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A new pregnane steroid from Poria cocos

XIAO Chao-yuan'’, HAO Zhi-you'?, YANG Meng'?, ZHOU Shi-qi'*, ZHANG Jun-yang'”,
ZHENG Xiao-ke'?, SUN Yan-jun"**, FENG Wei-sheng'**

(1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. The Engineering and
Technology Research Center for Chinese Medicine Development of Henan Province, Zhengzhou 450046, China;
3. Co-construction of Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases by Henan &
Education Ministry, Zhengzhou 450046, China)

Abstract: The 95% ethanol extract of Poria cocos was separated and purified by ODS, MCI gel CHP20 and
silica gel column chromatography combined with the semi-preparative HPLC. The chemical structures of the
isolated compounds were identified by NMR, MS, IR, and calculated NMR methods. Seven compounds were
isolated from Poria cocos and identified as 20S-25,3a, 15a,19,20-hydroxy-pregnane-7-ene (1), dehydroeburicoic
acid monoacetate (2), eburicoic acid acetate (3), dehydroeburicoic acid (4), eburicoic acid (5), dehydropachymic
acid (6), pachymic acid (7). Compound 1 is a new pregnane steroid.

Key words: Poria cocos; chemical constituent; pregnane steroid; tetracyclic triterpenoid; structural
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AR A E . AR SC 0 X PR TR X 95%
LIESERUHAT R A 2 BB TE, /580 7T MM S, JF
FE 2 I E R S 2 07 1 1 L85 .

FER5T
a1 T REE S (MeOH), 14 54.216.1 °C.

[a]? +28.7 (¢ 0.11, CH,OH); UV (CH,OH) /__ (log ¢):
203 (5.22); IR v, 3 348,2 929, 1 680, 1 205, 1 033 cm™,
R TR S W A2 5L HRESI-MS m/z: 389.228 3
[M+Na]" (i+ 518 N 389.229 8), Al ffi E b & 1 HI 431
FH C,H,,0,, AEAE RS, 'HNMREE (R 1)+, &
N T AR 15 5 6, 0.47 (3H, s, H-18), 1.06 (3H,
d, J= 6.1 Hz, H-21) fl— MR 15 5 5, 5.47 (1H,
d, J=5.0 Hz, H-7) DL X i A~ 32 515 5 6, 5.53 (1H, d,
J = 3.8 Hz, 2-OH), 4.53 (1H, d, J = 3.4 Hz, 3-OH), 4.33
(1H, d, J = 5.8 Hz, 15-OH), 4.25 (1H, dd, J = 7.6, 4.6 Hz,
19-OH), 4.13 (1H, d, J= 5.5 Hz, 20-OH). _iA'H NMR
HEEHE, 454 PC NMRGH 2 AN FJE 7 N 2L 9 A
R IEF 3 A Zm AL 21 MfE 5 (R 1), Hh o, 13.6
F124.1 4b B A SRR AE 45 5 R 6, 68.6 (C-2), 68.2
(C-3), 68.7 (C-15), 67.5 (C-20) Kb 4 /> 3% 58 ¢ FH 3L Al
5 61.1 (C-19) Ab 1y 1AV E A F R AE (S 5, R WAL

G JE T A e I8 2 i, JR BT pregn-T-ene-25,
3a,150,20-tetrol, 3= 2 22 J| 75 T~ 19 {7 (1) H 2 4 44k
popusa R/ i

'H-'H COSY 1% (Kl 1) A KAS TR ZA &
17 1£ — CH,(1)CH(2)CH(3)CH,(4)CH(5)CH,(6)CH(7) -
~CH(9)CH,(11)CH,(12)-fll-=CH(14)CH(15)CH,(16)CH
(17)CH(20)CH,(21)- = AN 45 #49 B . HMBC i (I 1)
IR T BUR AR5 5 H-1 5 C-3.C-10.C-19; H-9 5
C-8.C-12; H-14 5 C-13.C-8; H-16 5 C-13.C-14; H-18
5 C-12.C-13.C-14.C-17; H-19 5 C-5.C-7.C-9; H-20
5 C-16.C-17; LA 2 3-OH 5 C-2.C-4; 15-OH 5 C-14.
C-16; 20-OH 5 C-17.C-21. H ' H-9 5 C-8 L J H-14
5 C8XH MM KAE T, 456 C-8 MRk W1k 5 1 B {H
137.1 %8 '"H-"H COSY i iy =/ Bd i C-8ix —
1 ZE A2 H-1 5 C-10.C-19 F1 H-19 5 C-5.C-9
XA G AE TR C-1l I = C-10 5 C-9 % #:, H
C-19 578k C-10 H#4HIE; H-14 5 C-13 f1H-16 5 C-
13.C-14 LL X H-18 5 C-12.C-13.C-14.C-17 iX B 4 %
S5 RWERC-13 5 C-12.C-14.C-17.C-18 #HIE# .
HR4E 3R NMR 48, #2159 1T E5 1908 2,3,
15,19,20- ¥4 %22 {§-7-1% . NOESY i (K 1) B/RLAF
A5 5 H-2 5 H-1b.H-4b; H-3 5 H-1a.H-4a; H-5 5
H-4b; H-9 5 H-11b.H-12b; H-11a 5 H-19.H-12a; H-18

Table 1 'HNMR (500 MHz) and "C NMR (125 MHz) data of compound 1 in DMSO-d,
No. 0,(Jin Hz) [ No. oy, (Jin Hz) [
1 1.98, m 35.1 13 - 44.0
1.40, m 14 1.70, overlap 62.7
3.60, overlap 70.6 15 3.95, ddd, (14.9, 9.6, 5.0) 70.9
3 3.59, overlap 70.2 16 2.01,m 38.5
1.80, m 31.9 1.62, overlap
1.26, m 17 1.48, d, (8.3) 57.1
5 1.76, overlap 354 18 047,s 14.0
1.72, overlap 29.6 19 3.62, m 63.3
1.63, overlap 333, m
7 5.47,d,(5.0) 120.9 20 3.39,dt, (7.9,5.8) 70.5
8 - 137.1 21 1.06, d, (6.1) 24.0
9 1.58, overlap 51.8 2-OH 5.53,d, (3.8) -
10 = 39.1 3-OH 4.53,d,(3.4) -
11 1.56, overlap 23.0 15-OH 4.33,4d,(5.8) -
142, m 19-OH 4.25,dd, (7.6, 4.6) -
12 1.75, overlap 40.4 20-OH 4.13,4d, (5.5) -
1.12, m

= IH.'H COSY

/N HMBC
Structure ofs compound 1 and its key "H-"H COSY, HMBC, and NOESY correlations

Figure 1

% NOESY
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5 H-12a.H-15.H-16a.H-20; U\ % 2-OH 5 H-1a.H-19;
3-OH 5 H-1b.H-4b; 15-OH 5 H-14.H-16b; 19-OH 5
H-la.H-4a; 20-OH 5 H16b.H-17. }: 7" H-18 5 H-15
FIAH A5 B M 15-OH N a #4784 ; H-2 5 H-1bH-4b [1]
AHKAE B R 2-OH 4 B #4924 ; H-3 55 H-1aH-4a ¥ 4
K5 HR W 3-OH N a2, X} F 20 Aok i1 (1 Fg 7Y,
f# Fi Gaussian {4 % 208 F1 20R 4 F #4) 74 ) NMR 3k
1T THE, 3R FH DP4+3EAT MEZE 40 #r, 15 31 20S A 2
N 100%, Hi EAL 9120 628 SH AL, {E ECD &
W, ALE Y 175 205 nm 4k TR £ Cotton RN, J8 I 5 b
S ECD #1vH 5 ECD B (B 2), B e i 4 & 1) 1 4
X ¥ A 208, iy 4 N 208-2,3a, 150, 19,20- 2 3 - 24
8-7-45

----- Calculated ECD spectrum of (20R)-1

----- Calculated ECD spectrum of (205)-1
104 “-, —— Experimental ECD spectrum of 1

Electronic circular dichrosim

-30

T T T T 1
200 250 300 350 400
Wavelength / nm

Figure 2 Experimental and calculated ECD spectra of compound 1
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PR 3 [ e PR b 25861, BT KSR i
JL 0 (R T 28, AT A B L B B AR 2 RVEE B AR
LR, BATTZEIT RS . ARBMRE 95% 4
WEIRYIh > B2 T ML E Y, Kb am 11— A4
PR . ALt b E TR E D
HIZ AR, IR SR LB T — R B it

I ERSY

TRZEZHF (30 kg) K H 208 e T, 283 /e vh =
2 K2 5 B W B S e N 2 fLRHRHE ) LR R
% Poria cocos (Schw.) Wolf F] T J& & 1%, 24 #F ¥5 K
(NO.20230522) {47 T T /e 44 1 25 1 K T AR BRI 5T
o,

Bruker AVANCE 11T 500 % #% # 3% #f {X 1 Bruker
maxis HD B & AT B 8] B2 3 (42 [ 47 & 3¢ /A 7] ); Thermo
EVO300 % 4h 3 Y66 BT ALK Azl 4%  Thermo Nicolet
IS 10 {8 B A8 3 21 40 3% 4 (3€ B Thermo Scientific
/7 #)); Applied Photophysics ChirascanqCD [& — {4 )¢ i
1% (£ [E Applied Photophysics 2> #]); Autopol IV 4= H
IWEFEA (5 BB T8 KA F]); N-1111 B4 R K G R 2

B N-1001 2Y Jjg % 78 R AL (3 52 B A IR A #));
By HELC-16 B 2 ] £ A B i 4 (B A 58 A A);
COSMOSIL 5C18-MS- II t& 34+ (250 mm x 10 mm, 5 pm;
H A& Tesque A 7); MCI gel CHP-20+ Diaion HP-20.
D101 K7L B #4 fiIg (H A =22 16 2% A 7]); Toyopearl
HW-40C (H 4 TOSOH 2 #l); ik (100~200 H,
200~300 H, & B vEih T) ), WEE . O (B4,
RETTE FRML THRAF).

1 ERSSE

IR T B 1% 30 kg, K 95% B #k [m] i 4 HL
=R, BRI 2131 h, PR RSS2 SR E 1.91 ke
SR E RIS SR BUS, AR EL, 15 200 i
7 (18.18 g) FI/KHEBAL (1.85 kg)o 7K EBALLE Diaion HP-
20 KL BB BEAE, 287K (0%—95%) Hf B e i, 75
B 7AH ) Fr.l ~Fr.7.

Fr.3 (13.62 g) % Toyopearl HW-40C ¥k i #F: 7 it
I3, HEE-7K (30%—80%) f FE Y i, 19 31 6 A 414
Fr.3-1~Fr.3-6. Fr.3-3 (1.11 g) & RERKE (i 93 5, —
A e - I (1000 1—1: 1) B REVE, 53 15 4145
Fr.3-3-1~Fr.3-3-15. Fr.3-3-9 2 -] 2 W AH (B —K
34:66) 4litk, 5 2L 591 (4.19 mg, ¢, = 28.6 min).

AR AL (18.18 g) £ hk Ji A € ik 4 B, F il
fif— R .16 (1002 1—1:1) BAFESEME, 43 3] 10 N4 5
Fr.P-1~Fr.P-10. Fr.P-8 (1.48 g) ZRER AL tOIE/ 5, 1
M- 2R W8 (15:1—1: 1) BREE e, 53] 8 M%)
Fr.P-8-1~Fr.P-8-8. Fr.P-8-4 (0.78 g) £k Jje #: (1% /3
B, A -2 208 (100 1—1:1) BAEESE i, 93] 104
1%} Fr.P-8-4-1~Fr.P-8-4-10. Fr.P-8-4-2 (80 mg) & 3
il & A (R EE-7K 91:9) 4ifh, 331165472 (9.84 mg,
t, = 40.6 min). Fr.P-8-4-8 (100 mg) £ il & i AH (F
¥ -7K 92.5:7.5) 4ifk, 13 214 &4 3 (4.66 mg, 1, =
37.6 min). Fr.P-9 (1.48 g) £ Hk IRk (03 4> 55, 44 il
fik— 2 B8 2L (5112 1) B B o it J A P — &0 H -
FRBE (500 1—>5:1) B BEBe b, 75 2 6 A2 %3 Fr.P-9-1~
Fr.P-9-6. Fr.P-9-5 (0.83 g) £ fik i A (0 3 70 15, 3 v
fif— 2 1R 2.1 (107 1—1:1) BREE S, 15 30 8 /N 4H 73 Fr.
P-9-5-1~Fr.P-9-5-8. Fr.P-9-5-5 (460 mg) £ - £ W
FH (FREE-7K 88:12) 734, 432 5 N4H.5) Fr.P-9-5-5-1~Fr.
P-9-5-5-5, Fr.P-9-5-5-4 (70 mg) &> %Al (FFEE—/K
85:15) 4lifk, 1521t 544 (8.69 mg, £, = 63.8 min). Fr.P-
9-5-5-5 (50 mg) &1l % W AH (FFEE-/K 83:17) 4fifk,,
BEMAEYS (28.63 mg, t, = 36.2 min). Fr.P-9-5-5-2
(200 mg) £ -1l 2 AR (FFIE-7K 83:17) 4355, £ 215
N 43 Fr. P-9-5-5-2-1~Fr. P-9-5-5-2-5. Fr.P-9-5-5-2-4
(20 mg) 2 il 4% WM (FF BE—7K 80:20) 4k, 15 24L&
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) 6 (2.23 mg, 1, = 48.5 min), Fr.P-9-5-5-2-5 (20 mg)
202 ) S WM (PR -K 881 12) 4lifh, B EIL AW T
(2.38 mg, t, = 17.8 min).

2 HMETE

&1 o FIR 45 i (MeOH), 44 £.216.1 °C.
[@]2 +28.7 (¢ 0.11, CH,0H); UV (CH,OH) /___ (log &):
203 (5.22); IR v, : 3 348,2 929, 1 680, 1 205, 1 033 cm,
PRI TR S AT U A2 5 HRESI-MS m/z: 389.228 3
[M+Na]" (i 515 A4 389.229 8); '"H NMR (500 MHz,
DMSO-d,) fi1*CNMR (125 MHz, DMSO-d,) iz 3% 1.

A& 2: AT R K (CH,CL), ESI-MS m/z:
511.37 [M+H]", 7 30N: C,,H,,0,. 'HNMR (500 MHz,
CDCl,) #1C NMR (125 MHz, CDCL,) % # 5 3¢ k"
il —5, BB 2 A LA R TLIR Z TR

& 3: TG E B R K (CH,CL), ESI-MS m/z:
513.39 [M+H]", 4+ ¥xU4: C,,H,,0,. 'HNMR (500 MHz,
CDCI,) #1C NMR (125 MHz, CDCL,) % # 5 3¢ k!
RIE— 3, LRG3 kLR SBERE .

A& 4: A TEE R K (CH,CL), ESI-MS m/z:
469.36 [M+H]", 713 N: C,,H,,0,. "HNMR (500 MHz,
pyridine-d,) F1"°C NMR (125 MHz, pyridine-d;) ¥ 5
SCHERUHRGE — B R AT 4 N AN AL

&M s: BT E TR K (CH,CL), ESI-MS m/z:
471.38 [M+H]", 7373 0: C,,H,,0,- "HNMR (500 MHz,
pyridine-d,) 1 °C NMR (125 MHz, pyridine-d,) 4 5
SCHRUCHRE — B, e A S A LR -

& 6: F1{0 TG E TEF K (CH,CL), ESI-MS m/z:
527.37 [M+H]", 70 F3N: C,,H, 0, 'HNMR (500 MHz,
pyridine-d,) Fl *C NMR (125 MHz, pyridine-d,) ## 5
SCHRU TR E — B e AT 6 N AL IR

W& T TG E TR R K (CH,CL), ESI-MS m/z:
471.38 [M+H]’, 7T A: C,H,,0,. 'HNMR (500 MHz,
pyridine-d,) Fl *C NMR (125 MHz, pyridine-d,) ##5
SCHRUHRGE — B, e A T AIRE IR .

3 NMRHMECDitE

18 F Gaussian %4 3 47 NMR i1 5, K F| MMFF
(1) 43 ¥ 3135 K P48 F 7 keal-mol ™ ] % & & XF 208 F
20R P AT BEAL B BEAT M) R4 2R, i3 % 2 R FLiR,
£ B3LYP/6-31G(d,p) HIZK-F T, R iX Lty G4z NiAk
HPRB) 4 BT v 5, A MR b &AL A S B
IRZESE A H . KX AR A R HEAT NMR i 5, 18
I %5 vz pR B, R ] GIAO (gauge invariant atomic
orbitals) /7 V£ £ MPWIPW91/6-311G(d,p) /K7 K #E4T
THE, 3B S AR (RGBT i, AR R 2% 2 5
i o EEAS B S 1 IR Y 1) BT R R T 1

18 ; F RS PAPY 3R b (TMS) NS IR, 7E FiR &4 T
TSR T R SRR . P DY R e e b SR T
T S AGE Y 1A B AL B 0 BT AR 344
ERIN W R A e e O N X R A /B WA )
& A AR T B A=A R . 55K NMR 1
AT B % B SR T 1 B Ak 2= A B 5 S BRI AR 1)
12 RS A K DPA+BEAT HER 7347

10 1 4 ) # B 18 02 3@ ik BCD i 5 5 58
ECD X} EU SR 5E 1. K NMR i 55 72 3R 30 9 i
TH 5 45 B AE B3LYP/6-31G(d,p) /KF T LA H % 9 7 741
#E47 ECD i1 5, 4R J5 1 SpecDis1701 % {4 th %t ECD it
AP ST S

fEE STk HBIm AR E S, AT SIS E .
Y R SC AR5 W A | T e SRR B AR B o R S 1 0 4
Y TERRAIL T — B T Bh; R0 2 AT R R FT U 6] S i
B 0] 25 T 48T I SR SRR AR A2 5 45 P AR BER A
BB AR T S ok R e S TR

FIEEMSE: FT A VEE BB AR 2 v R
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