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Chemical constituents from cane of Pileostegia viburnoides

LI Xiao-jun, YUAN Yan, LI Zhi, LIU Xiang-gian
School of Pharmacy, Hunan University of Chinese Medicine, Changsha 410208, China

Abstract: Objective To study the chemical constituents from the cane of Pileostegia viburnoides. Methods The compounds were
isolated and purified by silica gel and Sephadex LH-20 column chromatography. Their structures were identified on the basis of their
physicochemical properties and spectroscopic data. Results Thirteen compounds were isolated from the cane of P. viburnoides and
their structures were identified as friedelin (1), 3-oxo-nofriedelin-28-al (2), stigmast-4-en-3-one (3), stigmasterol (4), (24R)-5A-
stigmastane-3, 6-dione (5), tetracosyl amine (6), ursolic acid (7), pomolic acid (8), oleanolic acid (9), umbelliferone (10),
4-hydroxymellein (11), cleomiscosin A (12), and daucosterol (13), respectively. Conclusion Compound 6 is obtained as a natural
product for the first time; Compounds 2—5, 7—29, 11, and 12 are obtained from this genus for the first time and all the compounds are
obtained from P. viburnoides for the first time.
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job 5 T 2010 4 8 F SR B R vk , &3 v
PR 245 K27 0 ) i3 56 R e B R i 5 Tk e A )
76k @ /% Pileostegia viburnoides Hook. f. et Thoms [
FE. bRA (100812) LRAF TR 44 HE i S0 =
2RI S I R S =
2 REBS5NE

TR0 6 o5 R RE 2L 12 kg, RO HE S KNS, I
DL 70% T REA IR PRI 3 UK, el 2 JCER o KR4y
WG K RGO A ATl IR
LG 1E T RERMT R, [RIGAT, 15 AR
Y (12 g). BERR SFEAEH) (36 9D 1E T AU
(48 9).

B MBEAEY) (12 g) ZRERFEMIE, Lis
M-I IR 2.0 (30 0 1—~0 1 1) BREEVEWG, & I0AH
Uy, 15 8 Ny Fr. 1~8. Fr. 1 LLAy k- s
LG (30 0 1) B EL G, ARG 1 (8.0 mg);
Fr. 2 LA ylEE-lE e 08 (30 @ 1) REEL 5, 4
FIMLAW 2 (3.6 mg); Fr.3 SREMRKEELE, IR
REELN, 5245 3 (6.8mg); Fr. 4 LIUFJE
REEL R, HEMLEW 4 (205 mg); Fr. 5 LA
T -BEIR Ol (20 @ 1) JREELN, B2 EY
5 (3.4 mg); Fr. 7% Sephadex LH-20 (500 mm X
15 mm) FEtaakaifl, DLS-FRE (11D REE
ghdh, A5 6 (8.8mg).

SR LR (34 g) LRERkE (I, DA
TIBK-BE PG 2,086 (31 1—0: 1) BREVEL, & JFARL
WGy, 19 8 ANy Fr.1~8. Fr. 2 £RER H #E (500
mmXx30 mm), LLAilE-EER 40 (501, 301,
1:1) BEEEVEME, FFZ Sephadex LH-20 & % 2 5
HEE LAY 7 (47 mg). 8(3.3mg). 9(2.2mg).
Fr. 3 4 Sephadex LH-20, DL E 4, 3405
Y11 (35 mg); Fr. 5 LIREE R B4, A2tk s
Y10 (5.6 mg); Fr. 6 ZERERALCAEAIH % TLC, LA
FhE-BER 06 (1 2 4) eI, 151 12(2.6 mg);

Fr.7 LFBRE R S EL 5, 536G 13 (7.3 mg).
3 HMERE

& 1 LA CamiE); mp 232~
234 C; EI-MS m/z: 426 [M]", A543+ i &k 426;
IR v (cm™): 2 927, 2 868, 1 716, 1 637, 1 388;
Liebermann-Burchard % ¥ & F1 7. 'H-NMR (400
MHz, CDCls) 6: 0.72 (3H, s, 24-CHj), 0.87 (3H, s,
25-CHj), 0.95 (3H, s, 30-CHs), 0.99 (3H, s, 29-CHj),
1.00 (3H, s, 26-CHs), 1.05 (3H, s, 27-CHj3), 1.18 (3H,
s, 28-CHs), 0.88 (3H, d, J = 7.0 Hz, 23-CH3), 2.38
(1H, m, H-4), 2.23~2.25 (2H, m, 2-CH,); “*C-NMR
(100 MHz, CDCls) %dli W& 1. DL F&dhi 5 Sciki
W0, RS 1 AR

ey 2. EEE S Camik); mp 216~
217 °C; EI-MS m/z: 440 [M]"; IR vioo (cm™): 2 929,
2 866, 1 714, 1 560, 1 388; Liebermann-Burchard <
IS S BH s 207 B 440, "H-NMR (400 MHz,
CDCls), 6 9.51 (1H, s, H-28), 0.65 (3H, s, 24-CHj),
0.71 (3H, s, 25-CHs), 0.84 (3H, s, 30-CH3), 0.92 (3H,
s, 29-CHj), 0.98 (3H, s, 26-CHj), 1.58 (3H, s,
27-CHj), 0.96 (3H, d, J = 7.0 Hz, 23-CHj), 2.30 (1H,
m, H-4), 2.25 (2H, m, 2-CH,); *C-NMR (100 MHz,
CDCls) #ufls W4 1. DA% 5 ok — s,
HOSEAL A 2y 3AEARAR K e -28- T .

& 3. Jothakt il (FEE); mp 159~161°C;
EI-MS m/z: 412 [M]"; H1%t 43 754 412."H-NMR
(400 MHz, CDCls) §: 5.72 (1H, s, H-4), 1.19 (3H, s,
18-CHj), 0.92 (3H, d, J = 6.4 Hz, 26-CHj), 0.85 (3H,
t, J = 8.1 Hz, 29-CHs), 0.83 (3H, d, J = 7.2 Hz,
21-CHj), 0.81 (3H, d, J = 6.9 Hz, 27-CHj), 0.71 (3H,
s, 19-CH3): *C-NMR (100 MHz, CDCls) %4 i, %
1o BLE$ed 5 Scikamas— 830, ey 3 i
{55 -4-45-3- 1l o

WA 4: Jotst i CREE); mp 134~135 C;
IR vior (cm™): 3 408, 2 939, 2 866, 1 639, 1 466, 1 377,
1 063, 958, 793; Liebermann-Burchard #1 Salkowski
R EIBTE: MS. IR, "H-NMR %l 55 Scik i
— 5, s E A 4 NS

) 5: To ek b CAig ) ; mp 159~161 C;
EI-MS m/z: 428 [M]'; IR vior (cm™): 2 962, 2 871, 1
718, 1 641, 1 464, 1 240; X1 i 428,
'H-NMR (400 MHz, CDCls) 6: 0.68 (3H, s, 19-CH),
0.80 (3H, d, J = 6.8 Hz, 26-CHj), 0.82 (3H, d, J = 6.8
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Table1 **C-NMR data of compounds 1—3, 5, and 7—11

A 1 2 3 5 7 8 9 10 11
1 22.4 22.4 37.1 38.2 40.0 394 38.3 170.5
2 41.7 41.6 35.0 395 28.0 28.1 28.0 161.2
3 2135 213.3 202.6 209.4 79.8 78.6 79.8 111.3 81.9
4 58.4 58.3 124.4 37.1 40.0 39.5 40.0 144.4 69.8
5 42.3 42.1 175.6 57.6 56.9 56.2 56.9 129.6 118.1
6 41.4 41.2 34.3 2115 19.6 19.3 19.7 113.1 138.1
7 18.4 18.2 33.7 46.8 34.5 33.9 34.2 160.4 118.0
8 53.2 53.0 37.2 38.2 40.7 40.7 40.0 102.1 163.2
9 37.6 37.2 5.7 53.6 47.4 48.3 47.8 155.4 108.3

10 59.6 59.4 40.3 41.4 38.2 37.8 38.3 111.2 144.4

11 35.8 35.6 224 21.8 24.2 24.3 24.2 18.5

12 30.6 30.7 41.3 375 127.0 128.8 123.8

13 39.8 37.8 439 43.1 139.8 139.6 145.4

14 38.4 38.7 57.6 56.1 429 42.2 43.0

15 325 28.2 25.5 24.1 29.3 29.3 28.9

16 36.1 335 29.6 28.2 25.4 26.4 245

17 30.1 47.9 57.7 56.7 47.8 48.1 47.4

18 42.9 36.6 12.7 12.7 54.5 54.5 40.9

19 355 35.1 18.0 12.2 40.1 73.1 43.4

20 28.3 28.5 37.7 36.2 40.5 42.6 31.9

21 32.9 30.6 19.6 18.8 31.8 27.0 35.1

22 39.4 32.4 354 33.9 38.3 38.5 34.0

23 6.9 6.9 275 26.1 29.0 28.7 28.9

24 14.8 14.8 47.6 45.9 16.0 15.8 16.5

25 18.1 17.3 30.7 29.2 16.2 16.3 16.4

26 204 18.9 20.5 20.0 17.8 174 179

27 18.8 20.2 19.7 19.1 24.1 24.6 26.6

28 32.2 209.3 24.5 23.2 181.8 179.3 182.0

29 35.2 34.6 12.7 12.1 17.9 27.2 33.7

30 31.9 29.5 21.7 16.6 24.7

Hz, 27-CHs), 0.84 (3H, t, J = 7.6 Hz, 29-CHj), 0.92
(3H, d, J = 6.4 Hz, 21-CH3), 0.95 (3H, s, 18-CHs):
BC-NMR (100 MHz, CDCls) ¥4 0.3 1. LI E%df
ks -8, M ESY) 5 4 (24R)-5A-
43, 6- i .

Y 6. AtkRIREA; EI-MS miz: 354 [M+
HI*, A2 1A 353. 'H-NMR (600 MHz,
CDCly) 6: 2.34 (2H, t, J = 12 Hz, H-1), 1.62 (2H, m,
H-2), 1.25 (42H, m, H-3~23), 0.87 (3H, t, J = 12.0
Hz, H-24); “C-NMR (150 MHz, CDCl3) &: 33.9
(C-1), 32.1 (C-2), 29.2~29.8 (C-4~22), 24.9 (C-3),
22.8 (C-23), 14.3 (C-24). LA -%¥s 5 sCikdiE -1
JUEHEILES, £ T 54 CH,, H R HBEESS, g
WA 6 DUk,

AW 7: AR R CHEED; mp 266~267 C;

EI-MS m/z: 456 [M]"; Liebermann-Burchard sz Al
Salkowski Jo N3 R B AR 4> 7 BiiE ol 4565
BC-NMR (150 MHz, CD;0OD) ##s W% 1. LA %%
P 5 SRR — 00, MO ES T T SR .

G 8: FEky R (D ; mp 286~289 C;
EI-MS m/z: 473 [M+H]"; Liebermann-Burchard <
SEATE; AR TR A 472, 'H-NMR (600 MHz,
CD,COCD3) &: 0.93 (3H, s, 25-CH3), 0.96 (3H, s,
24-CH3), 1.00 (3H, d, J = 3.9 Hz, 30-CH3), 1.21 (3H,
s, 26-CHs), 1.24 (3H, s, 23-CHj), 1.35 (3H, s,
29-CHs), 1.54 (3H, s, 27-CHs), 2.54 (1H, s, H-18),
3.16 (1H, dd, J = 4.7, 11.0 Hz, H-3), 5.28 (1H, t, J =
3.5 Hz, H-12); *C-NMR (150 MHz, CD;COCD3) %I
W 1. Lh-gdn s sokaaE s A 500, ik
TG 8 Ty AR .
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& 9: FEk R (HIEED; mp 300~302 C;
EI-MS m/z: 456 [M]*; Liebermann-Burchard ) FH
Pes MIXS TRk 456; C-NMR (150 MHz,
CD;OD) ##ii W3 1. DA E3ds 55 SCikifiE A —
UM, WUSERAY 9 T EURIR.

A4 10 Totakr il (FREE); 4841 254 nm &
WIS 5k; EI-MS miz 162 [M]'; IR vier (em™):
3 180, 1 687, 833; AMIXI/> 7k N 162; 'H-NMR
(400 MHz, CD5COCD3) &: 9.55 (1H, s, -OH), 7.89
(1H, d, J = 9.6 Hz, H-4), 7.49 (1H, d, J = 8.4 Hz, H-5),
6.77 (1H, dd, J = 8.4, 1.8 Hz, H-6), 6.70 (1H, d, J =
1.8 Hz, H-8), 6.18 (1H, d, J = 9.6 Hz, H-3); *C-NMR
(100 MHz, CD;COCD3) #i#i W& 1. LA i 5
Bk IE 5, A 10 TR T .

A 11 FIERAR (RED; %4t 254 nm i
W40, 10%M R - £ 5 KBk (s EI-MS miz:
194 [M]*; HIX 2> 7554 194, "H-NMR (400 MHz,
CD40D) 6: 7.56 (1H, dd, J = 7.5, 7.6 Hz, H-6), 7.07
(1H, d, J = 7.5 Hz, H-5), 6.92 (1H, d, J = 7.6 Hz, H-7),
455 (1H, d, J = 2.0 Hz, H-4), 4.54 (1H, m, H-3), 1.45
(3H, d, J = 6.0 Hz, 11-CH3); "*C-NMR (100 MHz,
CD50D) #udhi W3 1. LU %t 55 Seikh s — 5,
% e A 11 Ol 4-hydroxymellein.

A 12: Jotakhih (IR %4h 254 nm &
W98, 10%MR IR - LB Bk R, mp 247~
248°C; EI-MS m/z: 386 [M]"; A% T i &k 386;
'H-NMR (400 MHz, CD;0D) 4: 6.29 (1H, d, J = 9.6
Hz, H-3), 7.88 (1H, d, J = 9.6 Hz, H-4), 6.81 (1H, s,
H-5), 7.04 (1H, d, J = 2.0 Hz, H-2'), 6.85 (1H, d, J =
8.4 Hz, H-5'), 6.92 (1H, dd, J = 2.0, 8.4 Hz, H-6'),
5.03 (1H, d, J = 8.4 Hz, H-7"), 4.22 (1H, m, H-8'), 3.87
(3H, s, H-11"), 3.86 (3H, s, H-10"), 4.30 (1H, d, J = 14.0
Hz, H-9"), 3.67 (1H, d, J = 14.0 Hz, H-9"); “*C-NMR
(100 MHz, CD;0D) 6: 163.5 (C-2), 114.4 (C-3), 146.7
(C-4), 102.4 (C-5), 147.9 (C-6), 139.6 (C-7), 133.8
(C-8), 139.6 (C-9), 113.5 (C-10), 128.8 (C-1), 112.6
(C-21), 149.6 (C-3'), 149.0 (C-4'),116.7 (C-5)), 122.3
(C-6"), 785 (C-7)), 80.3 (C-8), 62.1 (C-9), 56.8
(10'-OCHs), 57.2 (11-OCHs). DL %¥i5ScikdiiE
M, MR 12 h LRHEE A

A 13: AR R (P EED; mp 288~290 C;
MS. IR. 'H-NMR #1 ®C-NMR %#fs-55 SCHk s —
O, MR A Y 13 A M.
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