5 Hz, H-
3, 3,07 (1H, dd, J = 17,0; 9,0 Hz, H-3"); *C-
NMR (125 MHz, CD30D) dc: 181,0 (2-CHO),
172,1 (C-1), 170,9 (C-4"), 134,0 (C-5), 132,6
(C-2),127,8(C-3),111,1(C-4),59,0 (C-2",53,2
(4'-OCHs3), 52,4 (1'-OCHa), 37,8 (C-3); HR-
ESI-MS (negative): m/z 238,0758 [M-H]-.

Hop chat 4: chat bot mau vang; 'H-NMR
(500 MHz, CD30D) 6w: 7,32 (2H, s, H-2, H-6),
5,63 (1H, t, J = 6,0 Hz, H-2"), 3,89 (6H, s, 3,5-
OCHjs), 3,78 (3H, s, 1'-OCHs), 3,73 (3H, s, 4'-
OCHj3), 3,06 (2H, d, J = 6,0 Hz, H-3"); *C-NMR
(125 MHz, CDs0D) dc: 171,5 (C-17), 171,1 (C-
4"), 166,8 (C-7), 149,0 (C-3, C-5), 142,6 (C-4),
120,2 (C-1), 108,4 (C-2, C-6), 70,2 (C-2'), 56,8
(3,5-OCHgs), 53,1 (1'-OCHs), 52,6 (4'-OCHs),
36,9 (C-3).

Hop chit 5: dang gdm mau vang; HR-ESI-
MS: m/z 355,1050 [M-H].

Cau tric I: tH-NMR (500 MHz, CD30D) d4:
7,33 (2H, s, H-2, H-6), 5,64 (1H, t, J = 6,0 Hz,
H-2), 4,20 (2H, q, J = 7,0 Hz, 1’-OCH.CH),
3,90 (6H, s, 3,5-OCHa), 3,79 (3H, s, 4'-OCHj),
3,06 (2H, d, J = 6,0 Hz, H-3), 1,26 (3H, t, J =
7,0 Hz, 1'-OCH,CHs); BC-NMR (125 MHz,
CDs0D) d¢: 171,1(C-1"),171,0 (C-4"), 166,9 (C-
7), 149,1 (C-3, C-5), 142,9 (C-4), 129,4 (C-1),
1085 (C-2, C-6), 70,2 (C-2), 62,2 (1'-
OCHCHg), 56,8 (3,5-OCHs3), 53,1 (4-OCHs),
37,3 (C-3'), 14,5 (1’-OCH.CHg).

CAu trdc 11: 'H-NMR (500 MHz, CDs;OD)
Su: 7,33 (2H, s, H-2, H-6), 5,60 (1H, t, J = 6,0
Hz, H-2'), 4,26 (2H, g, J = 7,0 Hz, 4-OCH,CHy),
3,90 (6H, s, 3,5-OCH), 3,74 (3H, s, 1-OCHs),
3,05 (2H, d, J = 6,0 Hz, H-3"), 1,29 (3H, t, J =
7,0 Hz, 4-OCH,CH:); 3C-NMR (125 MHz,
CD40D) 6¢: 171,5 (C-1'), 170,6 (C-4'), 166,8 (C-
7), 149,1 (C-3, C-5), 142,9 (C-4), 129,6 (C-1),
1085 (C-2, C-6), 70,3 (C-2), 62,9 (4-
OCH.CHs), 56,8 (3,5-OCHs), 52,6 (1'-OCHs),
37,0 (C-3)), 14,4 (4-OCH,CHa).

Hop chét 6: chat bot mau vang nhat; 'H-
NMR (500 MHz, CD:OD) & 7,52 (1H, d, J =
16,0 Hz, H-7), 7,02 (1H, d, J = 2,0 Hz, H-2), 6,92

(1H, dd, J = 8,0; 2,0 Hz, H-6), 6,76 (1H, d, J =
8,0 Hz, H-5), 6,24 (1H, d, J = 16,0 Hz, H-8), 3,73
(3H, s, 9-OCHs); *C-NMR (125 MHz, CD;0D)
dc: 169,7 (C-9), 149,6 (C-4), 146,9 (C-7), 146,83
(C-3), 127,7 (C-1), 122,9 (C-6), 116,5 (C-5),
114.8 (C-8), 115,1 (C-2), 52,0 (9-OCHs).

3.3. Bién gidi cau trdc cua cac chdt da phdn
ldp duoc

Cau trdc hda hoc cua cac hop chat (1-6) duoc
xé4c dinh trén co sé phan tich céac dit liéu pho va
so sanh vai tai liéu tham khao (Hinh 1).

Hop chét 1 thu dugc dudi dang bot mau
trang. 2 tin hiéu singlet tai oy 7,01 (2H, s, H-2,
H-6) trén phd 'H-NMR va cac cap carbon tai dc
146,3 (C-3, C-5) va 110,3 (C-2, C-6) trén pho
3C-NMR goi ¥ su ¢ mit cua vong benzen dbi
xung trong cau trdc cua 1. Ngoai ra, trén pho 3C-
NMR con xuét hién tin hiéu caa cac carbon
khong lién két véi hydro tai dc 121,9 (C-1),
139,6 (C-4) va 1 carbon carboxyl tai oc 170,4 (C-
7). Tu nhitng dit liéu trén, két hop véi tai liéu
[14], cho phép két luan 1 1 acid gallic (Hinh 1).

Hop chat 2 dwoc phan lap dudi dang gém
mau vang. Phé H-NMR cua 2 xuit hién tin hiéu
cta 2 nhdm methoxy tai on 3,62 (3H, s, 4-OCHj5)
va 3,54 (3H, s, 1-OCHg); 1 proton hydroxyl tai
on 4,39 (1H, dd, J =6,5; 4,5 Hz, H-2) va 2 proton
methylen tai 64 2,70 (1H, dd, J = 16,0; 4,5 Hz,
H-3), 2,62 (1H, dd, J = 16,0; 6,5 Hz, H-3). Trén
phd BC-NMR cua 2 ciing xudt hién céc tin hiéu
carbon cua 2 nhom methoxy tai Jc 52,4 (4-
OCHj3) va 51,7 (1-OCHz3); 1 carbon hydroxyl tai
oc 67,0 (C-2), 1 carbon methylen tai éc 38,3 (C-
3) va 2 carbon carbonyl tai oc 173,5 (C-4) va
170,9 (C-1). Nhitng dix liéu phan tich trén két
hop so sanh tai liéu [15], c6 thé khang dinh 2 1a
dimethyl malat (Hinh 1).

Hop chit 3 ¢ dang bot mau vang. Ph tH-
NMR cua 3 xuét hién tin hiéu proton caa nhém
aldehyd tai on 9,42 (1H, s, 2-CHO), 3 proton
olefinic tai v 7,30 (1H, m, H-5), 7,13 (1H, dd, J
=4,0; 2,0 Hz, H-3), 6,31 (1H, dd, J=4,0; 2,5 Hz,
H-4) véi hang s6 J nho (2,0 - 4,0 Hz) goi y su ¢6
mat caa vong furfural. Ngoai ra, trén pho proton
con xuét hién cac tin hiéu caa nhém methoxy tai
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on 3,71 (3H, s, 4-OCHzs) va 3,64 (3H, s, 1'-
OCHj3), 1 nhém methin tai 645,92 (1H, m, H-2")
va 1 nhém methylen tai ox 3,40 (1H, dd, J =17,0;
5,5 Hz, H-3"), 3,07 (1H, dd, J = 17,0; 9,0 Hz, H-
3"). Trén phd C-NMR ciing xuat hién cac tin
hiéu caa carbon aldehyd tai dc 181,0 (2-CHO), 2
carbon carbonyl tai c 172,1 (C-1"), 170,9 (C-4"),
3 carbon olefin tai dc 134,0 (C-5), 127,8 (C-3),
111,1 (C-4), 1 carbon khéng lién két véi proton
tai oc 132,6 (C-2), 1 carbon methin tai Jc 59,0
(C-2"), 2 carbon methoxy tai dc 53,2 (4’-OCHs),
52,4 (1'-OCHs5) va 1 carbon methylen tai ¢ 37,8
(C-3"). Vi tri cia nhém methoxy dugc xac dinh
lan luot tai C-4' va C-1' dya trén cac twong tic
gitra proton oy 3,71 vai carbon oc 170,9 (C-4")
va proton Ju 3,64 véi carbon oc 172,1 (C-1') trén
pho HMBC. Ngoai ra, twong tac giita proton o
7,30 (1H, m, H-5) véi carbon d¢c 59,0 (C-2') trén
pho HMBC va su chuyén dich vé phia truong
cao cua C-2' (¢ 59,0) trong cau tric cua 3 so Voi
2 (¢ 67,0) cho thay vi tri gan cua vong fufural
tai C-2'. Cong thirc phén tir ctia 3 dugc xac dinh
la C11H12NOs (M = 238,0715) dua trén pic ion
gia phan tu tai m/z 238,0758 [M-H]" trén phd
HR-ESI-MS (negative). Tt nhitng phan tich trén
két hop vai tai liéu [16], 3 duoc xac dinh 1 1,4-
dimethyl ester  2-(2-formyl-1H-pyrrol-1-
yl)butanedioic acid (Hinh 1).

Hop chat 4 dugc phan lap dudi dang bot mau
vang. Phé H-NMR chi ra su ¢6 mit cuaa proton
aromatic tai on 7,32 (2H, s, H-2, H-6), 4 nhom
methoxy tai o 3,89 (6H, s, 3,5-OCHs), 3,78 (3H,
s, 1'-OCHs), 3,73 (3H, s, 4-OCHs), 1 nhém
methylen tai dn 3,06 (2H, d, 6,0 Hz, H-3") va 1
proton hydroxyl methin tai 6w 5,63 (1H,t,J=6,0
Hz, H-2"). Tin hiéu proton tai on 7,32 (2H, s, H-
2, H-6) va 3,89 (6H, s, 3,5-OCHs) goi y vong
benzen ¢ dang di ximg twong ty nhu 1. Phd 13C-
NMR va DEPT cho thiy su c6 mit caa 15 carbon
trong d6 co 7 carbon khong lién két véi proton
(4 aromatic va 3 carbonyl), 3 carbon methin (2
aromatic va 1 oxy hoa), 1 carbon methylen va 4
carbon methoxy. Vi tri caa cAc nhdm methoxy
duoc xac dinh lan luot tai C-3, C-5, C-4' va C-1’
thong qua tuong tac gitra proton véi carbon ou
3,89 — 0c 149,0 (C-3, C-5), 01 3,73 — 171,1 (C-
4")va 0n 3,78 — oc 171,5 (C-1"). Tuong tac gitra

nhdém benzoyl véi C-2' caa dimethyl 2-
hydroxysuccinat dugc khang dinh qua tuong tac
HMBC gitra H-2' (Jn 5,63) véi C-7 (dc 166,8).
Ph6 HR-ESI-MS cua 4 xuét hién pic ion gia phan
tu tai m/z 341,0888 [M-H] tuong (tng véi cong
thirc phén tir C1sH1709 (M = 341,0873). Céc dir
liu phan tich trén két hop véi tai liéu [17], 4
duogc xac dinh la stageobester A (Hinh 1).

Hop chat 5 duoc phan lap dudi dang gém
mau vang. Pho 1D-NMR cua 5 duge xac dinh 1a
mot hdn hop gom 2 cau trdc véi ti le 4 (1) - 3 (11).
So sanh dir liéu phd cua 5 va 4 cho thay c6 sy
gidng nhau vai cac tin hiéu cua vong benzen doi
xang thé 1,3,4,5 va 2 nhom methoxy (613,90, dc
56,8) thé tai vi tri 3 va 5 dwoc chiing minh qua
cac tuong tac gilra proton methoxy va céc carbon
tuong tng (1, 11: on 3,90 — oc 149,1). Ngoai ra,
trén phd cua 5 ciing cho thdy sy xuat hién dan
xuat cua acid 2-hydroxysuccinic véi 2 nhom
carbonyl (I: 6c 171,1, 171,0; II: 6¢ 171,5, 170,6),
1 nhém methylen (I: 6 3,086, dc 37,3; 1: o1 3,05,
oc 37,0) va 1 nhom hydroxyl methin (I: n 5,64,
oc 70,2; 11: 6n 5,60, oc 70,3). Tuy nhién khac vai
4,5 ¢6 sy xuit hién nhém CHzCH,O- (I: 1 4,20,
1,26, dc 62,2, 14,5; II: on 4,26, 1,29, éc 62,9,
14,4) thay vi nhém OCH3 nhu trong cau tric cia
4 véi cac vi tri duge hoan d6i cho nhau. Vi tri
cua nhém CH3CH,O- duogc xac dinh théng qua
twong tac HMBC gilra proton methylen cua
CH3CH,0- vai carbon carbonyl (I: 61 4,20 — dc
171,1, Il: 61 4,26 — d¢c 170,6). Vi tri cia nhdm -
OCHgs con lai dugc xac dinh dua trén su tuong
tac gitra proton methoxy va carbon carbonyl cua
acid 2-hydroxysuccinic (I: on 3,79 — dc 171,0;
II: 0w 3,74 — Jc 171,5). Ngoai ra, trén phd
HMBC ciing cho thiy sy twong tic ciia nhém
benzoyl tai C-2' trong cac cau trdc cua 5 (I: ow
5,64 — ¢ 166,9; II: 51 5,60 — Jc 166,8). Phd
HR-ESI-MS cua 5 xuat hién pic ion gia phan ti
tai m/z 355,1050 [M-H] tuong ung véi cong
thuc phén tr C16H1909 (M = 355,1029). Theo tra
ctru trén trang SciFinder, ca hai cu tric cua 5
déu mai, do do, 5 duge dat tén 1a coroffester
(Hinh 1).

Hop chit 6 thu duoc dudi dang bt mau vang
nhat. Phé *H-NMR xuét hién cac tin hiéu proton
aromatic tai on 7,02 (1H, d, J = 2,0 Hz, H-2),
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6,92 (1H, dd, J = 8,0; 2,0 Hz, H-6), 6,76 (1H, d,
J = 8,0 Hz, H-5) goi ¥ vong benzen thé 1,3,4.
Ngoai ra, trén phd proton con xuat hién céc tin
hiéu olefinic ¢ dang trans tai o 7,52 (1H, d, H-
7), 6,24 (1H, d, H-8) v&i hang sb tuong tac 16n
(J = 16,0 Hz) va 1 nhom methoxy tai dn 3,73
(3H, s, 9-OCHs). Phd *C-NMR va DEPT cho
thay su c6 mit ciia 10 carbon trong d6 c6 4C (1
aromeric (oc 127,7), 1 carbonyl (6c 169,7) va 2
oxy hoa (oc 149,6 va 146,8)), 5CH (Jc 146,9,
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122,9, 116,5, 114,8 va 115,1) va 1 OCHs (5c
52,0). So sanh dir liéu pho cua 6 va hop chat
methyl caffeat trong tai liéu [18] cho thy c6 sy
trung khop. Do @6, 6 dugc xac dinh la methyl
caffeat (Hinh 1).

Nhu vay, tir qua Son thu du da phan 1ap va
xéc dinh cau tric caa 6 hop chat, trong d6 1 hop
chat mai (5) va 2 hop chét (3 va 4) lan dau tién
tur loai Cornus officinalis.

+~0CH, H3CO:©* hoRz

OCH;

5 IR
IRy

= CH2CH3, R2 = CH3
= CHg, R2 = CH2CH3

0

7
HO.3
N\9N0cH,
8
HO

HiCOJ O
e o 1
4 /\
HO. 8 H3CO. 5
7 "OH Y o
HO™ 37 2 HO™ 3/
OCHj
1 4
OCHs
.
4 _OCH
[OJP) \_/3
4_OCH \
o0 e Vs
oH ©
3 4
2 3

6

Hinh 1. C4u trac va cic tuong tic HMBC chinh (—) ctia cac hop chét phan lap tir qua Son thu du (1-6).

4. Két luan

Tur cao ethyl acetat cta qua Son thu du da
phan lap duoc 6 hop chit trong d6 c6 1 hop chat
méi (5: coroffester), 2 hop chit lan dau tién phan
lap tr loai Cornus officinalis (3: acid 1,4-
dimethyl ester  2-(2-formyl-1H-pyrrol-1-
yl)butanedioic va 4: stageobester A) va 3 hop
chat cii trong loai (1: acid gallic, 2: dimethyl
malat va 6: methyl caffeat).

Loi cam on

Nghién ctru nay duoc tai tro boi dé tai khoa
hoc c6ng nghé chuyén sau “Chiét xuat, phan lap
va xéac dinh cau tric caa mot s6 hop chat tir qua
Son thu du (Cornus officinalis), ho Son thu
(Cornaceae)”.
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