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Abstract: During the screening for biological active compounds from the medicinal plant, a
species of Euphorbia hirta L. collected from Dan Phuong-Hanoi was utilized for its phytochemical
study. From the n-butanol extract, eight compounds, including nonacosan-1-ol (1); p-sitosterol (2);
B-sitosterol glucoside (3); quercetin (4); nicotiflorin (5); rutin (6); afzelin (7) and quercitrin (8)
have been isolated. Their structures were determined by analysis of IR, MS and NMR (1D and 2D)
spectroscopy as well as by comparison with published data.
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Thanh phan hoa hoc ctia cay co Sita L4
To (Euphorbia Hirta L.) thu héi tai BPan Phuong, Ha Noi
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Tém tit: Trong qua trinh sang loc cac hop chat hoat tinh sinh hoc tir cdy thudc, loai co Sira La To
Euphorbia hirta L. thu hai tai Pan Phuong-Ha Noi dugc st dung lam ddi tugng nghién ciru hoa
thue vat. Tir chiét xudt n-butanol, tim hop chat, bao gdm nonacosan-1-ol (1); B-sitosterol (2):
p-sitosterol glucoside (3); quercetin (4); nicotiflorin (5); rutin (6); afzelin (7) va quercitrin (8) da
dugc phan 1ap. Cau triic ciia cac chit duge xac dinh bang phan tich quang phd IR, MS va NMR

(1D va 2D) ciing nhu so sanh véi dir liéu dd cong bo.

Tw khoa: Euphorbia hirta L., flavonoids, triterpene glycoside, sterol.

1. Mé dau

Co sira 14 to 6 tén khoa hoc 1a Euphorbia
hirta L., dugc phan bd chii yéu & mot sd nude
chau A nhu: An D9, Malaysia, Philippines,
Lao, Thai Lan, Trung Qubc va Viét Nam. O
Viét Nam, cdy moc hoang & hau hét cac tinh
phia nam [1, 2]. Theo kinh nghiém dan gian,
ciy co sita 14 to c6 tac dung chira cic bénh vé
duong tiéu hoa: tiéu chay, kiét ly, viém rudt,
nhiém khuan duong rudt [3, 4]; cic bénh vé
dudng ho hap: ho, hen, viém phé quan, khi phé
thiing; cac bénh duong niéu, sinh duc: bénh l1au
[5] viém than, viém bé than [6]. Nhiéu cong
trinh nghién ctru trén thé gidi gan day da chimg
minh c6 sta 14 to ¢6 cdc tac dung khang khuén,
khang nam [7, 8] chong di ung, chong viém, uc
ché mién dich, rc ché khdi u, chdng virus, tac
dung an than, giam dau, bio vé gan tac dung
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trén hé thong than va dang chu ¥ 1a tic dung ha
duong huyét, tac dung chong oxy hoa va phong
chbng ung thu va [9]. Thanh phan héa hoc cua
co sira 14 to duoc xac dinh gdm c6 polyphenol
(gallic acid, myricitrin, 3,4-di-O-galloylquilic
acid, 2,4,6-tri-O-galloyl-D-glucose, 1,2,3,4,6-
penta-O-galloyl-f-D-glucose); flavonoid
(euphorbianin,  leucocyanidol,  quercitrin,
quercitrol); tannin (cac ephorbin A, B, C, D va
E); cac hydrocarbon no mach dai (heptacosane,
n-nonacosane); triterpene va  phytosterol
(p-amyrin, 24-methylenecycloartanol va
p-sitosterol) [3, 7, 10]. Trong bai bao nay ching
t6i cong bd thanh phan hoa hoc cua cy co sita
I4 to thu hai tai Pan Phugng-Ha Noi.

2. Thwe nghiém

Sac ky 16p mong (SKLM): Ban méng nhom
trang sin silica gel 60GFzs4, d0 day 0,2 mm.
Phan 14p cac chét bang phuong phép sic ky cot
v6i chat hap phu 1a silica gel ¢ hat 0,040-0,063
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mm (Merck). Phd khdi ESI-MS dugc do trén
may Agilent 1100 cua hang Varian (Hoa Ky).
Pho cong huong tir hat nhan 'H, *C-NMR do
trén may Bruker Avance 500 MHz, chit noi
chuan 1a TMS cho 'H- va tin hiéu dung méi cho
3C-NMR. Ph hong ngoai (FTIR) do dudi dang
vién nén KBr trén may quang pho IMPACT410
cua hang Nicolet, Hoa Ky.

Cay co stra 14 to (toan cay) dugc thu hai tai
Pan Phuong-Ha Noi, thang 7 nam 2019. Mau
cay dugc luu giir tai phong Tong hop Hiru co,
Vién Ho6a hoc - Vién Han lam Khoa hoc va
Cong nghé Viét Nam. Mau dugce Th.S Nguyén
Thé Anh, Vién Hoéa hoc, Vién Han 1am Khoa
hoc va Coéng nghé Viét Nam dinh danh la
Euphorbia hirta L.

Mau kho (2,2 kg) duge xay nhé va ngam
chiét véi 8 lit etanol 90% & nhiét do 60 °C trong

4 gi0, loc qua phéu loc thu duoc 3 lit dich chiét.
B3 duwgc chiét thém 2 1an nita voi etanol
(2x6 lit). Thoi gian rat dich chiét 1a 4 gio/lan.
Céc dich chiét dugc gop lai. Dung moi chiét
dugc cat loai dudi ap sudt giam o nhiét do
50 °C, thu dugc 280 gam cao chiét EtOH. Cao
chiét nay dugc thém nudc, sau do chiét 1an luot
v6i n-hexan va n-butanol. Cac dich chiét dugc
cit loai dung méi cho dén khi kho, thu duoc
50 gam cao n-hexane, va 46 gam cao chiét
n-butanol. 46 gam cin chiét n-butanol dugc
tach bang sic ky cot silica gel Merck (c& hat
0,043-0,063 mm), rira giai gradient bang hé
dung méi CH,Cl,/MeOH véi ti 1€: 95:5, 90:10,
80:20 va 70:30, da phan lap dwoc 8 chat:
nonacosan-1-ol (1), g-sitosterol (2), p-sitosterol
glucoside (3), quercetin (4), nicotiflorin (5),
rutin (6), afzelin (7) quercitrin (8).

1

Nonacosan-1-ol

Quercetin

6: R = OH (Rutin)

5: R=H (Nicotiflorin)

2: R=H (B-sitosterol)
3: R =Glu (B-sitosterol-D-glucopyranoside)

7: R = H (Afzelin)
8: R = OH (Quercitrin)

Hinh 1. Cac chét phan 1ap tir 6 sita 14 to.
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Bang 1. Sé li¢u phd *H va *C-NMR cua chét 5, 6, 7 va 8
5 (Nicotiflorin) 6 (Rutin) 7 (Afzelin) 8 (Quercitrin)
VT (CDs0D) (CDs0D) (CDs0D) (CD30D)
Orppm (9, HZ) | Jc ppm Ot ppm (J, HZ) dcppm | Onppm(J, HZ) | Jdcppm | Srppm (I, HZ) | Jc ppm
2 159,3 159,2 159,3 159,2
3 1355 135,6 135,8 135,9
4 1793 179,3 179,5 179,3
5 162,8 162,9 163,1 163,2
6 | 6,21(d,J=2,0) | 999 6,22(d,J=2) 100,0 6,21 (s) 99,716,15(d, J=2,00| 99,7
7 165,9 166,1 166,2 166,0
8 | 639(d,J=15) | 949 6,40(d, J=15) 94,9 6,38 (s) 94,816,29(d,J=1,5)| 957
9 158,4 158,5 158,7 158,9
10 105,6 105,6 105,7 104,9
r 122,7 123,0 122,8 1227
2’| 8,11(d,J=9,0) [132/4 7,69(d, J=20) 117,6| 7,32(d; J=8,5) |117,0{7,76(d,J=8,5)|131,8
3] 691(d,J=9,0) |[116,1 145,7]| 6,92 (d,J=8,5) | 146,2 116,6
4 161,4 149,8 149,8 161,7
5] 691(d,J=9,0) |116,1 6,90 (d,J=85) 116,1]| 6,92 (d,J=8,5) |116,4|6,94(d,J=8,5)|116,6
6| 8.11(d1=90) |132.4]7.64 4, 1=85,20)| 1286 7.32(¢;=88) |1280| "° 0178 1310
1] 513(d,J=6,5) [104,9 512(d,J=75) 107,5 5,37 (s) 103,7 5,38 (s) 103,6
27| 3,49-3,41 (m) 75,7 3,52-3,40 (m) 75,6 4,23(d;J=15) | 72,0{4,24(d;J=15)| 72,0
3| 349-341(m) | 781) 352340(m) | 782| 377 (dgd;o‘)] =95 | 722 374372(m) | 722
4’| 3,31-3,29 (m) 71,4 3,31-3,28 (m) 72,2| 3,45-3,42(m) 73,3] 3,36-3,35(m) | 731
57 3,38-3,36 (m) 77,1 3,52-3,40 (m) 77,3  3,33-3,32(m) 71,8] 3,33-3,32(m) | 71,8
3,83 |(_‘|’_*6‘3,z)10'5; 3,83 (d, J = 105:
6"’ 3.49-3,41 (m, H- 68,5 H-6"’a) 68,5 0,95(d;J=6,5) | 17,6/1,02(d; J=6,5)| 17,5
' 6’”b) ! 3,52'3,40 (m, H'6”b)

> 4,54 (llH) s, H- 102,4 4,54 (s) 102,5 - -

2>’ 3,67-3,60 (m) 72,0 3,67-3,63 (m) 71,5 - -

3’| 3,56-3,53 (m) 72,213,56 (dd,J=95;3,0)] 72,1 - -

4| 3,33-3,32 (m) 73,9 3,34-3,33 (m) 73,9 - -

5’1 3,49-3,41 (m) 69,7 3,52-3,40 (m) 69,8 - -

6’ 1,15(d,J=6,5 | 179 1,15(d,J = 6)5) 17,8 - -

Chét 1: Nonacosan-1-ol

H-29); 0,82 (3H, d, J

= 7,0 Hz, CHs-27);

Phé *H-NMR (CDCls, 500 MHz) & (ppm):
3,64 (2H, t, J = 6,5 Hz, CH.), 1,56 (4H, m, 2 x
CHy), 1,25 (50H, brs, 25 x CH,), 0,88 (3H, t,
J = 7,0 Hz, Me-29); 3C-NMR: 6 63,13 (C-1),
32,9 (CHz), 31,9 (CH2), 29,71 (20 x CHoy),
29,63 (CHy), 29,45 (CHy), 29,37 (CHy), 25.75
(CHy), 22,70 (CHy), 14,11 (CHs); EI-MS m/z:
424 [M+H]* (C29Hs00).

Chét 2: p-sitosterol

Ph6 'H-NMR (CDCls, 500 MHz) & (ppm):
0,68 (3H, s, H-18); 0,81(3H, t, J = 7,5 Hz,

0,83 (3H, d, J = 7,0 Hz, CH3-26); 1,01 (3H, s,
CHs-19); 3,52 (1H, m, H-3a); 5,35 (1H, J = 5,0
Hz, H-6).

Chat 3: p-sitosterol glucoside

Phé 'H-NMR (DMSO-ds, 500 MHz)
o (ppm): 0,66 (3H, s, H-18 ); 0,81 (3H, d,
J = 6,9 Hz, H-27); 0,82 (3H, d, J = 6,9 Hz,
H-26); 0,91 (3H, d, J = 6,5 Hz, H-21); 1,00
(3H, d, J = 6,7 Hz, H-21); 1,23 (3H, s, H-19);
1,37-1,42 (m, 5H); 1,42-1,49 (m, 4H);
1,60-1,49 (m, 1H); 1,90-1,97 (3H); 2,11-2,17
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(1H, m); 2,34-2,39 (1H, m), 2,87-2,90 (1H, m),
3,05-3,09 (2H, m); 3,11-3,14 (2H, m);
3,37-3,48 (2H, m); 3,65 (1H, dd, J = 5,5; 10,0
Hz); 4,22 (1H, d, J = 7,8 Hz, H-17); 5,32 (1H,
brs, H-6). *C-NMR (CDCls, 125 MHz) ¢
(ppm): 11,5; 11,6; 18,5; 18,9; 19,1; 19,6; 20,4;
22,6; 23,7; 25,4; 27,7; 28,6; 31,4; 31,3; 33,2;
35,3; 36,1; 36,8; 38,2; 41,8; 45,0; 49,5; 55,4;
56,2; 61,0; 70,2; 73,5; 76,6; 76,8; 76,9; 100,6;
121,2; 140,5; EI-MS m/z: 576 [M+H]*
(Cs5HeoO).

Chat 4: Quercetin

Pho khbi ESI-MS ion duong m/z 395
(100, [M+1-H,OJ*). Phé 'H-NMR (CD:OD,
500 MHz) ¢ (ppm), J (Hz): 6,19 (1H, s, H-6);
6,40 (1H, s, H-8); 6,9 (H, d, J = 8,5 Hz, H-5");
775 (H, dd, J = 85; 2,0 Hz, H-6");
BC-NMR(CDsCD, 125 MHz) & (ppm): 148,0
(C-2); 137,2 (C-3); 177,3 (C-4); 162.5 (C-5);
99,2 (C-6); 1655 (C-7); 94,4 (C-8); 158,2
(C-9); 104,5 (C-10); 124,1 (C-17); 115,9 (C-2*);
146,2 (C-37); 148.,8 (C-4"); 116,2 (C-5°); 121,5
(C-6").

Chét 5: Nicotiflorin

Bot mau vang; IR (KBr) vmax (cm™): 3339;
2929; 1655; 1554; 1361; 1058; UV (MeOH),
Amax (Nnm): 212,1; 265,8; 349,0 nm; (+) ESI-MS
m/z: 617.1 [M+Na]*; (-) ESI-MS m/z: 593,1
[M-H]; Dir liéu pho 'H va 3C NMR trinh bay
trong Bang 1.

Chat 6: Rutin

Chat bot mau vang; IR (KBr) vmax (cm™):
3392; 1614; 1518; 1455; 1244; 1007; UV
(MeOH) Amax (nm): 206,9; 257,3; 358,0; (+)
ESI-MS m/z: 611,0 [M+H]"; (-) ESI-MS m/z:
609,1 [M-H]; Dit liéu phd *H va 1*C NMR trinh
bay trong bang 1.

Chat 7: Afzelin

Chit bot mau vang; IR (KBr) vimax (cm):
3379; 3100; 2920; 1646; 1562; 1459; 1074; UV
(MeOH) Amax (nm): 206,9; 265,4; 316,6; (+)
ESI-MS m/z: 432,8 [M+H]"; ESI-MS m/z:
431,0 [M-H]; Dix liéu phd 'H va C NMR trinh
bay trong Bang 1.

Chét 8: Quercitrin

Thu duoc dudi dang bot mau vang; Pho IR
(KBr) vmax (cm): 3416, 3254, 2974, 1656,

1558, 1472, 1054; UV (MeOH), Ama (nm):
206,8 nm); (+) ESI-MS m/z: 471,0 [M+Na]*; (-)
ESI-MS m/z: 447,0 [M-H]"; Dit liéu ph6 H va
13C NMR trinh bay trong Bang 1.

3. Két qua va thao luin
3.1. Chdt 1: Nonacosan-1-ol

Chat 1 thu dugc dudi dang bot vo dinh
hinh. Trén phé 'H-NMR cua chit 1 chi xuat
hién tin hi€u ctia cac proton mach béo no, trong
d6 c6 moét nhom methyl dau mach tai &4 0,88
(3H, t, J = 6,5 Hz) va ctia 27 nhém methylene
trong khoang ow 1,58-1,26 (ppm), cung voi
nhém oxymethylene tai on 4,02 (2H,t, J = 7,0
Hz Hz). Pho ®C-NMR va pho DEPT xac dinh
29 tin hiéu nguyén tir carbon, bao gdm cac tin
hiéu cta methyl carbon tai dc 14,11 (CHs), 27
tin hi€u cia nhom methylene va 1
oxymethylene tai dc 63,13 (CH,OH). Pho khdi
ESI-MS cho pic ion gia phan tir tai m/z 425,4
[M+H]*. Két hop v6i cac dir liu phd NMR,
hop chit 1 phu hop voi cong thirc phan tir
Ca9HeoO. Tiur cac dir liéu phé thu dugc va so
sanh v6i tai liéu tham khao [11], chat 1 duoc
xac dinh la nonacosan-1-ol.

3.2. Chat 2: p-sitosterol

Chét 2 dwoc x4c dinh 1a f-sitosterol qua so
sanh 0 ligu pho 'H-NMR va ®C-NMR ctia
chiing véi so li€u trong tai liéu [12].

3.3. Chat 3: p-sitosterol glucoside

Chat 3 dugc xac dinh 1a p-sitosterol
glucoside qua so sanh s6 liéu pho H-NMR
va BC-NMR cua chung véi sd liéu trong tai
lidu [12].

3.4. Chat 4: Quercetin

Hop chét 4 thu dugc duéi dang tinh thé
hinh kim, mau vang. Phd IR do duéi dang vién
nén KBr cho cac dinh hép thu manh, dic trung
& v (cm?) 3450 (OH) va 1662 cm™ (C=0), cho
thdy sy co6 mat cua nhom hydroxy va nhém
carbonyl lién hop trong phan tir. Phé *H-NMR &
phia truong thap co tin higu cia 5 proton thom,
bao gém cap doublet & o1 6,19 va 6,40 co héng
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$b tuong tac J = 2,0 Hz, cho thiy vong A thom
€6 2 proton & vi tri meta v&i nhau. Tin hiéu & o4
6,90 (d, J = 8,5 Hz, H-5") véi hang s6 twong tac
cua hai proton ¢ vi tri ortho la H-5" va H-6’
(3 = 8,5 Hz), & & 7,75 (d, H-2") v6i hang sd
tuong tac cua hai proton & vi tri meta la H-2” va
H-6’J = 2,0 Hz) va tin hi¢u & o4 7,65 (dd, H-6")
v6i cac hang sé tuong tac J = 2,0 va 8,5 Hz
(Inzme= 2Hz VA Juems= 8,5 Hz) cho thay vong
B ¢6 nhom thé & C-3’ va C-4’. Ph6 *C-NMR,
DEPT135, DEPT90 cho biét hop chat 4 ¢ 15
carbon, trong d6 c6 5 nhém methine khdng no
va 10 carbon bic 4. Pic carbon biac 4 cb
oc = 177,3 ppm, dac trung cho nhom C=0 trong
vong chira ndi d6i lién hop, 9 pic carbon bac 4
con lai ¢6 J trong khoang tir 100 dén 164 ppm
phu hop véi khung carbon cua flavonol. Tir sb
lisu phd IR, MS, 'H-NMR,*C-NMR, DEPT
135, DEPT 90 va so sanh véi sb liéu phd cua
quercetin da cong bd [7], hop chat 4 duoc xéac
dinh la quercetin.

3.5. Chat 5: Nicotiflorin

Hop chit 5 dugc phan lap dudi dang bot
mau vang. Phé khbi ESI-MS cho pic ion tai m/z
617,1 [M+Na]* va m/z 593,1 [M-H]. Ph6 'H
NMR cho céc tin hi€u proton ctia hai vong
thom tai on 8,11 (2H; d; J = 9,0 Hz; H-2’ va
H-6’); 6,91 (2H; d; J = 9,0 Hz; H-3* va H-5")
dic trung cho mot vong thom c6 nhom thé & vi
tri 1,4 va vong thir 2 c6 hai proton ¢ vi tri meta
véi nhau tai &4 6,39 (1H; d; J = 1,5 Hz; H-8);
6,21 (1H; d; J = 2,0 Hz; H-6). Ngoai ra trén phd
IH- NMR con cho théy tin hiéu dic trung cia
mdt disaccharide gdbm mot phan tir S-D-glucose
va mot phan tr a-L-rhamnose véi hai tin hiéu
proton anomer tai on 5,13 (1H; d; J = 6,5 Hz;
H-1"") va 4,54 (1H; s; H-1"""). Tin hiéu proton
nhom methyl (H-6’’) cua duong rhamnose
xudt hién tai & 1,15 (3H; d; J = 6,5 Hz;
H-6’""). Phé ¥C-NMR cho cac tin hiéu dic
trung cua mot flavonoid glycoside v&i phan
aglycone gébm 15 nguyén tir carbon & phia
truong thip (S 94-180 ppm) bao gdm 9
carbon béc 4 trong d6 c¢6 1 nhom carbonyl & oc
179,31 ppm va 6 carbon béc 4 lién két voi oxy
0 oc 159,3 (C-2), 135,5 (C-3), 162,8 (C-5),

1659 (C-7), 158,44 (C-9), 1614 (C-4°);
2 carbon bac 4 ¢ & 122,7 (C-17) va & oc 105,6
(C-10). 6 carbon methine thom & o&c 99,9
(C-6), 94,9 (C-8), 132,4 (C-2’; C-6"), 116,1
(C-3°, C-5’). Cac tin hiéu con lai la cua hai
phan tir duong véi 12 carbon bao gdém
1 carbon methyl tai &c 17,9; 2 carbon anomer
0 o 104,9 (C-17) va 102,4 (C-1"); 1 carbon
oxymethylene tai & 68,5 (C-6”) va 8 carbon
oxymethine tai &c 75,7 (C-2”), 78,1 (C-37),
71,4 (C-47), 77,1 (C-57), 72,0 (C-2"), 72,2
(C-37), 73,9 (C-4), 69,7 (C-5"’). So sanh dir
liéu phd 1H va 13C-NMR cia phin aglycone
v6i dir liéu phd hop chat kaempferol cho thiy
c6 sy twong dong. Do d6, phan aglycone c6 thé
khang dinh 1a khung kaempferol. Ngoai ra,
trén phd HMBC cho thiytuong tic xa giira
proton anomer cua glucose H-1"" (dn 5,13) voi
C-3 (dc 135,5), chung to duong glucose dugc
nbi véi phan aglycone tai vi tri C-3. Ngoai ra
trén phé HMBC con cho thdy twong tac cia
proton H-6"" (dn 3,83) va C-1""" (Jc 102,4)
chimg t6 dudng glucose duoc lién két voi
duong rhamnose qua C-6"— C-1°"". Phd
HMBC ciing cho tuong tac gitta H-2°, 6’
(ou 8,11)/C-2 (éc 159,3) chimg t0 vong C
duoc nodi véi vong B ¢ vi tri C-2 (hlnh 3.3).
Két hop cac dir liéu phd khdi, phd NMR, su
trung khop voi tai liéu tham khao [13] cho
phép khing dinh chit 5 1a kaempferol-3-O-4-
rutinoside (nicotiflorin).

3.6. Chat 6: Rutin

Phan 1ap dudi dang bot mau vang. Phé HR
ESI-MS cua chit 6 cho cac pic ion tai m/z
633,1297 [M+Na]* va 609,1492 [M-H], tuong
ung voi cong thure phan tir la Co7H30016. Tuwong
tir hop chit 5, phd 'H-NMR cua chit 6 cho céc
tin hi€u proton cua hai vong thom, trong do
vong B cho cac tin cua céc proton hé spin
AA’BB’ tai on 7,69 (1H; d; J = 2,0 Hz; H-2);
7,64 (dd, J = 8,5, 2,0 Hz H-6") va 6,90 (1H; d;
J =85 Hz; H-5) goi ¥ cac nhom thé & cac vi
tri 1°, 3°, 4’. Vong A cho cac tin hi€u cua 2
proton ¢ vi tri meta vdi nhau tai o4 6,22 (1H; d;
J=2Hz; H-2) va 6,40 (1H; d; J = 1,5 Hz; H-8).
Dit liéu phd 1H NMR nay goi y khung chat
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quercetin ctia phan aglycone. Ngoai ra trén pho
'H-NMR ciia chit 6 con cho thay tin hiéu dic
trung cia mot disaccharide gdm mot phén tir
S-D-glucose va mot phan tir a-L-rhamnose
tuong ty nhu phan duong cia 5. Hai proton
anomer cho cac tin hiéu tai on 5,12 (1H; d;
J=75Hz; H-1) va 4,54 (1H; s; H-1"""). Tin
hi€éu proton nhom methyl (H-6’"") cua dudng
rhamnose tai o4 1,15 (3H; d; J = 6,5 Hz;
H-6""). Pho ®*C-NMR cuia chat 6 ciing cho cac
tin hiéu dic trung ciia mot flavonoid glycoside
v6i phan aglycone gébm 15 nguyén tir carbon
bao gébm 10 carbon bac 4 trong d6 ¢6 1 nhom
carbonyl & &c 179,3 va 7 carbon bac 4 lién két
voi oxy 0 & 159,2 (C-2), 135,6 (C-3), 162,9
(C-5), 166,1 (C-7), 158,5 (C-9), 145,7 (C-3),
149,8 (C-4); 2 carbon bac 4 & 8¢ 123,0 (C-17)
va & ¢c 105,6 (C-10). 5 carbon methine thom &
oc 100,0 (C-6), 94,9 (C-8), 117,6 (C-2°), 116,1
(C-5") va 123,6 (C-6"). Tuong tu phan dudong
ciia chit 5 chat 6 cho cac tin hiéu cta phan
dudng gdbm hai phan tir duong véi 12 carbon
bao gdm 1 carbon methyl tai & 17,8 (C-6");
2 carbon anomer tai & 107,5 (C-17) va 102,5
(C-1"’); 1 carbon oxymethylene tai o&c 68,5
(C-6”) va 8 carbon oxymethine &c 75,6 (C-27),
78,2 (C-37), 72,1 (C-4”), 77,3 (C-57), 71,3
(C-27), 72,2 (C-3), 73,9 (C-47), 69,8
(C-5""). Trén phé HMBC cho tuong tic xa giira
proton anomer cua glucose H-1"" (&n 5,12) voi
C-3 (dc 135 ,62) chimg t6 duong glucose dugc
nbi v6éi phan aglycone tai vi tri C-3 cua
quercetin. Ngoai ra trén phd HMBC con cho
thdy tuong tac ciia proton H-6"> (8u 3,83) véi
C-1" (6c 102,5) ching to duong glucose duoc
lién két véi duong rhamnose qua C-6"— C-1""".
Tir cac dir lidu phd so sanh voi tai liéu tham
khao [14] cho phép két luan chat 6 13 rutin.

3.7. Chat 7: Afzelin

Chat 7 dwoc phan lap dudi dang bot mau
vang. Phd ESI-MS ciia chat 7 cho cac pic ion
tai m/z 432,8 [M+H]* va 431,0 [M-H]. Trén
phd 'H NMR ciia chit 7 xuét hién 2 ving tin
hiéu, bao gdom ciia h¢ vong thom kaempferol va
ving dudng. Phd 3C NMR cua chit 7 cho tin
hiéu ctia 21 nguyén tir carbon trong do co6 chira

15 tin hiéu carbon cuia khung chat kaempferol
va 6 tin hi€u carbon ciia nhom dudng. Tin hi¢u
proton doublet & 0,95 (d; J = 6,5 Hz) va tin hiéu
carbon ¢ dc 17,6 (CHs) cho phép xac dinh phém
glycone la rhamnose. So sanh voi dir ligu pho
chat 5, hop chit 7 cho thiy sy twong ddng vé
cac tin hiéu. Tuy nhién, sy khac nhau rd rang la
chat 7 chi ¢c6 mot nhom duong rhamnose lién
két v6i phan aglycone tai vi tri C-3. Diéu nay
dugce ching minh trén phé HMBC qua tuong
téc cua proton anomer cua dudng rhamnose
H-1"" (61 5,38)/C-3 (&c 135,95). Tur céc dit licu
phé NMR va MS, hop chét 7 tuong Gmg voi
cong thirc phan tir C21H20010. Két hop cac dir
liu pho (Bang 1) va so sanh vdi tai liéu tham
khao [15] cho phép xac dinh chat 7 1 afzelin.

3.8. Chat 8: Quercitrin

Chét 8 duoc phan 1ap dudi dang bot mau
vang. Pho ESI-MS ciia chat 8 cho céc tin hi¢u
tai m/z 471,0 [M+Na]* va 447,0 [M-H]". Pho 'H
va ®C NMR chit 8 xdc dinh tin hiéu cia 21
nguyén tir carbon va c6 chira khung chat
quercetin twong tw nhu chat 6. Tuy nhién phan
glycone ctia 8 chi chta 1 nhom duong
rhamnose, lién két v6i khung quercetin tai vi tri
C-3. Két hop cic dir liéu phd NMR (COSY,
HSQC, HMBC) va MS chat 8 twong {mg véi
cong thirc phan tir C21H20011. So sanh véi tai
lidu tham khao [16] cho phép xéac dinh chat 8 1a
quercitrin.

4. Két luan

Két qua nghién ciru héa hoc cua co sita 14 to
(Euphorbia hirta L.) thu hai ¢ Pan Phugng-Ha
ndi, di xac dinh dwoc 8 chit: nonacosan-1-ol
(1), p-sitosterol (2), p-sitosterol glucoside (3),
quercetin (4), nicotiflorin (5), rutin (6), afzelin
(7) va quercitrin (8). Trong d6 nonacosan-1-ol
(1) va quercetin (4) 1an dau tién dugc phan lap
tur loai nay.

Lo1i cam on

Chuing t61 chan thanh cam on Vién Han lam
Khoa hoc va Cong nghé Viét Nam da tai tro
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kinh phi hd tro hoat dong nghién c1:1’u khoa hog
cho nghién cuou vién cao cdp ma sO
VNCCO06.11/21-21.
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