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From the n-hexane extract of the leaves of Ricinus communis L., four compounds,
p-sitosterol (1), daucosterol (2), 3-carboxy-4-methoxy-N-methyl-2-pyridone (3)
and gallic acid (4) were isolated. Their chemical structures were determined by
extensive spectroscopic methods including MS, 1D and 2D NMR and comparison
of spectral data with previously reported values.
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Théng tin bai viét Tom tit

T can chiét n-hexane 1a cay Thau dau (Ricinus communis L.), 4 hop chat dugc

Ngay nhgn bai:

phan 1ap va xéac dinh cau triic, bao gdm 1 hop chat steroid: g-sitosterol (1) va

18/3/2021 daucosterol (2), 1 hop chét alkaloid: 3-carboxy-4-methoxy-N-methyl-2-

Ngay duyét dang: pyridone (3) va 1 hop chit din xuét phenolic: gallic acid (4) da dwoc phén lap.

3/5/2021 Céu triic hoa hoc ciia chung duoc xac dinh bang cac phuong phap phd MS va
1D-, 2D-NMR két hop so sanh dir liéu voi REFERENCES.

T khoa:

Ricinus communis L., 3-
carboxy-4-methoxy-N-
methyl-2-pyridone va gallic
acid.

1. MO PAU

Thau dau hay du du tia co tén khoa hoc la
Ricinus communis L, ho Thiu diu
(Euphorbiaceae) va 1 thanh vién duy nhét trong
chi Ricinus ciing nhu cua phan tébng Ricininae. T
Ricinus 1a mot tir trong tiéng Latinh dé chi cac
loai bét (thudc bd Acarina); hat ciia n6 dwogc goi
nhu thé vi tréng né gidng nhu mot con bét (con
ve). Loai Ricinus communis c6 ngudn gdc tir chau
Phi, moc hoang da ¢ vung c6 khi hdu nhi¢t doi
hoac can nhiét déi [1,2].

Dau Thau dau dwoc chi dinh dung trong bénh
tdo bon cua tré em, phu nit c6 thai, bénh nhan md

va san phu. Hat dung chita sa tor cung va truc

trang, ly, sot nhau, dé kho, liét than kinh mat,
viém mu da, viém hach lao, dam dam vao thit; dau
hat tri mun nhot thling doc, hau té, dai tién tao két,
trang nhac. La dugc dung tri viém mu da, eczema,
méan ngua, ung nhot, viém tuyén vu, viém dau
khép, diét doi, giét bo giy. R& diung chira phong
thip dau nhirc khop, don ngd sung dau, sai udn
van, dong kinh, tinh than phan liét [2,3,4]. Trong y
hoc hién dai, cin chiét ciia cdy Thau dau thé hién
hoat tinh tranh thai, chéng thu thai, gidm dau,
chéng ung thu, chéng oxy hoa, didu hoa mién
dich, bao vé gan, chdng viém, khang khuan, diét

con trung, diét dc va du tring mudi, tai tao xuwong,
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giam dau, khang histamin, chdng hen suyén, lam
lanh vét thuong. Pén nay, hon 80 hop chat da
duoc phan 1ap va xéac dinh ciu trac tir qua, 14, than
va ré loai R. communis thudc cac nhom: alkaloid,
terpenoid, flavonoid, dan xudt benzoic acid,
coumarin, toco-pherol, terpenoid va axit béo [5,6].

II. THU'C NGHIEM

1. Nguyén li¢u

Mau cay Thau dau thu hdi tai Son Duong —
Tuyén Quang vao thang 6 nam 2020, dugc TS.
Nguyén Qudc Binh, Bao tang Thién nhién — Vién
Ham 1am Khoa hoc va Coéng nghé Viét Nam xac
dinh tén khoa hoc la Ricinus communis L., ho
Euphorbiaceae.

2. Phwong phap nghién ciru

Viéc phan tich, phan tach cac phan dich chiét
clia cdy duoc thuc hién bang cac phuong phap séc
ky khac nhau nhu sic ky 16p mong (TLC), sic ky
c6t thuong (CC) vai pha tinh la silica gel (Merck).

Sdc ky 16p mong (TLC): ban méng trang san
DC-Alufolien 60 F254 (0,25 mm; Merck) va RP-18
F254S (0,25 mm; Merck).

Sdc ky cét (CC): Sac ky cot thudng véi pha tinh
Ia silica gel 60, c& hat 0,040 - 0,063 mm (230 - 400
mesh) ctua Merck. Séc ky cot ray phan tir v6i pha
tinh 1a sephadex LH-20. Sic ky cot pha dao dung
loai YMC RP-18 c6 ¢ hat la 30-50 um (Fujisilica
Chemical Ltd.).

Céc thiét bi va phuong phép sir dung gdm:

Piém néng chay (mp): do trén may Kofler
micro-hotstage ciia Vién Hoa hoc cac Hop chit
thién nhién - Vién Han 14m Khoa hoc va Cong nghé
Viét Nam.

Phd cong hudng tir nhan (NMR): do trén may
Bruckker avance 500 MHz (Chit chuan noi la
TMS), tai Vién Hod hoc - Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

Céc ky thuat phd cong huong tir hat nhan dugc
st dung:

Phé cong hudng tir hat nhan mot chiéu: 'H-
NMR, **C-NMR va DEPT.

Phé cong hudng tir hat nhan hai chiéu: HSQC,
HMBC.

Dung mdi duoc sir dung bao gdbm cac dung moi
DMSO-dg, CD3;0D va CDCl.

3. Phan lap cac hop chit tir 14 cdy Thau diu
(R. communis)

3.1. Xir ly va tao can chiét méu thue vat

Mau 14 cay Thau dau khd (5,0 kg), dugc nghién
nho va chiét voi dung mdi EtOH (5x6 1) trong thiét
bi siéu &m, ¢ nhiét do phong, cat loai dung mdi
bang 4p suit giam thu dugc 200 g cin chiét EtOH.
Cin nay dugc hoa vao nudc cit va tién hanh chiét
phan bé véi n-hexan, etyl axetat sau d6 c6 khd chiét
lai bang metanol thu dugc cac can chiét twong Gng:
can n-hexan ky hiéu I1a RCH (43 g), can etyl axetat
ky hiéu la RCE (50 g) va can metanol RCM (98 g).

3.2. Phan lap cac hop chit tir 1a cAy Thau
diu (R. communis)

Can chiét n-hexane RCH (40 g) duoc tién hanh
tach thd trén sic ky cot silica gel pha thuong véi hé
dung méi rira giai n-hexan, n-hexan/etyl axetat (ty
1é EtOAc tang tir 0—100%) thu dugc 6 phan doan
(RCH1—RCHS6). Phan doan RCH2 (4 g) phén
tach trén sic ky cot silica gel pha thuong voi hé
dung méi n-hexane-EtOAc (50:1) thu nhan duoc
hop chat p-sitosterol (18,0 mg: 1). Phan doan
RCH4 (2,9 g) két tinh lai trong hé dung moi
metanol thu nhan dwoc hop chit daucosterol (9,5
mg: 2). Phan doan RCHS5 (2,0 g) phan tach trén séc
ky cot silica gel pha thuong véi hé dung moi
CH,Cl,/MeOH (50:1) thu dugc hop chit 3-carboxy-
4-methoxy-N-methyl-2-pyridone (6,0 mg: 3). Phan
doan RCHS6 (40,0 g) thu duoc khdi chit vo dinh
hinh, két tinh lai trong aceton thu dwoc hop chét
galic acid (8,3 mg: 4).

e Hop chat p-sitosterol (1)

Hop chét 1 thu duoc dudi dang chit bot, khong
mau. R¢= 0,42 (n-hexane : EtOAc =4 : 1), nhiét do
néng chay 135-136 °C.

'H-NMR (500 MHz, CDCly), & (ppm): 0,68
(3H, s, CH5-18); 1,01 (3H, s, CH5-19); 0,81 (3H, d,
J= THz, CH3-26); 0,88 (3H, d, J= 7Hz, CH;-27);
0,83 (3H, s, 7,32Hz, CH;-29); 0,92 (3H, d, J=
10Hz, CH,-21); 3,52 (1H, m, H-30); 5,42 (1H, d,
J=5Hz, H-6).

BC-NMR (125 MHz, CDCL), & (ppm): 37,3 (C-
1); 31,7 (C-2); 71,8 (C-3); 42,3(C-4); 140,8 (C-5);
121,7 (C-6); 31,9 (C-7); 31,9 (C-8); 50,2 (C-9):
36,5 (C-10); 21,1 (C-11); 39,8 (C-12); 42,3 (C-13);
56,8 (C-14); 24,3 (C-15); 28,3 (C-16); 56,1 (C-17);
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11,9 (C-18); 19,4 (C-19); 36,2 (C-20); 18,8 (C-21);

33,9 (C-22); 26,1 (C-23); 45,9 (C-24); 29,2 (C-25);

19,1 (C-26); 19,4 (C-27); 23,1 (C-28); 12,0 (C-29).
e Hop chit daucosterol (2)

Hop chét 2 thu dwoc dudi dang hinh kim, khong
mau. R¢= 0,38 (CH,Cl, : MeOH =9 : 1), nhiét d6
néng chay 284-286 °C

'H-NMR (500 MHz, DMSO-d6), & (ppm):
4,20 (1H, d, J = 8,0 Hz, H-1"); 3,57 (1H, m, H-3);
5,34 (1H, br s, H-6); 0,65 (3H, s, H-18); 0,93 (3H,
s, H-19); 0,94 (3H, d, J = 6,6 Hz, H-21); 0,83 (3H,
d, J =71 Hz, H-29); 0,85 (3H, d, J = 6,6 Hz, H-
26): 0,80 (3H, d, J = 6,6 Hz, H-27).

BC-NMR (125 MHz, DMSO-d6), & (ppm):
phén genin: 37,6 (C-1); 28,5 (C-2); 79,5 (C-3); 39,1
(C-4); 140,8 (C-5); 122,3 (C-6); 32,2 (C-7); 32,3 (C-
8); 50,7 (C-9); 37,1 (C-10); 21,4 (C-11); 40,2 (C-12);
42,7 (C-13); 57,2 (C-14); 24,6 (C-15); 29,9 (C-16);
56,5 (C-17); 12,0 (C-18); 19,8 (C-19); 36,4 (C-20);
19,5 (C-21); 34,4 (C-22); 26,7 (C-23); 46,4 (C-24);
29,7 (C-25); 19,2 (C-26); 19,0 (C-27); 23,5 (C-28);
12,1 (C-29); Phan dudng: 101,5 (C-17); 74,0 (C-3);
76,9 (C-5); 70,8 (C-2'); 76,2 (C-4"); 62,3 (C-6).

e Hop chit 3-carboxy-4-methoxy-
N-methyl-2-pyridone (3)

Hop chit 3 thu duoc dudi dang hinh kim,
khong mau. Rf= 0,5 (CH,Cl,: MeOH =9 : 1, nhiét
d6 nong chay 192-193 °C.

ESI-MS (m/z): [M]" 183.

'H-NMR (500 MHz, MeOD-ds) & (ppm): 8,01
(1H, d, J= 7,5Hz, H-4), 6,61 (1H, d, J= 7,5Hz, H-
6), 4,04 (3H, s, 4-OCHj), 3,62 (3H, s, N-CHs).

BC-NMR (125 MHz, MeOD-dg) & (ppm):
173,3 (C-1), 167,7 (C-2), 167,3 (C-3), 145,7 (C-4),
102,1 (C-6), 98,1 (C-6), 57,9 (4-OCHj), 38,7 (N-
CHa).

e Hop chat galic acid (4)

Hop chét 4 thu dwoc dudi dang vé dinh hinh,
khong mau, Rs = 0,45 (CH,Cl, : MeOH =9 : 1,
nhiét 6 nong chay 249-250 °C"

'H-NMR (500 MHz, MeOD-ds) & (ppm): 7,10
(1H, s, H-2,6). *C-NMR (125 MHz, MeOD-dg) &
(ppm): 170,6 (C-7), 1459 (C-3,5), 139,4 (C-4),
121,5 (C-1), 110,3 (C-2,6).

II1. Két qué va thio luin

Két hop cac phuong phap chiét phan doan, sic ky
I6p mong, tach trén cot nhdi silica gel va két tinh
phan doan véi cac hé dung moi thich hgp, tr can
chiét n-hexane cay Thau dau (R. communis) d& phan
lap duoc 4 hop chat sach. Dya vao cac phuong phap
hoa li hién dai: MS, va 1D, 2D-NMR va so sanh véi
céc dir lidu phod cac chat da biét, da nhan dang duoc
cau trdc héa hoc 4 hop chat gom: p-sitosterol (1),
daucosterol (2), 3-carboxy-4-methoxy-N-methyl-2-
pyridone (3) va gallic acid (4).

3.1. Hop chat g-sitosterol (1)

Phd *C-NMR, phé DEPT ctia hop chét 1 cho biét
trong phan tir ¢c6 6 nhom CHgz, 11 nhém CH,, 9 nhom
CH va 3C bac bbn. Trong do, gém ¢6 mdt nhom
hydroxyl tai 8 3,53 ppm (proton cua CH lién két voi
OH) va 8¢ 71,7 ppm; mot ndi doi tai 84 5,35 ppm cuia
proton lién két véi C-6 ¢ vi tri mot ndi doi, dcs tai
140,70 ppm, s 8¢ tai 121,7 ppm).

Trén co s& cac sb liéu phd chuan ciia ching, so
sanh v6i s6 liéu phd chuan cia S-sitosterol chét 1
duoc xac dinh la B-sitosterol hay stigmast-5-en-24R-3
B-ol [7.,8].

3.2. Hop chat daucosterol (2)

Phé *C-NMR va DEPT ctia hop chét 2 cho thiy

¢6 35 tin hi€u cta nguyén tir cacbon, trong do c6 7
nguyén tir cacbon gin véi oxy dic trung cho phan
duong (ndm trong ving 61,20 dén 100,8 ppm), c6 2
tin hiéu & 140,6 va 121,3 ppm thudc vé mot lién két
olefin. Phd "H-NMR déu thdy c6 mat ciia mot lién
két doi (tai Sy 5,30 ppm). Trong phd ‘H-NMR
cling quan sat thay tin hiéu cta proton ciia duong
dudi dang doublet tai 4,32 ppm, cé J= 7,8 Hz va
Oc.1» tuong ung 1a 100,9 ppm.

Trén co so cac so liéu phd cta 2, két hop so sanh
v6i sb lieu phd chudn ciia daucosterol &
REFERENCES [7,9] khing dinh 2 la f-sitosterol-3-
O-p-D-glucopyranosyl hay daucosterol.

3.3. Hop chat 3-carboxy-4-methoxy-N-
methyl-2-pyridone (3)

Hop chit 3 thu dugc du6i dang hinh kim,
khong mau, nhiét do nong chay 193 °C. Pho khdi
lugng ESI-MS (m/z): 183 [M]" twong ting vé&i cong
thirc phan tir CgHgNO,. Phé **C-NMR két hop véi

phé DEPT cuia 3 xuét hién tin hiéu cta 8 carbon,
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bao gdm 2 nhom methyl, 2 nhém methine va 4
carbon bac 4. Phd *C-NMR xuét hién tin hiéu ctia
2 nhdm carbonyl tai 8¢ 173,3, 167,7, tin hiéu cua
2 cacbon nhém methine tai §c 145,6 va 98,1.
Phan tich s liéu pho thuc nghiém ciia 3 két hop
so sanh véi dir liéu phd trong REFERENCES

[10,11] c6 thé khang dinh hop chit 3 ¢o tén goi la
3-carboxy-4-methoxy-N-methyl-2-pyridone  hay
4-methoxy-1-methyl-2-oxo-1,2-dihydropyridine-
3-carboxylic acid.

3.4. Hop chit galic acid (4)

Bdng 1. Dir liéu phé NMR cua 4

Vi tri Hop chit 4 REFERENCES [12]

C [5c(ppm) |8n (s6 H, d bdi, J=Hz) ppm #5c (ppm) | #y (s6 H, dd bdi, I=Hz) ppm
1 [1215 - 1210 -

2 [1103 7,11 (1H, 5) 109,0 6,91 (1H, s)

3 [1459 - 1459 -

4 (1394 - 138,3 -

5 [1459 - 145,9 -

6 [110,3 7,11 (1H, 5) 109,0 6,91 (1H, s)

7 [170,6 168,0 -

(#0w, #dc cua galic acid (*H: 300 MHz, ©°C: 75.46 MHz, DMSO-d6) [12])

Trén phd "H-NMR ciia hop chét 4 xuét hién duy
nhit mot tin hiéu du6i dang singlet & ving thom tai
dy 7,11 (1H, s) chimg to6 hop chit 4 c6 mot vong
thom thé & 4 vi tri c6 truc d6i xtung. Trén phd *C-
NMR va DEPT cua 4 xuét hién tin hiéu cong huong
cua 6 nguyén tir cacbon thudc vong thom trong
ving 110 - 146 ppm, bao gdm tin hiéu cong hudng
cia nhom methine (CH) tai &¢ 110,3 (C-2, C-6),
clia cacbon bac bdn tai & 146,3 (C-3, C-5) c6
cuong do pic cao gap doi cac tin hidu cong hudng
khac, diéu nay khiang dinh hop chat 4 chira mot

HO.

1: p-sitosterol

2: daucosterol

vong thom bi thé & 4 vi tri ¢6 truc dbi xung va tin
hiéu cua modt nhom thé cacboxyl tai 170,6 ppm.
Trén phd HSQC cho biét twong tac ciia H-2 va H-6
tai 8y 7,11 (1H, s) v6i C-2 va C-6 tai ¢ 110,3 ppm.
Trén phdé HMBC cho biét twrong tac xa ctia proton
H-2 va H-6 véi cac cacbon vong thom va cacbon
nhom cachoxyl.

Phan tich dir liéu phéd NMR cua 4 két hop so
sanh voi dir lieu phé cua hop chit vai
REFERENCES [12,13], chung t6i két luan hop chét
4 la gallic acid.

3: 3-carboxy-4-methoxy-
N-methyl-2-pyridone

Hinh 1. Cu triic cac hop cht 1-4

KET LUAN
Qua qua trinh nghién ciru hoa thyc vat Thau dau
(Ricinus communis L.) & Tuyén Quang, chiung t6i

rut ra dugc nhitng két luan chinh nhu sau:

1. Da thu thap dugc mau nghién ciru cdy Thau
dau & Tuyén Quang va xac dinh tén khoa hoc la
Ricinus communis L.

2. Tir can chiét n-hexane 14 cdy Thau dau
(Ricinus communis L.) bang phwong phap sic ky

o Ho7 o
1
s \3 on 6 2
3
6 2 HO  5>Y4
N [¢]

4: gallic acid
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cot, két hop v6i phuong phép tinh ché két tinh lai, 3
hop chit, bao gém 1 hop chét steroid: f-sitosterol
(1) va daucosterol (2), 1 hop chat alkaloid: 3-
carboxy-4-methoxy-N-methyl-2-pyridone (3) va 1
hop chét dan xuét phenolic: gallic acid (4), da dugc
phén 1ap va nhan dang.

Loi cam on:

Céc két qua nghién ctru nay dugc hd trg kinh
phi tir ngudn dé tai co s nam 2021 truong Pai hoc
Nong Lam Thai Nguyén; Xin cdm on can bo Trung
tam Phat trién cong nghé sach va vat liéu — Vién
Hoa hoc cac hop chét thién nhién da hd tro va tu
van k¥ thuat.
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