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Thanh phan hoa hoc cua ciy Ca gai leo
(Solanum procumbens)

Nguyén Xuan Hai, Nguyén Trung Nhan, Nguyén Thi Thanh Mai

Tém tir—Solanum procumbens L. la mat loai cay
thudc thugce thudc he Ca (Solanaceae). O Viét Nam,
loai thuc vat nay dwoc goi tén la “Ca gai leo”, va né
dwoc trdng & Trung Quéc, Lao, Campuchia va Viét
Nam. Tur cao ethyl acetate caa than cay Ca gai leo
da dwgc phan lap dwgc mét hep chat anthraquinone
(1), bon hop chit polyphenol (2-5) va mat hop chit
indole (6). Bing cac phwong phap phéd nghiém hién
dai két hop véi so sanh tai ligu tham khao, cac hep
chit nay lan lwgt dwoe xac dinh 1a ziganein (1),
benzoic acid (2), salicylic acid (3), 4-
hydroxybenzaldehyde (4), vanillic acid (5) va indole-
3-carbaldehyde (6). Py la cac hop chat lAn diu tién
dwoc tim thiy trong chi Solanum.

Twr khoa—anthraquinone, polyphenol, indole, Ca
gai leo, he Ca

1 MO PAU

Céy Ca gai leo c6 tén khoa hoc Solanum

procumbens L. hay Solanum hainanense H.
thuoc ho Ca (Solanaceae). Pay la loai cdy bui
moc leo hay bo dai, thudng dugc phan b & Trung
Quéc, Lao, Campuchia va Viét Nam. O nudc ta,
cdy Ca gai leo dugc tim thiy & nhiéu noi nhu Son
La, Bic Giang, Khanh Hoa, Gia Lai, Binh Dinh,
An Giang... [1, 2] Trong dan gian, cidy Ca gai leo
duogc st dung nhu thude diéu tri bénh viém gan,
xo gan, dau lung, dau nhtrc khop [1, 2]. Bang cac
phuong phap sic ky va cac phuong phip phd
nghiém, nhiéu nha khoa hoc trén thé gioi da phan
lap duoc céc hop chit co trong cdy ca gai leo nhu
polyphenol, terpenoid, steroid va alkaloid [3, 4].
Bai bao nay cong bd vé viéc phan lap va xac dinh
cau trdc cua sau hop chét tir cAy Ca gai leo la
ziganein (1), benzoic acid (2), salicylic acid (3), 4-
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hydroxybenzaldehyde (4), vanillic acid (5) va
indole-3-carbaldehyde (6) (Hinh 1).

2 THUC NGHIEM

Miu cay Ca gai leo dugc lay tai tinh An Giang
vao thang 10 nam 2016 va dugc dinh danh boi
TS DPang Lé Anh Tuén, Khoa Sinh hoc, Truong
Pai hoc Khoa hoc Tu nhién, PHQG-HCM. Tu
4,0 kg mau ciy ca gai leo kho di xay nhé va duoc
chiét Soxhlet lan luot véi cac dung moi c6 do
phan cyuc ting dan thu dugc céc cao phdn doan
tuong trng n-hexane (31,9 g), cao EtOAc (56,3 g),
cao MeOH (115,2 g).

Tir cao EtOAc sic ky cot pha thuong nhiéu lan
két hop véi séc ky ban mong diéu ché véi nhiéu
hé dung moi c6 d6 phan cuc khac nhau da phan
lap dugc 6 hop chat tinh khiét. Phd cong hudng tir
hat nhan ciia cac hop chét nay duoc ghi trén may
Bruker 500 MHz v6i chit ndi chuin TMS.

3 KET QUA VA THAO LUAN

Hop chat 1 c6 dang b{t, mau vang, tan tdt trong
dung moi chloroform. Phé 'H-NMR cuia hop chat
1 cho thiy & ving tir truong thip xudt hién tin
hiéu cua 2 nhom hydroxyl kiém nbi [dn 12,03
(1H; s; 1-OH)] va [0 12,13 (1H; s; 5-OH)]; 5
proton thom [on 7,29 (1H; dd; J = 8,4 Hz; 1,2 Hz;
H-2)], [on 7,67 (1H; t; J = 8,1Hz, H-3)], [Jn 7,83
(1H; dd; J = 7,5 Hz; 1,2 Hz; H-4)], [0 7,11 (1H;
d; J =1,6 Hz; H-6)], [on 7,67 (1H; d; J = 1,6 Hz;
H-8)]. O ving tir truong cao xuat hién mot nhom
methyl [0n 2,47 (3H; s; H-11)] (Bang 1). Phé 13C-
NMR cho thdy hop chat 1 xuat hién tin hiéu cua
15 carbon. Trong d6, & ving tir truong thip xut
hién 2 carbon carbonyl cua nhom ketone [dc
182.0; C-9], [6c 192,0; C-10]; 2 carbon thom
mang nhom thé gin véi oxygen [dc 162,3; C-1],
[oc 162,8; C-5]; 5 carbon thom mang nhém thé
[oc 133,3; C-4a], [oc 113,8; C-5a], [dc 149,3; C-
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7], [6c 133,7; C-8a], [oc 115,9; C-9a]; 5 carbon
methine thom [dc 124,6; C-2], [dc 137,0; C-3], [oc
119,9; C-4], [dc 124,4; C-6], [oc 121,4; C-8]. O

ving tir truong cao xuét hién 1 carbon ctia nhom
methyl [dc 22,3; C-11] (Bang 1).

2COOHH H H oy
3COOH OHH H ’ N
4CHO H H OH ° 7N
5 COOH H OMe OH P
Hinh 1. CAu tric caa cac hop chit phén lap dugc tir ciy Ca gai leo
Bang 1. Dit liéu phd NMR cua hop chat 1 trong dung mdi CDCls
Vi tri Loai carbon on (J/HZ) dc
1 =C(OH)- 162,3
2 =CH- 729dd 84 &12) 1246
3 =CH 767dd (84&75) 1370 " HMBC
4 =CH- 7830d (7.5 &12) 1199 Hinh 2. Tuong quan HMBC ciia hop chét 1
4a =C< 133,3 i , ,
5 ~C(OH) 1628 Hop chat 2 c¢6 dang bot, ma‘u} trang, tan tot
5a < 1138 trong d}mg moi chrloroforrm. Pho H-NMR cua
5 —ch. 7114 (L6) 1244 hop chat 2 cho thay xuat hién tin hi€u cua 5
proton thom [on 8,12 (2H; dd; J = 8,2 Hz; 1,2 Hz;
! =C< 193 H.o va H-6)], [6n 7,62 (IH: t: J = 7,4 Hz; H-4),
8 =CH- 7.67d(16) 1214 15,4 7,48 (2H: dd; J = 8,2 Hz; 7,4 Hz; H-3 va H-5)]
8a =C< 133,7 cho biét hop chit 2 c6 mot vong benzene vai 1
9 >C=0 182,0 nhém thé (Bang 2). Phd ¥C-NMR cuia hop chét 2
9a =C< 1159 cho théy c6 su xudt hién tin hiéu cua 7 carbon.
10 >C=0 192,6 Trong d6 c6 hién tin hiéu cua 1 carbon carbonyl
11 -CHs 247s 22,3 cia nhom acid [oc 171,8; C-7]; 1 carbon thom
1-0H 12,035 mang nhom thé [dc 129,3; C-1]; 5 carbon methine
5-0H 12135 thom [dc 133,8; C-4], [dc 130,2; C-2 va C-6], [dc

Tur dit ligu phé 1D-NMR cho thay hop chat 1
c6 cau tric cia mot anthraquinone. Phan tich cac
dir liéu phd HSQC va HMBC cho thay trén khung
anthraquinone c6 2 nhém hydroxyl dugc gén tai
vi tri C-1 va C-5, 1 nhém methyl gin tai vj tri C-7
thong qua twong quan HMBC cua proton nhém
methyl nay véi C-7 (Hinh 2). So sénh dit liéu phd
cua hop chét 1 véi hop chét ziganein cho thét su
tuong hop [5, 6]. Vay hop chit 1 1a ziganein.

128,5; C-3 va C-5] (Bang 2). Tién hanh so sanh
dir liéu phd ciia hop chét 2 véi benzoic acid cho
thdy su tuong hop [7,8]. Vay hop chét 2 1 acid
benzoic.

Hop chit 3 ¢6 dang bot, mau tréng, tan tot
trong dung mdi chloroform. Phé H-NMR cua
hop chit 3 cho thdy xuit hién tin hiéu cua 4
proton thom [dn 7,02 (1H; dd; J = 8,4 Hz; 1,1 Hz;
H-3)], [0n 7,53 (1H; td; J = 8,4 Hz; 1,8 Hz; H-4)],
[on 6,94 (1H; td; J = 8,0 Hz; 1,1 Hz; H-5)], [on
7,93 (1H; dd; J = 8,0 Hz; 1,8 Hz; H-6)] twong Ging
vGi mot vong benzene mang 2 nhém thé & vi tri
ortho. Ngoai ra con cé sy xuét hién tin hiéu cua
mdt nhom hydroxyl gén voi vong benzene [dH
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10,39 (1H; s; 2-OH)] (Bang 2). Phd *C-NMR ciia
hop chét 3 cho tha‘iy 6 su xuét hién tin hiéu cua 7
carbon. Trong d6, & ving tir trudng thip c6 hién
tin hi¢u ctia 1 carbon carbonyl ctia nhém acid [dc
174,8; 1-COOH], 1 carbon thom mang nhém thé
gan véi oxygen [dc 162,2; C-2], 1 carbon thom
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mang nhém thé [6c 111,3; C-1] va 4 carbon
methine thom [dc 117,8; C-3], [dc 136,9; C-4], [dc
119,6; C-5], [dc 130,9; C-6] (Bang 2). Tién hanh
so sanh dit liéu phd cua hop chit 3 véi salicylic
acid cho thiy su tuong hop [9]. Vay hop chat 3 1a
salicylic acid.

Bang 2. Dir liéu phé NMR cua hop chét 2 va 3 trong dung moi CDCl,

Vi tri 2 3
: Su (IIHZ) ¢ o (I/Hz) dc

1 129,3 1113
2 8,12dd (8,2 & 1,2) 130,2 162,2
3 7,48 dd (8,2 & 7,4) 1285 7,02dd (8,4 & 1,1) 117,8
4 7,621(7,4) 1338 7,53d (8,4 & 1,8) 136,9
5 7,48dd (8,2 & 7,4) 128,5 6,94td (8,0 &1,1) 119,6
6 8,12 dd (8,2 & 1,2) 130,2 7,93 dd (8,0 & 1,8) 130,9
1-COOH 171,8 1748
2-OH 10,39 s

Hop chit 4 c6 dang bot, mau tréng, tan tot
trong dung moi acetone. Phé 'H-NMR cua hop
chét 4 cho thiy ¢ ving tir truong thap xudt hién
tin hiéu cua 4 proton thom [Jn 7,80 (2H; d; J=8,6
Hz; H-3 va H-5)], [on 7,01 (2H; d; J = 8,6 Hz; H-
2 va H-6). Ngoai ra con xuét hién tin hiéu proton
cta 1 nhom aldehyde [dn 9,85 (1H; s; H-7)] (3).
Phd ®C-NMR ciia hop chét 4 cho thdy c6 tin hiéu
cua 7 carbon. Trong dd, co tin hi€u ctia 1 carbon
carbonyl ctia nhom aldehyde [dc 191,0; 1-CHOY],
1 carbon thom mang nhom thé gén vé6i oxygen [dc
164,0; C-4], 1 carbon thom mang nhém thé [dc
129,8; C-1], 4 carbon methine thom [Jc 132,8; C-
2 va C-6], [oc 116.7; C-3 va C-5] (Bang 3). So
sanh dir liéu phd cua hop chét 4 v&i hop chit 4-
hydroxybenzaldehyde cho thay su turong hop [10].
Vay hop chét 4 1a 4-hydroxybenzaldehyde.

Hop chat 5 c6 dang bot, mau vang, tan tot
trong dung moi acetone. Pho 'H-NMR cua hop
chat 5 cho thdy ¢ ving tir truong thip xuit hién

tin hiéu cua 3 proton thom [dn 7,56 (1H; d; J=1,8
Hz; H-2)]; [6n 6,91 (1H; d; J = 8.2 Hz; H-5)], [on
7,59 (1H; dd; J = 8,2 Hz; 1,9 Hz; H-6)] cho biét
hop chat 5 c6 mdt vong benzene v6i 3 nhom thé &
vitri 1, 3 va 4. O ving tir trudng cao xudt hién tin
hiéu cong huang 3 proton cia nhom methoxyl [ox
3,90 (3H; s; 3-OCH3)] (Bang 3). Phd *C-NMR
cua hop chat 5 xuat hién tin hiéu caa 7 carbon.
Trong d6, & viing tir truong thap xuat hién tin hiéu
cua 1 carbon carbonyl cua nhém acid [dc 167,5;
1-COOH], 2 carbon thom mang nhom thé gan voi
oxygen [dc 152,1; C-3],[dc 148,2; C-4], 1 carbon
thom mang nhom thé [oc 124,9; C-1]; 3 carbon
methine thom [dc 113,7; C-2], [dc 115,6; C-5], [dc
123,1; C-6]. O ving truong cao con ¢ 1 tin hiéu
cua nhdm methoxyl [dc 56,5; C-7] (Bang 3). So
sanh dir liéu phd cua hop chat 5 v6i hop chat acid
vanillic cho thdy su tuong hop [11]. Vay hop chat
5 la acid vanillic.

Bang 3. Dir liéu phd NMR ciia hop chét 4 va 5 trong dung mdi CDsCOCD;

, 4 5
vitr on (/1) 5 on (IIH2) 5

1 1298 124.9
2 7.80d (8.,6) 1328 756d (1.8) 113.7
3 7,014 (86) 116,7 1521
4 164,0 1482
5 7,014 (86) 116.7 6.91d (8.2) 1156
6 7.80d (8.6) 1328 759 dd (8.2 & 1.8) 1231
1-COOH 1675
1-CHO 9,855 191,0
3-0CH;8 3,905 56,5
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Hop chit 6 c6 dang bot, mau trang, tan tot trong
dung méi methanol. Pho H-NMR ciia hop chit 6
cho théy xut hién tin hiéu cua 4 proton thom [Jn
8.15 (1H; d; J = 8,0 Hz; H-4)], [0n 7,23 (1H; t; J =
8,0 Hz; H-5)], [on 7,27 (1H; t; J = 8,0 Hz; H-6)],
[on 7,47 (1H; d; J = 8,0 Hz; H-7)] cho biét hop
chit 6 c6 mot vong benzene véi 2 nhom thé & vi tri
1 va 2. Ngoai ra, con co6 tin hiéu cua 1 proton
olefin [on 8,08 (1H; s; H-2); 1 nhém aldehyde [on
9,88 (1H; s; H-8)] (Bang 4). Phé 3C-NMR ciia
hop chit 6 cho thdy xuit hién tin hiéu cua 9
carbon. Trong d6, c¢6 1 carbon carbonyl cia nhém
aldehyde [¢ 187,4; C-8];1 carbon olefin tir cap [dc
118,4; C-3]; 1 carbon olefin methine gin véi
nitrogen [6c 139,6; C-2]; 2 carbon thom mang
nhém thé [oc 126,1; C-3a], [dc 138,4; C-7a]; 4
carbon methine thom [d¢ 122,3; C-4], [6c123,6; C-
5], [0c 125,0; C-6], [oc 113,1; C-7] (Bang 4).

Bing 4. Dit liéu phd NMR cia hop chét 6 trong
dung méi CD;0D

Vi tri Loai carbon on (J/HzZ) dc

2 =CH(NH-) 8,08s 139,6
3 =C< 118,4
3a =C< 126,1
4 =CH- 8,15d (8,0) 122,3
5 =CH- 7,231(8,0) 123,6
6 =CH- 7,271 (8,0) 125,0
7 =CH- 7,47d (8,0) 1131
7a =C< 138,4
8 —CH=0 9,885 1874

T dix liéu phé 1D-NMR cho thiy hop chét 6 c6
cau trdc caa mot alkaloid cua khung indole. Phan
tich cac dir liéu phd HSQC va HMBC cho thay
trén khung indole c¢6 1 nhom aldehyde gén tai vi tri
C-3 thong qua twong quan HMBC cua proton
nhém aldehyde nay véi C-3 va C-3a (Hinh 3). So
sanh dir liéu phd cua hop chit 6 vé6i hop chit
indole-3-carbaldehyde cho thdy c6 su twong hop
[12]. Vay hop chét 6 1 indole-3-carbaldehyde.

8
CHO
W

2

7a

2 |

7~ HMBC

Hinh 3. Tuong quan HMBC cta hop chét 6

4 KET LUAN

Bang ky thuat sic ky cot trén silica gel pha
thuong két hop véi sic ky ban mong diéu ché pha
thuong va pha dao véi cdc hé dung moi giai ly
khac nhau, di phan lap dugc sau hop chét tinh
khiét tir phan doan cao EtOAc cua cdy ca gai leo.
Trén co s¢ cua phd cong huong tir hat nhan két
hop véi so sanh tai liéu tham khao, cdu truc cua
cac hop chit nay duoc xac dinh la ziganein (1),
benzoic acid (2), salicylic acid (3), 4-
hydroxybenzaldehyde (4), vanillic acid (5) va
indole-3-carbaldehyde (6). Pay 1a cac hop chét lan
déu tién duogc tim thay trong chi Solanum.

Loi cdm on: Nhom tdc gia chdn thanh cam on So
Khoa hoc Cong nghé An Giang da tai tro cho nghién
curu nay thong qua md so de tai 373.2017.09.
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Chemical constituents isolated from the
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Abstract—Solanum procumbens L. is a medicinal
plant belonging to the Solanaceae family. In
Vietnam, it is known as "Ca gai leo", and it
cultivated in some tropical countries in China, Laos,
Cambodia, and Vietnam. From the stem of the ethyl
acetate extract of Solanum procumbens, we had
isolated one anthraquinone (1), four polyphenols

(2-5), and one indole (6). By spectroscopic methods
as well as comparing with data in the literature, their
chemical structures were elucidated as ziganein (1),
benzoic acid (2), salicylic acid (3), 4-
hydroxybenzaldehyde (4), vanillic acid (5), and
indole-3-carbaldehyde (6). These compounds were
isolated for the first time from the genus Solanum.

Keywords—anthraquinone, polyphenol, indole, Solanum procumbens, Solanaceae



