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Abstract: Four previously undescribed lanostane tetracyclic triterpenoids baoslingzhines T-W (1-4) were

isolated from Ganoderma lucidum. Their structures including relative and absolute configurations were assigned by

spectroscopic methods and ECD calculations.
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HRESIMS (m/z 485.325 8 [M+H]", calcd. for 485.326 2)
Hfy s Ho oy 7 O C, H,,0,, ANBFIFEHN9. "'H NMR i
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H-29), 1.31 (3H, s, H-28), 1.19 (3H, s, H-19), 1.06 (3H,
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Figure 1 Structures of compounds 1-4

s, H-30), 0.99 (3H, d, J = 6.4 Hz, H-21), 0.72 (3H, s, H-
18)] F1 1 AN it F [0, 6.75 (1H, t, J = 7.5 Hz, H-24)].
C NMR.DEPT ## (% 1) &5 30 N JE 1, A5 74
FRJE (8 /N0 5 AN B, i 1A sp 24K [6
143.8 (C-24)] F1 1 M4 AL [0, 72.8 (C-6)] 10 M Z= Tk,
o 3 ANER 2 [0, 220.0 (C-3), 200.2 (C-7), 172.3 (C-
26)], 3 Ml [0, 164.2 (C-9), 138.4 (C-8), 129.1 (C-25)]
4 sp® st bk B G SR B B R WA &1
FFEERR S KA = . PEAN 2 BT L 1D 12D NMR £
5, R AW 15 12a-hydroxy-3,7-dioxo-5a-lanosta-
8,24(E)-dien-26-oic acid"ff1 &5 4 AH AL, X0 7E T F2 5k
(AL & C-11 78 5] C-6 7. 'H-"H COSY i (&2)
HH,-11/H,-12 ) 4 5% A HMBC 3 (& 2) 1 H-6/C-5,
C-7 (6. 200.2), C-8 (J. 138.4), C-10 [ % & H-5 [ g
A dd (J = 14.0, 3.2 Hz) #%4~ d (J=13.0 Hz) ilF ¥4
T Rk,

XTGP A R B, 32 2 ROESY AH G F
A B € - ROESY i (K 3) # H,-19/H-6, H,-18,
H,-18/H-20 #1 H-17/H,-30 (¥ A 2% % B H-6, H,-19, H.-
18 7E [Al— W], & H pRIAL, H,-30 FTH-17 76 3R i
TAHRI, Aoty B4k, £ ROESY i oWl %2 3 H,-
23/H,-27 AR, R AP RER . H-5 G 5T =
13.0 Hz & W] H-5 #1 H-6 A Jx . 454 H;-21 [d, 0.99
(d, J= 6.4 Hz)] L1 RS 1 2 T C-20 F &/ R
20R (20R: 6, 0.90)". g ffy & I 4a X k4 AL, 4 it 5
7 (5R,6R,108,13R,14R,17R,20R)-1 Al (5S,6S,10R, 138,
14S,17S,20R)-1 B f 7 . 45 SRR A, 1 (520 ECD i
£ 5 (5R,6R,108,13R,14R,17R,20R)-1 ¥ BL (] ECD Hh £&
ARG (Bl 4). Bk, #iE 1 14ax #4544 5R,6R,
10S,13R,14R,17R,20R. Ik, (&M 1 HILE /I 1F L%
5E, 71 4 A baoslingzhine T

&2, B aE A, R4 °C NMR 3 A HRESIMS

Table 1 'H (500 MHz) and *C NMR (150 MHz) spectral data of
1 and 2 (in CD,0OD)

1 2
o, (JinHz) o, type 0, (Jin Hz) O, type
1 2.03, overlap 35.6, CH, Ha:2.76, dt(13.6,3.7) 30.8, CH,
Hb: 1.33,td (13.6, 3.7)

No.

2 Ha:2.80,m 34.1,CH, Ha:1.98, m 24.3,CH,
Hb: 2.35, m Hb: 1.61, dq (15.1, 3.7)
3 220.0,C 4.64,t(3.7) 79.1, CH
4 48.4,C 37.8,C
5 2.31,d(13.0) 56.5,CH 1.44,m 47.7, CH
6 4.29,d(13.0) 72.8,CH Ha:1.71,m 18.1,CH,
Hb: 1.49, m
7 200.2,C Ha:2.38, m 30.5, CH,
Hb: 2.27, m
8 138.4,C 164.7,C
9 164.2,C 141.2,C
10 41.5,C 38.9,C
11 Ha:2.20,m  29.5,CH, 200.6, C
Hb: 1.37, m
12 1.87, overlap 31.4,CH, Ha: 2.86,d (16.6) 52.8, CH,
Hb: 2.41,d (16.6)
13 36.0,C 48.2,C
14 48.5,C 54.1,C
15 Ha:2.08,m 32.5,CH, 5.21,dd (9.6, 5.6) 76.5, CH
Hb: 1.54, m
16 Ha:2.45,m 24.4,CH, Ha:2.13,m 36.6,CH,
Hb: 2.41, m Hb: 1.79, m
17 1.56, m 50.5,CH 1.96, m 49.9, CH
18 0.72,s 16.5,CH, 0.95,s 17.3, CH,
19 1.19,s 19.7,CH, 1.15,s 19.3, CH,
20 1.46, m 374,CH 147, m 37.1,CH
21 0.99,d (6.4) 18.9,CH, 0.94,d(6.5) 18.4, CH,
22 Ha: 1.60,m  36.0,CH, Ha:1.52, m 35.6,CH,
Hb: 1.20, m Hb: 1.19, m
23 Ha:2.25,m  26.5,CH, Ha:2.24,m 26.4, CH,
Hb: 2.12, m Hb: 2.12, m
24 6.75,t(7.5) 143.8,CH 6.74,td (7.4, 1.5) 143.5, CH
25 129.1 C 129.2C
26 172.3,C 172.0,C
27 1.81,s 12.5,CH, 1.82,brs 12.5, CH,
28 1.31,s 31.3,CH, 091,s 28.4, CH,
29 141,s 20.4, CH, 0.96,s 22.4, CH,
30 1.06, s 24.9,CH, 1.31,s 20.4, CH,
3-OCOCH, 172.5,C
3-OCOCH, 2.03,s 21.1, CH,
15-OCOCH, 172.5,C
15-OCOCH, 2.07,s 21.2, CH,

HHE (m/z 571.362 0 [M+H]', caled. for 571.362 9), #fi &
oy 7308 CH,0,0 FHIHTLE 42 1) 1D NMR
I (R 1), K 2 5 ganoderic acid W' HIAZ g 3L 5 1%
WRCHE AL 7E °C NMR % 2 82 1 X 54 T 2
R T —AEEIRF IS S [0,/0. 4.11/66.5 (CH-T)],
FEBE 2 C-7 J& BB KBS 5 R AR 7 AN Al AR B I e s, A
$ C-5 (9. 40.1 in CDCl,—6,. 47.7 in CD,OD) [k 2447
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= 'H-'THCOSY -~ HMBC
Figure 2 The 'H-'H COSY and key HMBC correlations of com-
pounds 1-4

¥ k3% 75 £ 5 f1 C-6 (. 27.4 in CDCL,—4,. 18.1 in
CD,0D) WAL 1l w37 75 M # 8l . 14840 HE W ik
AW 2 B C-7 AL ¥ A JR ORI H %, 'H-"H COSY
W (K 2) o H-5/H,-6/H,-7 [f1 4 2< A HMBC i (& 2)
H,-7/C-8 (5. 164.7), C-9 (d. 141.2) F H,-19/C-5, C-9,
C-10 FUAH SR SE 71X —HEWr . BE4b, °C NMR i o i
TR -EBENXANET2HIT —NEERE S [I.
200.6 (C-11)], £EFfi# C-8 (0. 133.9 in CDCl,—d,. 164.7
in CD,0D) 1k 240 %% 37 J7 11 8% 3, &5 & FLARAE
PE UV I (253 nm), B C-11 457 1 T B 3 4% 84k
Wi, 35 AY TE R T o, p ANHEANER, HMBC i (&1 2)
H,-12/C-9, C-11 HIAH RAESE 13X —#EWr. Bk, i€

Figure 3 The key ROESY correlations of compounds 1-4

THEY 2 10-FTH S5 M . ROESY & (K& 3) H H,-30/
H-17, H-5 #1 H-5/H,-28 [1 4 % % B H,-30, H-17, H-5 1
H,-28 #H <, HAE[F —#a, N atyf, ROESY i
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BALE IS T30 C H,0,, AEFE N9, (a3
5 lucidenic acid S""/ 1D NMR #¥¥5 (£ 2) #1181, & T
C-27 (. 65.3 in CDCL,—J,. 56.9 in CD,0D) 11t 2 {if
R 1) 37 7 MR8 B, HEWT 3 4 lucidenic acid S XU = 14
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Figure 4 Experimental ECD curves together with calculated ECD spectra of 1-4

T = NBAN IR B AE S [0, 219.0 (C-15)], HEWT L&
V14 1) C-15 {0 i) I H BE 4 A A A A 5 . 'H-"H COSY
i (B 2) 1 H,-16/H-17 B #H ¢ 1 HMBC i (& 2)
H,-30/C-13, C-14, C-15 (d,. 219.0) 1 H,-16/C-14, C-15
MR SSIE ] 7 L3R4 . ROESY i (1 3) 1 H,-30/
H-5, H-17 Ml H,-18/H,-19, H-20 [ 41 55 i 5 7 tb &
W4 (R BLA SR*,10S*, 13R*, 14R*,17R*. H,-21
[0, 1.02 (d, J = 6.5 Hz)] ML AL RS i T C-20 148
TR R A 20RY ., )5, ECD 5 (K 4) #iE TG
Y 4 (4 5k K9 B R 5R,10S,13R,14R,17R.20R, 544K
baoslingzhine W,

SLIGER S

Anton Paar MCP-100 digital polarimeter 4 4= 5 )
BF T Y6 (Anton Paar 24 #); 8 — B REAC (B H )
P w); SP 5030 A - i 4% iy ROBUAH (i A (A6 283
B R A IR 23 7); AB SCIEX triple TOF X500R
3 HER 1S (AB SCIEX 2 7]); Bruker AV-500 MHz /%
AV-600 MHz #% i & 41 9% 3 4 (LA TMS SN N o,
Bruker A 7); MCI gel CHP 20P 3£} (70~150 pm, H 74
=320 ]); YMC gel ODS-A-HG ## £} (12 nm S-50 pm,
H A YMC A 7)); -l % SEP Basic C18 fa i # (120A
5 um, 10 mm x 250 mm, 3t 52 2EE AR R A F).

RZZM T 201844 A H = B4 TR 1L T ELMEEL
JERIART, kit R 2. o BB B B B A A 0 9T P
P R B 08 N Z TR SR, B bR AR
(CHYX0619) CAEIAET AR RN TH IR 25 5B
1 RESE

B AR 2 T4 1 5244 500.0 kg, ¥ 7 5 80% 2. 1%
[E] S F2 B (2 x 3000 L x 3 h), & B, 980E K 46,
R E (£124.6 kg)o 12028 IR E, NS4
TR QR 4R, B3 R QBRI Rk 48, 158 2
B BRI AIRE (11.5 kg). FL4 MCI gel CHP 20P X
AR 18 B DLFBE - 7K R 88 (40%~100%) 6 & %6 i,
TLC W ll-& I Al [R5 43, 530 17 M5 FrA~Q.

Fr.M (736.0 g), 4 MCI Gel CHP-20P % JZ #7,
fig—7K (30% ~100% ) # BE Pefit, 43 8 N4 4 (Fr.M.1~
Fr.M.8). Fr.M.5 (220.0 g) % Sephadex LH-20 A, F
Ve 15 4 W45 (Fr.M.5.1~Fr.M.5.4). Fr.M.5.1
(117.0 g) Z& RP-18 #: (I EE-7K, 40%~100%) 6 £ 53 55
53 8 BY (Fr.M.5.1.1~Fr.M.5.1.8). Fr.M.5.1.3 (22.9 g)
2 RP-18 FE (FFEE-7K, 50%~ 100%) 6 & Pt it 45 31 7 &6
7% (FrM.5.1.3.1~FrM.5.1.3.7). FrM.5.1.3.4 (2.9 g) &
Sephadex LH-20 #E, FEE (100%) Felli 53 N E4157 (Fr.
M.5.1.3.4.1~Fr.M.5.1.3.4.3). Fr.M.5.1.3.4.2 (606.8 mg)
2t Sephadex LH-20 ¥, H B ¥t i 15 2 4~ W 4H 43 (Fr.
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Table 2 'H (500 MHz) and *C NMR (150 MHz) spectral data of
3 and 4 (in CD,0D)

3 4
No. o, (Jin Hz) O, type o, (Jin Hz) O, type
1 Ha:1.61,m 36.4,CH, Ha:2.38,m 37.6, CH,
Hb: 1.22, m Hb: 1.71, td (14.5, 4.3)
2 Ha:2.86,td (14.6,5.8) 35.7, CH, Ha:2.85,td (14.5,5.5) 35.7,CH,
Hb: 2.50, m Hb:2.39, m
3 2.30,m 219.1,C 218.8,C
4 49.0,C 48.3,C
5 1.54,dd (12.0,3.7) 52.3,CH 1.53,m 51.7,CH
6 Ha:2.26,m 24.6,CH, Ha:2.27,m 26.4,CH,
Hb: 2.11, m Hb: 2.15, m
7 5.56,d(6.8) 121.2, CH 6.80,d (6.2) 124.8, CH
8 144.1,C 137.1,C
9 145.9,C 146.0, C
10 38.4,C 38.6,C
11 5.46,d(6.4) 118.5, CH 5.46,d (6.2) 117.3, CH
12 Ha:2.25,m 39.0,CH, Ha:2.45,m 37.8,CH,
Hb:2.23, m Hb: 2.35, m
13 449, C 43.6,C
14 51.5,C 56.7,C
15 Ha: 1.69, m 32.5,CH, 219.0,C
Hb: 1.44, m
16 Ha:2.03, m 28.9,CH, Ha:2.68, m 42.5, CH,
Hb: 1.38, m Hb: 1.90, m
17 1.66, m 525,CH 191,m 46.7, CH
18 0.65,s 16.3,CH, 0.72,s 16.3, CH,
19 1.23s 22.4,CH, 1.23,s 22.3, CH,
20 1.48, m 374,CH 2.33,m 36.8, CH
21 0.98,d(6.5) 18.8, CH, 1.05,d (6.6) 18.8, CH,
22 Ha:2.36,m 37.8,CH, Ha:2.30,m 35.8,CH,
Hb: 1.72, m Hb: 1.26, m
23 Ha:2.37,m 26.3,CH, Ha:2.26,m 24.5, CH,
Hb: 2.24, m Hb: 2.18, m
24 6.87,t(7.7) 147.1, CH 6.76, t (7.6) 143.6, CH
25 133.3,C 129.1,C
26 170.0, C 171.9,C
27 431,s 56.9, CH, 1.82,s 12.5, CH,
28 1.14,s 25.8,CH, 1.07,s 25.8,CH,
29 1.06,s 22.8,CH, 1.14,s 22.7, CH,
30 091,s 25.9,CH, 1.10,s 22.8, CH

3 3

M.5.1.3.42.1 Al Fr. M. 5.1.3.4.2.2). Fr.M.5.1.3.4.2.1
(268.4 mg) % | % HPLC (Z i -7/K, 75%, K &
0.05% TFA, Jiti#: 3.0 mL-min™) 2L 7324 &592 (1, =
27.15 min, 3.89 mg). Fr.M.5.1.3.5 (4.9 g) & Sephadex
LH-20 #, HEEYEME A3 3 ST 4H 5> (Fr.M.5.1.3.5.1~Fr.
M.5.1.3.5.3), Fr.M.5.1.3.5.3 (254.0 mg) £&}-4 HPLC
(ZJE-7K, 80%, 7K H % 0.05% TFA, #iiE: 3.0 mL-min™)
ai b5 2L A1 (¢, = 20.50 min, 1.82 mg) 1 4 (7, =
24.14 min, 3.06 mg). Fr.M.5.1.5 (19.0 g) & Sephadex
LH-20 #, H 36 W15 2 AN 41 2 (Fr.M.5.1.5.1 Al Fr.
M.5.1.5.2). FrM.5.1.5.1 (9.7 g) & RP-18 ¥ (H iE-7K,
50%~100%) 5 FE e i3 2 6 A~ 4H 5 (FrM.5.1.5.1.1~

Fr.M.5.1.5.1.6). Fr.M.5.1.5.1.2 (2.5 g) % Sephadex
LH-20 £, B 3% B 79 2 /N 4H 43 (Fr.ML5.1.5.1.2.1 F
Fr.M.5.1.5.1.2.2). Fr.M.5.1.5.1.2.2 (592.8 mg) £ 3}l
4% HPLC (Z B5-7K, 72%, /K 41 % 0.05% TFA, i %
749 3.0 mL-min™) 201k 15 21k & ¥ 3 (¢, = 34.93 min,
3.29 mg).

2 BEIE

A&, s EE AR, BT HEE . (o] +80.4 (c
0.17, MeOH); UV (MeOH) %__ (log ¢): 249 (3.25), 218
(3.56), 203 (3.38) nm; CD (MeOH) 1 (de): 278 (+3.41),
233 (-3.49), 210 (+5.12), 203 (+3.47) nm; HRESIMS
m/z 485.325 8 [M+H]" (calcd. for C,,H,,0,, 485.326 2);
'HA1TC NMR % W% 1.

&2, sEE A&, T HE. [af +71.1 (¢
0.30, MeOH); UV (MeOH) /. (log ¢): 253 (3.46), 217
(3.68) nm; CD (MeOH) 1. (de): 293 (- 0.35), 257
(+36.29), 220 (=11.64), 202 (=0.65) nm; HRESIMS m/z
571.362 0 [M+H]" (calced. for C,,H;,0,, 571.362 9); 'H
A1C NMR i L% 1,

A3, E K, T HEE. [o]p +47.2 (c 0.24,
MeOH); UV (MeOH) /__ (log ¢): 243 (3.71), 233 (3.74),
216 (3.77) nm; CD (MeOH) 4_, (de): 273 (+2.52), 259
(+2.18), 234 (+2.71), 223 (+5.87), 209 (+1.86), 201
(+2.66) nm; HRESIMS m/z 469.330 8 [M+H]" (calcd.
for C,H,;0,, 469.331 2); 'H 1 °C NMR %4z 0.3 2.

&4, wEE A, T HE . [alf +55.0 (¢
0.20, MeOH); UV (MeOH) 4__ (log ¢): 249 (3.16), 217
(3.47), 202 (3.29) nm; CD (MeOH) 1, (de): 284 (+4.14),
232 (-3.89), 210 (+5.84), 205 (+3.83), 201 (+4.24) nm;
HRESIMS m/z 467.315 2 [M+H]" (calced. for C,,H,,0,,
467.315 6); "H A1 C NMR #E W% 2.

{E& STlK: TP A SIS — 1R, Tt e & iR
WO B A KBRS S8 X WA SO S AR, s s
% MME O FE KB A ST B I, 51 ST SC i iR 48
AN, I SCE BEAT A E .

FIGERSE: P A 1EE A BRI R
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