® Nghién clru - Ky thuat

Cc hop chat lupan phan 14p tir ciy bon bot
(Glochidion eriocarpum. Champ)

Vii Kim Thy', Phan Vin Kiém', Pham Hai Yén',

bat van dé

Bon bot (Glochidion eriocarpum Champ),
cac tén goi khac: cay séc, bot éch, cheé bot, 16
lao nhéng. Cay nay moc hoang & vlng trung du
va mién nii nwédc ta. Ngudi ta lay canh va la
cay bon bot lam thube, dung twoi hay khoé.
Trong than va 14 ctia né déu cb tanin (khoang
10% trong 1&, 12 - 15% trong vé than) va
saponin, steroid. Theo kinh nghiém dan gian,
cay bon bot dung dé chiva rén déc cén (gia la
vat lay nwéc ubng, con ba ddp lén vét thwong),
hodc di &ng do son (ldy ca canh la séc lay
nuée dé riva). Co noi con dung bon bot chiva ia
chdy, chi*a ly trec khudn. Tai cac bénh vién
déng vy, ngudi ta dung la cay nay chira phu
thiing, ca phu do than, véi iiéu 35g la khé/ngay,
s&c ubng, két qua rat tét. Phan trén mat dat cua
cay bon bot cd tac dung khang vi khuén
Staphylococcus aureus va Bacillus pyocyaneus
" Cac hop chét lupenon, 3-epi-lupeol,
glochidon, glochidonol, glochidiol va lup-20(29)-
ene-1B,3p-diol d& dwoc phan lap tlr 1a cay,
trong d6 hop chét glochidiol cé hoat tinh trc ché
manh su phat trién cla cac dong té bao ung
thw MCF-7, NCI-H-460 va SF-268 trong tht
nghiém in vitro ' Tac dung chéng 6xi hoa va
chdéng nhiém khuan cutia cay bon bot cing da
dwoc nghién cieu P Trong chwong trinh sang
loc tim kiém cac hoat chat chéng ung thw cé
ngudn gbéc thién nhién, chang t6i da tién hanh
th& nghiém hoat tinh rc ché sy phat trién cla
mot sb déng té bao ung the ngudi thiee nghiém
cla dich chiét methanol 14 cay bon bot. Két qua
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cho thay dich chiét methanol ctia phan trén mat
dat cla cay bdn bot (rc ché manh sy phat trién
clia cac té bao ung thu nhu ung thuw ¢ t& cung
(Hela: 1Cs = 6,17£0,88 pg/ml; SKOV3: ICs
7,26510,35 pg/ml), ung thuw vi (MCF7: ICs
12,22+0,37 pg/ml: KPL4: ICso = 5,87+0,66ug/mi),
ung thw biéu mé than chuyén dang (COS7: ICs
= 15,7+1,48 pg/ml). Bai bao nay théng bao két
qua tach chiét va xac dinh cau truc héa hoc 4
hop chét lupan ti 14 cay bon bot.

Vat liéu va phwong phap nghién
clru

Mau thwc vat

Phan trén mat dat ciua cay bon bot
(Glochidion eriocarpum Cham.) thu tai Tam
DPao, Vinh Phuc. Mau dwoc TS Ninh Khéc Ban,
Vién Sinh thai va Tai nguyén sinh vat giam
dinh. Mau tiéu ban dwoc lyu gitv tai Vién Hoa
hoc cac hop chat thién nhién.

Phwong phap nghién ctru

Phwong phap phan lap cac hop chat

a. S3c ky I6p mdéng (TLC): Séc ky l&p moéng
duoc thyc hién trén ban mong trang sdn DC-
Alufolien 60 F254 (Merck 1,05715), RP18 F2545
(Merck). Phat hién chat bng dén t& ngoai & hai
budc séng 254 nm va 365 nm hodc dung thubc
thtr 1a dung dich H,SO, 10% dwoc phun déu
lén ban mdng, sdy khod rdi ho néng trén bép
dién tr tir @én khi hién mau.

b. Sdc ky cét (CC): Sac ky cot duoc tién
hanh v&i chat hap phu la Silica gel pha thuwong
va pha ddo. Silica gel pha thwong co c& hat la
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0,040-0,063 mm (240-430 mesh). Silica gel pha
dao YMC (30-50 um, Fujisilisa Chemical Ltd.).

Phwong phap xac dinh cau tric hoa hoc
cac hop chat

a. Diém nong chay do trén may Kofler micro-
hotstage

b. Phd khéi lwong phun mu dién t
(Electrospray lonization mass spectra) dwoc do
trén may AGILENT 1100 LC-MSD Trap.

c. Phd cong hudng tir nhan NMR duoc do
trén may Bruker AM500 FT-NMR Spectrometer.

Phan lap hop chat

Glochidon(1): Tinh th& mau trdng, nhiét do
néng chay 164-165°C. ESI-MS: m/z 443 [M+H]"
(positive), CigHz005.

'H-NMR (CDCl;, 800 MHz) & (ppm): 7,10 (d,
J =105 Hz, H-1), 5,78 (d, J = 10,5 Hz, H-2),
1,53 (H-5), 1,54 (H-6), 1,47 va 1,53 (H-7), 1,57
(H-9), 1,38 va 1,63 (H-11), 1,15 va 1,77 (H-12),
1,73 (H-13), 1,04 va 1,69 (H-15), 1,49 va 1,51
(H-16), 1,39 (H-8), 2,40 (m, H-19), 1,94 (m, H-
21), 1,21/1,41 (H-22), 1,13 (s, H-23), 1,08 (s, H-
24), 1,06 (s, H-25), 1,11 (s, H-26), 0,95 (s, H-
27), 0,81 (s, H-28), 4,59 (br s, H,-29), 4,70 (br
s, Hy-29) va 1,69 (s, H-30).

*C-NMR (CDCl5,200 MHz) xem Bang 1.

Lup-20(29)-en-3a,23-diol (2): Tinh thé mau
trang, nhiét d6 néng chay 209-210°C. ESI-MS:
m/z 443 [M+H]" (positive), C3qHs00-.

'H-NMR (CDCls, 800 MHz) & (ppm): 1,25 va
1,45 (H-1), 1,94 va 1,46 (H-2), 3,67 (br s, H-3),
1,62 (m, H-5), 1,36-1,37 (H-6), 1,37 va 1,54 (H-
7), 1,47 (m, H-9), 1,24 va 1,46 (H-11), 1,10 va
1,69 (H-12), 1,67 (m, H-13), 1,02 va 1,68 (m, H-
15), 1,38 va1,48 (m, H-16), 1,38 (m, H-18), 2,40
(m, H-19), 1,92 (m, H-21), 1,20 va 1,39 (m, H-
22),3,40(d, J =7,5Hz, H,;-23), 354 (d, /=75
Hz, H,-23), 0,69 (s, H-24), 8,87 (s, H-25), 1,05
(s, H-26), 0,98 (s, H-27), 0,79 (s, H-28), 4,69 (d,
J =1,0 Hz, H,-29)/4,57 (d, J =1,0 Hz, Hp-29) va
1,69 (s, H-30).

3C-NMR (CDCl;,200 MHz) xem Bang 1.

Lup-20(29)-en-1B,3p-diol (3): Tinh thé mau
trdng, nhiét do nong chady 249-250°C. ESI-MS:
m/z 443 [M+H]" (positive), C1oHs005.

'H-NMR (CDCl5, 800 MHz) & (ppm); 3,43
(dd, J = 11,5, 4,5 Hz, H-1), 1,68 va1,84 (H-2),
3,24 (dd, J = 12,5, 4,5 Hz, H-3), 0,58 (dd, J =
11,5, 2,0 Hz, H-5), 1,59 (H-6), 1,38 (H-7), 1,51
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(H-9), 1,38 va 2,18 (m, H-11), 1,14 va 1,68 (H-
12), 1,68 (H-13), 1,01 va 1,68 (H-15), 1,38 va
1,49 (H-16), 1,35 (H-18), 2,39 (m, H-19), 1,27
va 1,92 (H-21), 1,20 va 1,39 (H-22), 0,96 (s, H-
23), 0,76 (s, H-24), 0,91 (s, H-25), 1,05 (s, H-
26), 0,96 (s, H-27), 0,80 (s, H-28), 4,56 (d, J =
1,0 Hz, Ha-29), , 4,68 (d, J = d (2,0 Hz, Hy-29)
va 1,68 (s, H-30).

¥C-NMR (CDCl3,200 MHz) xem Bang 1.

Lup-20(29)-en-1B,3p-diol (glochidiol, 4):
Tinh thé mau trédng, nhiét dd nong chay 268-
269°C. ESI-MS: m/z 443 [M+H]" (positive),
C30Hs002.

'"H-NMR (CDCl5, 800 MHz) & (ppm): 3,78
(dd, J =10,5, 5,0 Hz, H-1), 1,75 va 1,86 (H-2),
3,50 (t, J = 3,0 Hz, H-3), 1,23 (H-5), 1,43 va
1,50 (H-6), 1,36 va 1,43 (H-7), 1,63 (dd, J =
13,0, 2,3 Hz, H-9), 1,40 va 2,14 (H-11), 1,25 va
1,67 (H-12), 1,67 (H-13), 1,00 va 1,66 (H-15),
1,37 va 1,47 (H-16), 2,39 (ddd, J = 11,0, 11,0,

5,7 Hz, H-19), 1,30 va 1,92 (H-21), 0,92 (s, H-

(
23), 0,83 (s, H-24), 0,92 (s, H-25), 1,05 (s, H-
26), 0,98 (s, H-27), 0,79 (s, H-28), 4,68 (d, J
2,0 Hz, Hs-29), 4,56 (s, Hy-29) va 1,68 (s, H-
30).
*C-NMR (CDCl;,200 MHz) xem Bang 1.
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Hinh 1: Céu tric hod hoc cua 1-4
Két qua va thao luan
Hop chat 1 thu duoc duéi dang tinh thé

mau trdng c6 nhiét do6 nong chay 164-165°C.
Phd ESI-MS xuét hién pic ion v&i cudng dé cao
tai m/z 443 [M+H]" (positive) twong (rng vé&i
cong thirc phan t& CaoHsoO,. Hop chét nay
chuyén sang mau do tim khi phun H,SO, 10%
trén ban TLC rdi ho néng cho phép dy doan

TAP CHi DUQC HOQC - 1/2010 (SO 405 NAM 50)



® Nghién ctru - Ky thuat

day 1a mot hop chét tritecpenoid. Phd 'H-NMR
xuat hién tin hiéu singlet tu tai & 4,70 va 4,59
clia hai proton néi déi dién hinh thudc nhanh
isopreny! cua khung lupan-20(29)-ene, 7 tin
hiéu singlet cia 7 nhom methyl bac ba tai &
1,13, 1,08, 1,06, 1,11, 0,95, 0,81 va 1,69. Trong
@6 tin hiéu dich chuyén manh vé phia truong
thap hon tai & 1,69 chirng té né dwoc nbi vao
n6i doi tai C-20. Mét néi déi néi veng ciing
dwoc xac dinh tai § 5,78 va 7,10 véi hang sbé
twong tac J = 10,5 Hz. Phd "*C-NMR cua 1 xuét
hién tin hiéu cta 30 carbon, trong d6 moét nhom
carbonyl lién hop véi nbi déi ndi vong dwoc xac
nhan tai § 20567 (C=0), 125,33 va 160,02
(C=C), tin hiéu tai & 109,70 (CH,) va 150,89
(C), cung v¢&i tin hiéu clia nhém methyl tai &
19,51 chirng to day la hop chat c6 khung lupan-
20(29)-ene ! Cac tin hiéu carbon khac dwoc
xac dinh bang phd DEPT 90 va DEPT 135 cung
véi cac phd NMR hai chiéu nhu HSQC va
HMBC. Nhirng di kién néu trén cho thay day la
moét hop chat lupan co néi d6i C-20/29, mot
nhém carbonyl fién hop véi ndi déi CH=CH, va
c6 thé 1a hop chét glochidon da duoc biét dén
tlr chi Glochidion ™. Két qua so sanh cac do
kien phd cla 1 vé&i glochidon hoan toan phu
hop (Bang 1). Trén cac phd HMBC, tvong tac
clia H-23 va H-24 véi C-3, cla H-25 véi C-1
cing nhv twong tac cta H-1 véi C-3 va C-25
chirng té néi doi tai C-1/C-2 va nhém C=0 tai
C-3. Twong tac HMBC cla H-30 v&i C-19/C-
20/C-29 cing nhu twong tac cua H-29 voi C-
19/C-20/C-30 cing khang dinh rd sy co mat
ctia nbi doi tai C-20/C-29. Nhw vay, hop chéat 1
_ dwoc khéng dinh 1a glochidon.

Hop chat 2 dwoc phan lap dwdi dang tinh
thé mau tréng. Phd 'H-NMR cta né tuwong tu
nhw ctia hop chat 1, cho phép dyw doan hai hop
chat nay cé cau tric gan twong tw nhau. Nhanh
isopropeny! dwoc xac dinh b&i cac tin hiéu céng
huwdng tai § 4,69 (1H, d, J = 1,0 Hz, H,-29)/4,57
(1H, d, J = 1,0 Hz, H,-29) va 1,69 (3H, s, H-30).
Su khac biét dé nhan thay nhéat 1a su xuat hién
thém tin hiéu cla 2 proton cua nhém
oximethylen tai & 3,40 (d, J = 7,5 Hz, H,-23) va
3,54 (d, J = 7,5 Hz, Hy,-23) va méat di mét nhém
methyl trong phan t& ctia hop chét 2 so véi 1.
Sau nhém methyl con lai tai & 0,69 (s, H-24),
8,87 (s, H-25), 1,05 (s, H-26), 0,98 (s, H-27),
0,79 (s, H-28) va 1,69 (s, H-30) va proton cua
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nhom oximetin xuét hién tai & 3,67 (H-3). Phd
BC-NMR clia hop chét 2 ciing xuat hién cac tin
hiéu cua 30 nguyén t& carbon. Trong dé, nhanh
isopropenyl duoc khdng dinh bdi cac tin hiéu
carbon cdng hudng tai & 151,28 (C-20), 109,50
(C-29) va 19,51 (C-30). Ngoai ra, sw xuat hién
clla nhém oximetin tai § 76,92 (C-3), nhom
oximetilen tai 5 71,62 (C-23) va 6 nndbm methyl
cling duoc xac dinh tai 5 17,98 (C-24), 16,40
(C-25), 16,18 (C-26), 14,89 (C-27), 18,22 (C-
28) va 19,51. Sy méat di mét nhém methyl va
xuat hién nhom oximethylen cho phép xac dinh
nhom hydroxyl gan vao moét trong cac nhém
methyl trong phan t&¢ cia hop chat 2. Vi tri lién
két ctia cac nhom hydroxyl dwoc xac dinh bang
phd COSY, HSQC va HMBC. Phan tich chi tiét
cac twong tac ghi nhan dwoc trén phd H-H
COSY cua hop chat 2 cho phép ghép nbi cac
manh cau trac C-1/C-2/C-3, C-5/C-6/C-7, C-
9/C-11/C-12/C-13/C-18/C-19/C-21/C-22 va C-
15/C-16. Proton methyl tai & 0,69 (H-24) twong
tac HMBC v¢&i C-3 tai & 76,92 va C-23 tai &
71,72 cho phép xac dinh vi tri cia hai nhém OH
tai C-3 va C-23. Két qua so sanh cac di kién
phé NMR cua 2 v&i cac di liéu tvong ng cla
lup-20(29)-en-3a,23-diol (Bang 1) cho sw phu
hop hoan toan ',

Hop chat 3 duoc phan lap dudi dang chéat
két tinh mau- trdng, nhiét dé néng chay 249-
250°C. Vét chéat trén TLC chuyén sang mau dé
tim khi ho néng cé6 s dung thubc hién mau
H,SO,4 10% cho phép dy doan day 1a moét hop
chat tritecpenoid. Phé *H-NMR dac trng cho
mot hop chét tritecpenoid véi su xuét hién cia
7 nhém methyl bac ba dugc xac dinh bdi cac
tin hiéu singlet tai & 0,96 (6H, H-23 va H-27),
0,76 (H-24), 0,91 (H-25), 1,05 (H-26), 0,80 (H-
28) va 1,68 (H-30). Sw chuyén dich manh vé
phia truéng thdp hon clia nhém methyl tai §
1,68 cung véi sy xuat hién cda 2 proton olefin
tai 4,56 (1H, d, J = 1.0 Hz, H,-29) va 4,68 (1H,
d, J =20 Hz, Hp,-29) goi y cho sy c6 mat cua
mot nhanh isopropenyl. Ngoai ra, hai tin hiéu
céng hudng tai 6 3,43 (1H, dd, J = 11,5, 4,5 Hz,
H-1) va 3,24 (1H, dd, J = 12,5, 4,5 Hz) clng
khang dinh st ton tai clia 2 nhém oximetin. Phd
*C-NMR cua hop chat 3 xuat hién cac tin hiéu
cla 30 nguyén t& carbon. Trong do, suw c6 mat
cda moét nhanh isopropenyl dwoc khdng dinh
b&i cac tin hiéu tai § 151,03 (C-20), 109,67 (C-29)
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va 19,43 (C-30). Ngoai ra, cac tin hiéu cong
hwdng tai & 79,23 (C-1) va 75,96 (C-3) xac
nhan sw cé mat cia 2 nhéom oximetin. Thém
vao do, sy cd6 mat 6 nhdom methyl bac 3 dwoc
chirng minh bdi cac tin hiéu carbon cbng
huwdng tai § 28,06 (C-23), 15,15 (C-24), 12,10
(C-25) 16,44 (C-26), 14,66 (C-27) va 18,25 (C-
28). Tl cac dir kién trén c6 thé nhan dinh 3 1a
lup-20(29)-en-dihydroxy. Phan tich chi tiét cac
twong tac trén phd H-H COSY cho phép ghép
ndi cac manh cau truc C-1/C-2/C-3, C-5/C-6/C-
7, C-9/C-11/C-12/C-13/C-18/C-19/C-21/C-22 va

Bang 1: D kién phé NMR cia 1-3

C-15/C-16. Twong tdc HMBC clia H-25 (8 0,91)
véi C-1 (8 79,23) va H-1 (8 3,43) v¢&i C-25 (8
12,10) khdng dinh mét nhém OH tai C-1. Vi tri
clia nhém OH cén lai dwoc khang dinh tai C-3
b&i twong tac HMBC cua H-23 (8 0,96) va H-24
(0,76) v&i C-3 (5 75,96) va tir proton H-3 (5
3,24) v&i C-23 (5 28,06) va C-24 (5 15,15). Héa
hoc lap thé 3 dwoc xac dinh b&i sy phu hegp
hoan toan vé sb lieu phd NMR tai cac vi tri
twong (ng so véi cac sb lieu da duoc cong bd
VI T cac phan tich da néu, hop chéat 3 dwoc
xac dinh la lup-20(29)-en-13,3p-diol.

c é-c# ! &a'b 50@ &a'b ac& &a'b ‘SC' &a'b

1 159,94 160,02 33,0 33,18 79,0 79,23 76,97 75,85
2 125,13 125,33 27,4 26,70 37,5 38,28 36,25 36,54
3 205,63 205,67 76,7 76,92 75,7 75,96 76,89 77,15
4 44,65 44,82 41,0 40,67 38,9 39,10 37,37 37,63
5 53,42 53,61 42,9 43,14 53,1 53,32 47,70 47,96
6 19,01 19,20 18,1 19,51 18,0 18,20 18,41 18,66
7 33,75 33,94 33,8 34,01 34,1 34,32 33,97 34,24
8 41,75 41,93 40,4 41,19 41,3 41,57 43,52 43,79
9 44,42 44,61 50,3 50,47 51,4 51,69 51,12 51,39
10 39,55 39,72 371 37,27 43,5 43,79 42 .86 43,18
11 21,24 21,42 20,9 21,08 23,8 24,04 23,78 24,04
12 25,09 25,27 25,1 25,33 250 25,30 25,01 25,28
13 38,22 38,40 38,1 38,24 38,0 37,79 37,54 37,81

14 43,01 43,19 43,0 43,15 42.8 43,12 41,53 41,80
15 27,36 27,55 26,5 27,60 27,4 27,73 27,40 27,66
16 35,48 35,67 35,6 35,79 35,5 35,83 35,56 35,82
17 43,10 43,28 42,9 43,23 42,9 43,12 42,92 43,12
18 48,14 48,32 48,3 48,49 48,3 48,54 48,26 48,53
19 47,29 48,07 48,0 48,24 47.9 48,20 47,97 48,23
20 150,77 150,89 1561,0 151,28 150.,8 161,03 250,84 151,08
21 29,78 29,98 299 30,06 29,7 29,98 29,71 29,98
22 39,96 40,15 40,0 40,21 39,9 40,21 39,96 40,21

23 27,79 27,98 71,4 71.62 14,9 156,15 27,65 27,89
24 21.41 21,60 19,8 17,98 27.8 28,06 21,89 22,14
25 19,20 19,38 16,2 16,40 11.9 12,10 11,69 11,92
26 16,45 16,64 16,0 16,18 16,2 16,44 16,17 14,43
27 14,42 14,61 14,7 14,89 14,4 14,66 14,49 14,74
28 18,03 18,23 17.8 18,22 18,0 18,25 18,00 18,25
29 109,49 109,70 109,3 109,50 109,4 109,67 109,40 109,64
30 19,32 19,51 19,3 19,51 19,2 19,43 19,17 19,42

®Po trong CDCl3, °125 MHz, 500 MHz , * sé ligu cda glochidone (4'-lupenone)  @s¢ cia lup-20(29)-en-

3¢,23-diol ¥ 56 ligu cia lup-20(29)-en-18,3p-diol !, * s lisu cia lup-20(29)-en-11, 3a-diol @
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Cac phé NMR cua hop chét 4 rat tvong tu
nhu clia 3 cho thdy ching cé ciu tric rat gan
nhau. Diém khac biét chi thdy duoc la cac tin
hiéu cua véng A, trong do tin hiéu cta hai proton
clda hai nhdm oximetin tai & 3,78 (dd, J =10,5,
5,0 Hz, H-1), 3,50 (t, J = 3,0 Hz, H-3) da thay déi,
cung véi gid tri 8¢ tai C-1 (75,85) da dich chuyén
vé phia treong cao hon va 8¢ clia C-3 (77,15) lai
dich chuyén vé phia trwerng thap hon. Pac biét
tin hiéu 8c.s da thay doi tir 53,32 vé& 47,96. Suw
thay ddi nay cho thdy cu hinh clia hai nhém OH
cla 4 da thay ddi so véi 3. Gia tri hang sb J clia
H-3 nhd (3,0 Hz) chirng té proton nay chiém vi tri
equatorial, tiec 'a nhom 3-OH chiém vi tri axial.
So sanh céac gia tri phd NMR cla 4 voi lup-
20(29)-en-1p3.3a-diol (Bang 1) hoan toan phu
hop . Phé khéi lwong ESI-MS xudt hién pic ion
m/z 443 [M+H]" (positive) twong tng véi cong
thire phan tlr CaoHseO,. Céc gia tri phd NMR clia
4 dwoc khang dinh chinh xac bang cac phd 2D-
NMR (HSQC va HMBC). Chi tiét cac twong tac
HMBC duwoc chi ra trén hinh 2. Nhuv vay, hop
chat 4 dwoc khdng dinh 1a glochidiol, mét hop
chéat da dwoc phan 13p t& chi Glochidion va ¢
hoat tinh (rc ché manh sw phat trién cua cac
dong té bao ung thw MCF-7, NCI-H-460 va SF-
268 trong thir nghiem in vitro @
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Hinh 2: Mot sé tuong tac chinh trén phd
H-H COSY va HMBC cta 1-4

Két luan: Bang cac phuong phap séc ky két
hop, 4 hop chéat lupan la glochidon (1), lup-
20(29)-en-3a,23-diol (2), lup-20(29)-en-1p,3p-
diol (3), va glochidiol (4) d& dwoc phan lap. Cau
trac hoa hoc cla ching duwoc xac dinh bang
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phd khéi lvong, phd cong hwdng tir hat nhan
maét chiéu va hai chidu cung véi viéc so sanh
v&i cac tai liéu d& cong bé. Hop chat glochidiol
mé&c du da duoc biét dén tr mot sé loai thude
chi Glochidion nhwng day la lan dau nd duoc
biét dén tlr cay G. eriocarpum.

L&i cam on: Cac tac gid chan thanh cam
on TS Ninh Khac Ban, Vién Sinh thai va Tai
nguyén sinh da giup xac dinh tén khoa hoc cla
cay. Céng trinh dwoc hoan thanh voi sw gilp
dé kinh phi coa dé tai KC10.20/06-10.

Summary

Four lupanes were isolated from the arial
parts of Glochidion eriocarpum by various
chromatography methods. Their structures were
identified as glochidone (1), lup-20 (29)-en-3a,
23-diol (2), lup-20(29)-en-18, 3p-diol (3), and
glochidiol (4) from the analysis of ESI-MS, 1D-
and 2D-NMR spectra in referecnce to the
literature spectral data.
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