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Tém tit

Tir cén chiét ethanol 96% bd phan vo than cua cay triic dao thu hai & Ha Noi, bang cac phuong phap sic kY,
nhom nghién ctru da phan 1ap duoc 04 hop chat. Phan tich cac dit kién pho va so sanh voi nhiing tai li€u da cong
bo, cac hop chat nay dugc xac dinh 1a acid 3B, 27-dihydroxyurs-12-en-28-oic (1), neriasid (2), oleandrin (3),

[-sitosterol (4).

Nhén ngay 26 thang 7 nim 2015, Chinh sira ngay 08 thang 9 nam 2015, Chép nhan ding ngay 05 thang 12 nim 2016
Tir khoa: Acid 3B,27-dihydroxyurs-12-en-28-oic, neriasid, oleandrin, S-sitosterol.

1. Pit van dé

Ngay nay cac loai thao dugc van dong vai
trd vo cung quan trong trong vi€c san xuat duogc
pharn nhu la nguén nguyén liéu tryc tiép, gian
tlep hodc cung cap chat dan duong cho viéc tim
kiém céc loai thudc moi, ¢o hoat tinh cao, chira
duoc nhiéu bénh, ké ca cac bénh hiém nghéo
[1], trong d6 nhiéu cay c6 doc tinh hién da va
dang dwoc Gmg dung vao 1am thude (nhu ca doc
dugc, mi tién, 6 dau, trac dao, 14 ngon...). Cay
truc dao dugc sir dung theo kinh nghi€ém dan
gian voi tac dung diéu tri cac bénh nhu nhiém
trung, sot rét, ap xe, suyén di ing, eczema,.
Theo cac nghién clru gan day, trac dao con co
tac dung giy doc mot s6 dong té bao ung thu
trén thir nghiém in vitro [8, 11]. Thanh phan
hoa hoc trong cdy tric dao chu yéu 1a cac
alcaloid. B9 phén hoa va 14 cia céy trac dao da
¢6 cac nghién ciru, tuy nhién voi phan vo than
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cdy thi co rat it nghién ctu. Vi vy, nhom
nghién ctru chiét xuat, phan 1ap mot sé thanh
phin hoa hoc tir vo than cdy truc dao nhim ting
hiéu quéa str dung cdy tric dao trong chiét xuat
cac hop chit 1am thudc.

2. Pbi twgng va phwong phéap nghién ciru
2.1. Nguyén liéu

Nguyén li¢u dung trong nghién ctru 1a vo than
cay truc dao dugc thu hai tai Ha N6i vao thang 6
ndm 2015. Mau duoc x4c dinh tén khoa hoc 1a
Nerium oleander L. boi GS.TS. Phan Ké Loc,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi (PHQGHN). Tiéu ban thuc vat
mi s6: 06/TB-KYD. Mau nghién ctru hién dugc
luu gitt tai Khoa Y Dugc, PHQGHN.

2.2. Héa chat, dung moi

Hoa chat: ban mong trang sin pha thuong
silica gel Fass (Merck), pha dao RPig Fjsys
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(YMC), chat hip phu silica gel pha thudng (c&
hat 63-200 um, Merck), pha dao RP-18 (30-50
um, Merck), acid sulfuric 10%/ethanol. Dung
moi cong nghi€p n-hexan, ethyl acetat (EtOAc),
n-butanol, cloroform (CHCI;), methanol
(MeOH), ethanol (EtOH) nudc cat (H,0).

2.3. Thiét bi, dung cu

- Céc loai cot sic ky, dén tir ngoai tai Khoa
Y Dugc, PHQGHN

- May do phdé hong ngoai (IR) FT-IR
Spectrophotometer (Perkin Elmer, MYV) tai
Khoa Y Duoc, PHQGHN

- May do phd khdi Agilent 1100 LC/MSD
tai Vién Hoa hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam

- May do phd cong huéng tir hat nhén
(‘"H-NMR, “C-NMR, DEPT, HSQC, HMBC)
Bruker AM500 FT-NMR tai Vién Hoéa hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam

- Cot sdc ky va cac dung cu thity tinh khéc.

2.4. Phwong phap nghién curu

Chiét xudt, phdn Idp cdc hop chat

Chiét xuat cac hop chat tir duoc liéu bang
ethanol 96% theo phuong phap ngdm ¢ nhiét do
phong. Phan doan dich chiét bang dung médi c6
d6 phan cuc ting dan n-hexan, ethyl acetat va
n-butanol. Phan lap cac chit be"mg sac ky cot voi
cac chét hip phu silica gel pha thudng, pha dao
RP-18, Sephadex LH-20. Sic ky 16p mong ding
dé theo ddi vét cac chat tir dich chiét phan doan va
kiém tra d6 tinh khiét cac chat phan lap.

Xdc dinh cdu tric cdc chat phan ldp

Xac dinh ciu tric cta cic chat phan lap
dugc dya trén phén tich két qua phd hong ngoai
(IR), phd khéi (MS), phd cong hudng tir hat
nhan ('H-NMR, "“C-NMR, DEPT, HMBC,
HSQC) sir dung chit noéi chuan la TMS
(tetramethyl silan) va so sanh cac dit liu thu dugc
tir thue nghiém voi cac dir liéu da cong bd.

2.5. Chiét xudt, phan lap

Mau v6 than cdy triic dao: Phan vo than ciia
cay trac dao sau khi thu hai vé dugc phoi kho

trong bong ram (1,5kg) rdi duoc ngdm trong
ethanol 96% (3 1an mdi 1an 3L). Dich chiét
duoc lgc qua gi?iy loc va gdp lai, c6 dich chiét
bang cit quay dudi p sudt giam thu dugc 85g
can ethanol. Hoa can véi khoang 50ml nudc cAt
roi chiét phan doan lan luot véi n-hexan,
chloroform va ethyl acetat (mdi dung méi 3 lan
mdi 1an 600ml). Cin tir dich chiét ethyl acetat
(12,6g), chloroform (8,6g), n-hexan (6,4g).

Phan cin CHCl; tién hanh sic ky cot véi
chat hip phu silicagel pha thuong, giai hip
bang hé dung moéi n-hexan: ethyl acetat (ty 18
ethyl acetat ting dan tir 0-100%) thu duogc 6
phan doan ky hiéu 1a C1— C6. Tién hanh sic
ky cot sephadex HL-20 phén doan C5, hé dung
moi methanol:nuée - 1:1 (v/v) va sic ky cot
silicagel pha thuong véi hé dung méi n-hexan:
EtOAc - 2 : 1 (v/v) thu dugc hop chat 1 (6 mg).

Phan can tir dich chiét EtOAc: Tién hanh
phan 14p phan cin tir dich chiét EtOAc st dung
sic ky cot pha dao YMC-RP 18, dung méi
MeOH:nudc 1:3 (v/v) thu dugc 3 phan doan ky
hiéu 12 E1, E2, E3. Phan doan E1 duoc tiép tuc
phan tach trén cot sic ky silica gel, sir dung
dung moi rira giai CHCl;:MeOH: H,0O- 5:1:0,1
(v/v) thu duge hop chét 2 (8 mg). Phan doan E2
dugc tién hanh sic ky cot silicagel dung mdi
ria giai EtOAc:MeOH: H,O- 10:1:0,2 (v/v) thu
duoc hai phan doan nho E2.1 va E2.2, tién hanh
sic ky cot YMC-RP 18 hai phan doan nay voi
hé dung méi rira giai la MeOH: H,O - 1:1 (v/v)
thu duoc hop chét 3 (7 mg).

Cian chiét n-hexan (20g) duogc phan tich
bang phuong phap sic ky cot voi chat hap phu
silicagel, rira giai bang phuong phap gradient
véi hé dung moi n-hexan va etyl acetat thu
duoc 5 phan doan, ky hi¢u F1-F5. Sau khi rira
phan doan F2 (1,5 g) c¢6 dang chit rin mau
vang bang methanol thu dugc chit 4 (50 mg).

3. Két qua va ban luin

Dir lidu phd ctia céc hop chit:

Hop chit 1:

Chat bot mau tring, M= 472, ESI-MS m/z
473 [M+H]".
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'H-NMR (500 MHz, CDCl;), 8 (ppm): 5,28
(1H, br s, H-12), 2,99 (1H, m, H-3), 3,53 (1H,
dd, J=4,5, 12,5, H-27a), 3,42 (1H, dd, J=5,0,
12,0, H-27p), 2,11 (1H, d, J=11,0, H-18), 0,89
(3H, d, J=6,5, H-30), 0,82 (3H, d, J=6,5, H-29),
0,89, 0,85, 0,68, 0,66 (12H, s, H-23, 25, 26, 24).

BC-NMR (125 MHz, CDCl;), & (ppm): 36,4
(C-1), 26,9 (C-2), 76,9 (C-3), 38,3 (C-4), 54,6
(C-5), 17,9 (C-6), 33,5 (C-7), 40,0 (C-8), 46,9
(C-9), 36,6 (C-10), 22,9 (C-11), 127,8 (C-12),
135,1 (C-13), 47,3 (C-14), 24,2 (C-15), 21,3 (C-
16), 46,7 (C-17), 52,5 (C-18), 38,2 (C-19), 38,0
(C-20), 30,1 (C-21), 385 (C-22), 283
(C-23), 16,1 (C-24), 15,5 (C-25), 17,9 (C-26),
62,8 (C-27), 1743 (C-28), 17,3 (C-29), 21,1
(C-30).

Hop chit 2:

Dang bot rin mau tréng, M=534, CTPT
C30H4603, ESI-MS m/z 557 [M+Na],

'H-NMR (500 MHz, CDCLy), & (ppm): 5,82
(1H, d, J=1,5, H-22), 4,68 (1H, dd, J=1.5, 17,5,
H-21a), 4,79 (1H, dd, 2,0, 17,5, H-21p), 4,49
(1H, dd, J=2,0, 10,0, H-1'), 4,14 (1H, br s, H-3),
3,69 (1H, br s, H-4"), 3,43 (1H, q, J=6.5, H-5")
3,40 (3H, s, 3'-OCH,), 3,32 (1H, ddd, J=2,0,
5,0, 12,0, H-3"), 2,86 (1H, t, J=9,0, H-17), 1,34
(3H, d, J=6,5, H-6"), 1,00 (3H, s, H-19), 0,84
(3H, s, H-18). "C-NMR (125 MHz, CDCl,), §
(ppm): 30,8 (C-1), 27,2 (C-2), 72,6 (C-3), 30,3
(C-4), 36,2 (C-5), 29,5 (C-6), 32,1 (C-7), 216,3
(C-8), 51,5 (C-9), 42,5 (C-10), 17,5 (C-11),
34,6 (C-12), 50,9 (C-13), 77,9 (C-14), 37,8
(C-15), 28,3 (C-16), 45,6 (C-17), 16,7 (C-18),
23,9 (C-19), 171,4 (C-20), 73,5 (C-21), 116,7
(C-22), 173,8 (C-23), 98,49 (C-1'), 320 (C-2"),
78,1 (C-3", 67,1 (C-4"), 70,6 (C-5"), 16,8 (C-6"),
55,8 (C-3'-OMe).

Hop chit 3:

Dang tinh thé mau tréng, M= 576, CTPT
C32H4809, tnc=250°C, ESI-MS m/z 599 [M+Na],

'H-NMR (500 MHz, CD;OD), & (ppm):
3,89 (1H, br s, H-3), 5,47 (1H, t, J=8,5, H-16),
3,19 ( 1H, d, J=9,0, H-17), 0,94 (3H, s, H-18),
0,93 (3H, s, H-19), 4,97 (1H, d, J = 18,0 Hz,
H-21a), 4,89 (1H, d, J = 18,0 Hz, H-215), 1,97
(3H, s, H-23), 4,97 (1H, br s, H-1"), 2,22 (1H,
dd, J = 5,0, 12,0 Hz, H-2'o), 1,52 (1H, H-2'5),
3,17 (1H, t, J = 10,5 Hz, H-3"), 3,15 (1H, H-4"),

3,72 (1H, dd, J = 6,0, 14,0 Hz, H-5"), 1,26 (3H,
d, J = 6,0 Hz, H-6'), 3,38 (3H, s, 3'-OCHj).
SC.NMR (125 MHz, CD;0D), & (ppm): 29,6
(C-1), 26,5 (C-2), 71,2 (C-3), 30,3 (C-4), 36,3
(C-5), 26,5 (C-6), 20,7 (C-7), 41,6 (C-8), 35,5
(C-9), 35,0 (C-10), 20,8 (C-11), 41,0 (C-12),
49,9 (C-13), 84,1 (C-14), 39,1 (C-15), 73,9
(C-16), 56,3 (C-17), 15,9 (C-18), 23,7 (C-19),
170,4 (C-20), 75,6 (C-21), 121,4 (C-22), 174,2
(C-23), 95,3 (C-1", 34.6 (C-2"), 78.4 (C-3"),
76,2 (C-4"), 67,1 (C-5"), 17,9 (C-6".

Hop chét 4:

Dang bot mau tring, t,= 135-136°C, R;
0,43 (CHCI3), M= 414, CTPT: CyHs,0,

'H-NMR (500 MHz, CDCl;), d (ppm): 3,52
(1H, m, H-3); 5,35 (1H, dd; 3,0 Hz, 3,0 Hz,
H-6); 0,68 (3H, s, H- 18); 1,01 (3H, s, H-19);
0,9 (3H, d, J = 7,0 Hz, H-21); 0,82 (3H, d, ] =
7,0 Hz, H-26); 0,84 (3H, d, J = 7,0 Hz, H-27);
PC-NMR (125 MHz, CDCly), d (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); 283
(C-16); 56,1 (C-17); 12,0 (C-18); 19,8 (C-19);
36,2 (C-20); 18,8 (C-21); 34,0 (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).

Xdc dinh cdu tric cia cdc hop chat:

Hop chat 1 (acid 3f,27-dihydroxyurs-12-
en-28-oic): Hop chéat 1 1a chit bot mau tring,
nhiét d6 nong chay 196-198 °C. Pho khdi luong
vO1 su xuét hién cua pic ion phan tur tai m/z 471
[M-H] twong tng véi hop chat co6 KLPT la
472, CTPT CsHu;0s Céc phé 'H-NMR,
3C-NMR va phd DEPT ctia hop chét nay cho
thiy sy xuit hién tin hiéu cia 7 nhém metyl
trong d6 c6 4 nhom metyl bac 3 tai d¢ 15,5;
16,0; 17,9; 28,2/8 0,66; 0,68; 0,84; 0,89 (12H,
s, H-24, H-26, H25, H-23), hai nhom methyl
bac 2 tai 8¢ 17,2/8y 0,81 (3H, d, J = 6,5 Hz,
H-29), 8¢ 21,0/84 0,89 (3H, d, J = 6,5 Hz,
H-30), 11 nhém metylen trong d6 c6 hai nhém
dugc ndi voi oxy & & 62,6 va 76,8. Phd 'H va
13C xuét hién tin hiéu cia 2 nguyén tir carbon
olefin bj thé 3 1dn (-CH=C<) & & 135,1 va
127,8/ &y 5,28 (1H, br s, H-12), tin hiéu cua
mdt nhom cacbonyl & & 178,4. Nhur vay c6 thé
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du kién hop chat 1 1a mét triterpen khung ursan
v6i nbi d6i & vi tri C-12, C-13, nhom hydroxyl
dugc dinh ¢ C-3 va nhoém cacbonyl & vi tri
C-28. So sanh s6 liéu pho cua chét 1 véi sb lidu
trong tai liéu da cong bd [10], dic biét sd licu

30

Céu trac hop chét 3

phé cua hop chit acid 3p,27-dihydroxyurs-12-
en-28-oic di dwoc nhém nghién ctru céng bd
phan 1ap tir phan 14 cdy triic dao [4], [6] c6 thé
xac dinh hop chét 1 1a acid 3p,27-dihydroxyurs-
12-en-28-oic.

Chu trac hop chét 4

Hinh 1. CAu trac hoa hoc cua cac hop chit (1-4).

Hop chit 2 (Neriasid): Chat bot mau tring,
pho khdi lwong ESI-MS véi sy ¢6 mit cua pic
m/z 557 [M+Na] twong tng véi khdi luong
phan to M=534 va CTPT C30H4603 Trén pho
'H-NMR cua hop chét 2 ciing xuat hién tin hiéu
cua mot proton olefin duy nhét tai 0 5,82 (1H,
d, J = 1,5 Hz, H-22) chung t6 sy c6 mat cua
mot ndi doi thé 3 vi tri, cac tin hi¢u dién hinh
cua mdt phan to duong D-diginose tai o tai o
4,48 (1H, dd, J = 2,0, 10,0 Hz, H-1"), 1,94 (1H,

m, H-2'a), 1,69 (1H, m, H-2'B), 3,34 (1H, ddd,
J=3,0, 5,0, 12,0 Hz, H-3"), 3,69 (1H, br s, H-4"),
3,42 (1H, q, J = 6,5 Hz, H-5"), 1,34 (3H, d,
J=6,5Hz, H-6"), 3,40 (3H, s, 3'-OCHj;). Do tin
hiéu ctia H-3 xuat hién & dang don boi (br s)
chtng to céu hinh tai vi tri nay la H-3a [11].
Céc tin hiéu phd goi y hop chét 2 1a mot chét co
dang khung cardenolid rat phd bién trong chi
Nerium [10, 11]. Phdé *C-NMR cuia 2 xuét hién
tin hi€u cia 30 nguyén tur carbon. Cac tin hi¢u
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gém mdt nhom carbonyl & & 216,6, mdt hé
carboxyl a, B khong no tai 6 173,9 (CO), 171,4
(C) va 116,7 (CH), hai nhom carbinol tai 72,6
(C-3) va 77,9 (C-14). Vi cac tin hi€u néu trén
¢6 thé khang dinh hop chit 2 co dang khung
cardenolid voi viée lién két gitra C8 va C14 bi dut
[12]. So sanh cac dit liéu phd cua chét 2 véi dir
liéu d3 cong bd cua chit neriasid [3] ma nhom
nghién ctru da phan lap dugc tir 14 cay tric dao,
dong thoi so sanh véi dir liéu pho trong tai lidu [7,
12], khing dinh hop chit 2 1a 3p-O-(-D-
diginosyl)-8,14-seco-14a-hydroxy-8-oxo-5/4-card-
20(22)-enolide hay con goi 1a neriasid.

Hop chét 3 (oleandrin): 1a chit bot mau
tréng, nhiét d6 nong chay 250 °C, d6 quay cuc
[a]'®p -52,1 (C 0,2, CHCL;), phd khdi lwong
ESI-MS voéi sy ¢6 mit cua pic m/z 577 [M+H]"
tuong tmg v6i khdi lugng phan tir M=576 va
CTPT: C3H0s. Phé 'H-NMR xuit hién tin
hiéu cua mét proton olefin duy nhét duéi dang
singlet tai & 5,97 chung té su ¢ mat ctia mot
nbi doi thé 3 vi tri (-CH=C<), ngoai c4c tin hiéu
dién hinh cta mot phan ttr duong tai 6 4,97 (1H,
br,s, H-1"), 2,22 (1H, dd, J = 5,0, 12,0 Hz,
H-2'a), 1,52 (1H, H-2'p), 3,17 (1H,t,J=10,5
Hz, H-3"), 3,15 (1H, H-4"), 3,72 (1H, dd,
J=16,0, 14,0 Hz, H-5"), 1,26 (3H, d,J=6,0 Hz,
H-6), 3,38 (3H, s, 3'-OCHj3;) con xuét hién tin
hi¢u cua 3 nhém methyl singlet tai & 0,93, 0,94
va 1,79, mot nhom methylen ndi véi oxy & &
497 (1H, d, J = 18,0 Hz, H-212) va 6 4,89
(1H, d, J = 18,0 Hz, H-21/). Phé “C-NMR
xut hién tin hiéu cua 32 nguyén tir carbon,
trong d6 c6 7 nguyén tu carbon thude phén
duong con lai 25 carbon 1a phan aglycon. Phd
DEPT cho thiy phan aglycon nay bao gdm mot
nhom acetyl ddc trung bdi cac tin hi¢u 5c167,9
(CO) va 20,9 (CH;), mot hé carboxyl a, S
khong no tai & 174,1 (CO), 170,3 (C) va 121,2
(CH), bdn carbon c6 dinh véi oxy tai & 71,2,
84,1, 73,9, 75,6 va cac tin hi€u dic trung cua
mét phan to duong tai & 95,3 (C-1'), 34,5
(C-2, 78,3 (C-3"), 76,2 (C4"), 67,1 (C-5"),
17,7 (C-6"), 56,0 (3'-OCH3;). Cac tin hiéu nay la
hoan toan phu hop véi s6 lidu cua dudng
a-L-oleandrose, mot loai duong rat phd bién

trong cac loai thudc chi Nerium. Nhu vay, cé
thé nhan dinh hop chét 3 1a hop chat c6 dang
khung cardenolid - mot dang chat rat phd bién
trong cdy triac dao- bao gdm mét khung steroid
va mot vong j-lacton khong no dinh & vi tri
C-17. So sanh cac dit liéu phd cua hop chit 3
v6i dir liéu phd cua chat oleandrin [2] ma nhom
nghién ciru da phan lap tir 14 cay triic dao, két
hop v6i dit lidu cong bd trong tai lidu [5, 9, 11],
d3 khing dinh hop chit 3 13 oleandrigenin-3-O-
a-L-oleandrosid hay con goi la oleandrin. Nhu
vay két qua cho thdy, mot sé hop chit phan 1ap
duge tir 14, ta ciing co thé con thiy & cac bo
phan khac trong cdy trac dao nhu phin vo than
cdy. Diéu nay goi ¥ cho viéc sir dung cdy trac
dao mot cach t6t hon trong viéc lam nguyén
lidu chiét xuat phan lap cac glycosid tim.

Hop chét 4 (B-sitosterol): thu dugc dudi
dang tinh thé mau tring, nhiét d6 néng chay &
135-136°C. Phd 1H-NMR cua hop chit (1) xuat
hién tin hi€u cia 6 nhém metyl tai 6y 0,68 (3H,
s) va 1,01 (3H, s); 0,85 (3H, t, ] = 7,5 Hz); 0,82
(3H, d, J = 7,0 Hz); 0,93 (3H; d, J = 6,5 Hz);
0,82 3H,d, J=7,0 Hz) va 0,84 (3H, d, ] = 6,5
Hz)], xuét hién tin hiéu ctia mot proton lefin tai
du 5,35 (1H, dd; 3,0 Hz, 3,0 Hz), tin hiéu cua
mot metin mang oxy tai &y 3,52 (1H, m). Trén
phd 13C-NMR cho thiy sy xuét hién cua 29
cacbon, Xuét hién tin hiéu cua lién két olefin tai
d¢ 140,8 (C-5) va 121,7 (C-6); tin hiéu cua 6
nhom metyl tai 6c 12,0 (C-18); 19,8 (C-19);
18,8 (C-21); 19,1 (C-26); 19,4 (C-27) va 12,0
(C-29) cung vdi tin hiéu cua mot nhom metin
mang oxy tai 3¢ 71,8 (C-3). So sanh sd liéu pho
NMR ctia hop chét 4 véi hop chit S-sitosterol
[12], thay hoan toan phu hop. Do d6 hop chat 4
duoc xac dinh 1a g-sitosterol.

4. Két luan

Bing phuong phap séic ky, bon hop chit da
duoc phan lap tor vé than cia cay tric dao
(Nerium oleander L.) thu hai & Ha Noi. Phan
tich cac dit kién phd va so sanh vé6i nhiing tai
lidu dd cong bd, cac hop chit nay duge xac dinh
la acid 27-hydroxy-34-hydroxyurs-12-en-28-oic
(1), neriasid (2), oleandrin (3), S-sitosterol (4).
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Abstract: From the ethanol 96% extract of the bark of Nerium oleander L. collected in Ha Noi,

(Vietnam), four compounds (1-4) were isolated by chromatographic methods. These isolates were
identified 3,27-dihydroxyurs-12-en-28-oic acid (1), neriaside (2), oleandrine (3), f-sitosterol (4) by
spectroscopic analyses and comparison with literature data.

Keywords: 33,27-dihydroxyurs-12-en-28-oic acid, neriaside, oleandrine, S-sitosterol.



