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Abstract: Objective To investigate the chemical constituents of Pogostemon cablin and evaluate their potential neuroprotective
effects. Methods The methanolic extract of P. cablin were isolated and purified by various chromatographic techniques, including
silica gel column chromatography, Cis column chromatography, Sephadex LH-20 gel column chromatography, and high-performance
liquid chromatography (HPLC). The structures of the isolated compounds were elucidated based on comprehensive analysis of their
physicochemical properties and modern spectroscopic data. Furthermore, a corticosterone-induced injured PC12 cell model was
employed to evaluate the neuroprotective effect of the constituents. Results A total of 18 compounds were isolated from the 75%
methanol extract of P. cablin and identified as (—)-3f,5p-dihydroxyl-5(6— 7)abeo-sitostan-22-ene-6p-aldehyde (1), podosterol (2),
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stigmasta-5,22-diene-3f,7a-diol (3), 7a-hydroxysitosterol (4), stigmasta-4,22-diene-33,63-diol (5), stigmast-4-ene-3[3,6B-diol (6), 4',7-
dihydroxy-5-methoxyflavone (7), 5,4’-dihydroxy-3,7-dimethoxyflavone (8), 5,4'-dihydroxy-3,7,3'-trimethoxyflavon (9), 5-hydroxy-
7,3' 4'-trimethoxyflavanone (10), syringaldehyde (11), 3,4-dihydroxyphenylacetic acid methyl ester (12), methyl 3,4-
dihydroxybenzoate (13), protocatechuyl aldehyde (14), 4-hydroxybenzaldehyde (15), umbelliferone (16), 1,5-octadien-3-hydroxy-3-
methyl-7-one (17), hexadecanoic acid (18). Among these, compounds 1, 3, 9, 11, and 12 significantly enhanced the survival rate of
CORT-induced PC12 cells. Conclusion Eighteen compounds were obtained from patchouli, including flavonoids, steroids, aromatic
compounds, and others. Notably, compound 1 was identified as a novel steroid, named 22-dehydropodosterol. Additionally, compounds
2—7, 11—13, and 16—17 were reported from P. cablin for the first time. Among all isolated compounds 1, 3, 9, 11, and 12
demonstrated notable neuroprotective activity.

Key words: Pogostemon cablin (Blanco) Benth.; 22-dehydropodosterol; stigmasta-5,22-diene-3f,7a-diol; syringaldehyde; 3,4-

dihydroxyphenylacetic acid methyl ester; neuroprotective activity

I FHENERE (Labiatae) FIFSH B % diene-3p,7a-diol, 3). T {i-5-J#-3p,70- 8% (7a-
% Pogostemon cablin (Blanco) Benth.[’JF-J#Hh -3 hydroxysitosterol, 4). & {{-4,22-—J#-3pB,6a- — i
gy, JEPE TR . E ok U A AR R ( stigmasta-4,22-diene-3p,6B-diol, 5). & {-4-J% -
WHRIT R W KIARFE, |76, =, & 3p,6B- ¥ (stigmast-4-ene-3p,6B-diol, 6). 4',7- %
St A D ERIEI2, SCERIRGE, TER R BE-5-H AR (4',7-dihydroxy-5-methoxyflavone,
STEFEREIS. TR, RN R SR, YR EPEEZE 7). 54~ RR3,7- WAL (5,4'-dihydroxy-
VB AER), FEBURN . RS T R AR T R 3,7-dimethoxyflavone, 8. Fi] V.35 3 (5,4'-dihydroxy-
HRT, M EE 0B8R0 2 N SR s R 3,7,3"-trimethoxyflavon, 9). 5-F3&-3"4",7- = F 4 J&
R0, R T RN A B2 R il (5-hydroxy-7,3',4"-trimethoxyflavanone, 10).
filth, ASSZIGR S M BTV, BRI 15 T#MmE (syringaldehyde, 11). 3.4- " ¥3RK L RH
FARAMML Y LT, L Be 3] 18 Mus fig (3,4-dihydroxyphenylacetic acid methyl ester, 12)
v (B 1D, 3% E AN (-)-3B,5B-dihydroxyl-5(6—> 34- = K R WO W PEE ( methyl 3,4-
7)abeo-sitostan-22-ene-6f3-aldehyde (1), podosterol dihydroxybenzoate, 13). Jii JLZkH% (protocatechuyl
(2). F#-522-"4-3p,70- _FF (stigmasta-5,22-  aldehyde, 14). 4-F2HIRHEE (4-hydroxybenzaldehyde,

16 17 18

E1 &Y 1~18 HLFEE

Fig.1 Chemical structures of compounds 1—18
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15). “=JEHd (umbelliferone, 16). 1,5-3% —#i-3-¥2
Fe-3-FRE-7-F (1,5-octadien-3-hydroxy-3-methyl-7-
one, 17). T 7548 (hexadecanoic acid, 18). H A
a1 R SRS, a2~ 7. 1~
13, 16~17 NE RN #EE T/ E . Ik, #hEg
MO CRAPIEPE R 25 AR W, I A 2 40 O TS
R R I, A 1. 3. 9. 11 A1 12 ¥R BUHBTE
AR ER .

1 MR5EE

1.1 ZHBEK

KRR IR BE i vE 5598 PC12 4 s B H E R
S r SR S TRV ORI ZS 1 o= A0 L P
1.2 Zm5H

FmE . BEEE Ol HRE. SR (O,
RS T RHE 2 AR AR HEEARSEER (200~
300 H, F SB#PEL T )5 Sephadex LH-20 #EAX (i
#t Amershan Pharmacia 2 7] ) ; Toyopearl HW-40F #¢
Ji&& CHA Tosoh AFD; JxAH Cis IR (HERHE( L
AR AR AR, ik (GEE Sigma
AFD; GFose W Z SRR C22B R EREFEAMRAE R
AF]D; CCK8 A& (b =AM R AR AFD;
FeJgi CEAEIE AR R A D T (EigE R
AWAHIRAF], #iL5 54910-89-3); DMEM #5573,

BRI 55 < -FE 8 20T BERREh 22T (Gibeo
Ad]D; JHREFER (Costar 2]

JURER (T RE, HiES 2105094) K
TN e R A R AT, 2R B 2R 5
iR B L N BRI SR B ER P
cablin (Blanco) Benth. ff] T & # F &8 75, 5 &
(GHX202307) IUAF T RCHS o B2 24 K52
13 {X&F

RE-52A Jie % 78 R AL CIE 2R AR AL A48 )
CASCADA IILI-10 SE ZK2lifk REG[FEA &k
WS C LD FR 2 715 Agilent 1220, Agilent 1100
= SORA e A (SE[E Agilent /A F]); Bruker-AV 111
HD-600 #% AR (5 [E Bruker A #]); i &4
Cis i 4 (Ultimate XB-Cis, 250 mmX 9.4 mm, 5
um, AR (R BB RA R D); MicroTOF-
Q I B i Y (£ Agilent 2A%]); Agilent 6230
accurate-Mass tof LC/MS instrument 543 #¥ 5T 111X
(Z[H Agilent A %]); Cary 600 series FTIR £L4M i
1 (ZEE Agilent A F]); Autopol-1 eI e (3£
[E&IERAFD; ZG-TP203 B TR ( iR H

THMRAT]; Series II Water Jacketed % CO, W48
(Z£[E Thermo Fisher Scientific A7)

2 &

21 RERESE

ATk B35y 100kg, H 75%F BN
PR EL CERREL 12 4), 60 CIRZE15978 13.08
kg. REAFERAE GG E, Lof i -E R 48
(20 1 1~3 1 1), S Hbe-HEEHRE (200 1~0:
D e, 187 % Fr. A~G.

Fr. B (399.15 g) ZefdfRAE i, fimk-me g
Ll (70 D 1~1: 1) BREEVEMASS] 14 A4 Fr.
B1~Bl14. Fr. B6 & EMNTEMSEIMEY 10 (5.6
mg). Fr. B9 4 Sephadex LH-20 &AL E (A
Bk-— & E-HEE 550 1), A Cis B
(30%~100% H B /K I A 28 782 (il CHil
BE-PIEE 3 0 1D AEEY 15 (1.2 mg).

Fr. D (271.57 g) ZRERAEEIE, -
O (20 0 1~3 1 D & be-FEE (200 1~0 -
1) BEEEBEML, Yol M2 A, A 2 R
BAFIIR 18 10 ANPEfE 5 Fr. D1~D10. Fr. D6 &
Sephadex LH-20 #EA: CAv ik - — &0 H e - FHBE 5 -
5:1), 5N 8 AN4Y Fr. D6-1~D6-8. Fr. D6-3 &
REMNREEAEY) 18 (20.3 mg), Fr. D6-4 &5
A, Ay IR - SRS R e, PR RAH
Hl 2% TR R B3, 100% 255 IR SRR 1540 &
Y1 (0.67mg, =25.5min, KFFE 4 mL/min).
2 (2.5mg, ®R=29.1min, AFiE 4mL/min), P
100% F EE A BE LB 2IL A4 3 (1.7 mg, r=
21.5 min, AAFRE 2 mL/min). 4 (1.6 mg, rR=23.7
min, AFAE 2 mL/min). 5 (2.0 mg, r=31.1 min,
RAR R 2mL/min). 6 (4.0mg, k=343 min, 1K
TRV 2 mL/min) . Fr. D8 £ M Cig K (B4 43
B, LL 30%~ 100% H B 7K 7 034 T 1o B e I 45 2
10 N ER > Fr. D8-1~D8-10. H:rfr Fr. D8-1 &
HW-40F #E AT il CH B0 il & 2 i (
AHRE-BERR 18 3 0 1) FIROM 1 4 e A
W (40% FEIKERD HREMED) 14 (5.2 mg, =
22.2 min, AFAE 1.5 mL/min). Fr. D8-2 ZHE
FE S UG T BE-BE IR Ol (20 0 1~1 1 1) BRED
fiit, 5% 4 N/ Fr. D8-2-1~D8-2-4. Fr. D8-2-2
G RTG53 R G SO ) 4% = 0B
i, BL 40% KIS A e a 2 EY 17
(2.1 mg, r=15.7 min, & E 2 mL/min). 16 (3.2
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mg, R=26.5 min, AFE 2 mL/min). 12 (3.0
mg, ®R=19.3 min, A E 2 mL/min). 11 (1.4
mg, ®R=21.1min, #FFRE 2mL/min) 13 (2.9
mg, &R=25.3 min, AFRGE 2 mL/min). ¥ FrD8-
8 £& Sephadex LH-20 #EA: (=& He-HEE 1 D
NEJE, 85 5 MRS Fr. D8-8-1~D8-8-5, Hh
Fr. D8-8-4 £ il £ 2 uily, & H bi-Wi R £ s
(10 : D BIFERAISHED 7 MRS EED
8. 9 MR AW . BJa 4 M4 AR & ROl
i, P 75% H BRI BN S AR IEAT 7 B A5 1k
&7 (1.4mg, r=16.2 min, A E 2 mL/min),
DL 72% H B 7K I ORI A AT 7 B ali A S 4k &
Y18 (23 mg, tr=20.5 min, AR E 2 mL/min)
M9 (3.0mg, ®R=22.0min, AFHE 2mL/min).
22 WEREGES PC12 ARG YR IPER

AL LLY FRER G 1 PC12 41 A 240 45t
BRI, GEPEYT PATEZ), SR CCKS VAR 2
MliE 77 PC12 MG TR T 5F 10%64 MG 1%
ML) DMEM 58 &R 75k, BT 37 C. 5% CO;
(MREFRAE PR R 24 he 7E 96 FLAR P ERXT S K
] PC12 40, 4FL 2X 105 N/mL, FFLIIA 100
ul, R ES A KRR, BRI DL KA 2540
CRPGTT 2R . A4 ARG, A
SEARE IR G AEAT AR 0 B F s e 97
FLIEHEFEN PC12 200 BB AN 2520 N2
W E 500 umol/L 7 57 Ji il I 56 AR 7Rk, Hen 29
AR AN 12.5 umol/L I EHEWAEY (5% 0.1%
DMSO) BT . LR sE 240 J5, LI
10 uL CCK8 ¥, B THF4E T E 1h, H 96 £L
WRE T EEFRX 450 nm FEAANEBCE (D, I
ARt EA S S, AR E 4 MEIL,
R AT 3 IR

IHMIAEIE R =(4 20—A we)/(A wu—A )
3 #R
3.1 HmEE

EY 1. LEMHIRY; (o] —5.88 (c 0.02,
MeOH); HR-ESI-MS m/z: 467.349 8 [M+Na]* (it
AN 467350 1, CaoHasO3Na), FKHA TN
CaoHasO3, AMAME N 6. LLAMERER IR 3420, 1725,
1622 em™ (55, RPLEWSHRE., WAL
M FREH . 'TH-NMR (600 MHz, Acetone-de) {i:
N ANZHIERILR7ES 00 0.82 BH, t,J=9.0
Hz)]; 2 MRERE 7S5 [on 0.78 (3H, s), 0.90

(BH,s)], 3 MWIEFE % [6n0.81 3H,d,J=
7.8 Hz), 0.86 (3H, d, J= 6.6 Hz), 1.05 (3H, d, J = 6.6
Hz)] LK 2 /N RE B i S0 HR 258 53 7 AR R 3 713
S [FB TH-NMR {K37X Eox 1 MERES [0n
9.67 (1H, brs)], 2 MR AR ER T55 [6n5.20
(dd, J=15.6, 9.0 Hz), 5.08 (1H, dd, J = 15.6, 9.0 Hz)]
A1 ANEERIRERES [0nd.15 (1H, m)], 46
SRR, NSV N S RERATED .. Lh
Yy 3C-NMR (150 MHz, Acetone-ds) &7 29 /M
55, A 1 DI (0c203.8). 1 XFXERR (oc
139.3 F1 130.2) 12 LK (6c84.9,67.5). 4icy
DEPT #1 'H-NMR & fEtr R Bz &8 1 M EE
BB 2800 B AR Y, C-6 1R AR T B
3, 5459 2 (podosterol) B IX HITET LAWY 1
HC UEE EIE R T A 2C93U

TG 1 451, 3547 7 2D NMR 3¢
55 @it HSQC s /04, X "H-NMR LA AH B
BC-NMR 55T T #EFIAE & 1, 45 ILE
2. fR4E 'H-"H COSY & A 1 hAEAER i
T EAR A 45 B (K 3). £ HMBC i,
3-OH 5 C-2. C-3 Al C-4 #15%, 5-OH 5 C-4. C-5
A C-7H#%, HH-35H;-185 C-5Hx, £
BEIECALT C-3 1 C-5; H-6 5 C-5. C-7 MK,
H-7 5 C-6 #13%, £ C-7 AR Hs-26,
H;-27, H3-29 5 C-25 #5¢, H3-21 5 C-17, C-22 M
%, H H-22 f1 H-23 5 C-24 3%, WFsLT C-17
TR S B RE DL S S A B . 7E NOESY 1
W, Hi-18, H3-19 5 H-8 #H5&, H-8 Al H-6 #H%,
OH-5 5 H-6 1 Hs-19 #H5¢, K] Hs-18. Hs-19. H-
6+ H-8 1 OH-5 Az T-[FIf (B £i7). 7 A/B F MiH
PG (SB-HAD B RGEF, H-3 Mt #
BUAE Sud.15 (1H, brs), EILTEHIE(FS, K 3-H A
FTARGE Cexo BUA)), 3-OH AT B A (AL 1,
IEAh, 7E NOESY i R M %L E] H-3 5 Hz-19 2 [H
WAHRAE S, BB 3 AREEN B-HHY (3B-
OH) B, [N, H-7 5 H-9 K H-14 f74E %5 (Al AH <
55, RPHAT o M. BT @RS IEYE
FEAEYIA ISR, H C20 AR N R, H C-24 1%
(1) SRR L, 24R FRL A RN, 2R AU
TECIEARATT, R A e R L I S AR K T )
BT RGN LG, BE AT 1 AR B S
B3 IbAh, JTEETOEER A AR
BT R ISR, R Tz B E
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F1 £LA4 189 'H-F0 C-NMR & (600/150 MHz, Acetone-ds)
Table 1 'H- and '*C-NMR data of compound 1 (600/150 MHz, Acetone-ds)

{ZDA OH oc {Z0A OH Jc

1 1.39 (m) 276 17 1.23 (m) 56.4
2 1.71 (m), 1.59 (m) 285 18 0.78 (3H, 5) 13.1
3 4.15 (m) 67.5 19 0.90 (3H, s) 19.4
4 2.09 (m), 1.86 (m) 452 20 2.10 (m) 41.2
5 84.9 21 1.05(d, J=9.0 Hz) 21.6
6 9.67 (brs) 203.8 22 5.20 (dd, J =15.0, 9.0 Hz) 139.3
7 2.15 (m) 64.7 23 5.08 (dd, J = 15.0, 9.0 Hz) 130.2
8 2.24 (m) 39.1 24 1.56 (m) 52.2
9 1.41 (m) 50.8 25 1.55 (m) 32.7

10 46.4 26 0.82 (d, J=6.0 Hz) 19.3

11 1.48 (m), 1.41 (m) 22.4 27 0.86 (d, J = 6.0 Hz) 21.4

12 2.05 (m), 1.19 (m) 405 28 1.44 (m), 1.19 (m) 26.1

13 454 29 0.82 (t,J=7.2 Hz) 12.6

14 1.26 (m) 57.0 3-OH 434 (s)

15 1.39 (m), 1.08 (m) 25.0 5-OH 4.00 (s)

16 1.71 (m), 1.29 (m) 29.8

&3

Fig.3 Key COSY, HMBC and NOESY correlations of

&4 1 B9E=Z H-"H COSY, HMBC F1 NOESY #H

2 WEY 1 BLEE

Fig.2 Structure of compound 1

4™ HMBC

XxE5

compound 1

I, WAEY 1 MEH%EEN (-)-3B,5B-dihydroxyl-
5(6—7)abeo-sitostan-22-ene-6B-aldehyde. 2t SciFinder
Bl R R, T 1z &N aY), ardé i 22-
KA P Z HiEE (22-dehydropodosterol ).

&Y 2. BmiRY): 710N CaoHso0s,
ESI-MS m/z 447.4 [M—+H]"; 'H-NMR (600 MHz,
Acetone-ds) 0: 9.66 (1H, brs, H-6), 4.15 (1H, m, H-3),
2.24 (1H, m, H-8), 2.15 (1H, m, H-7), 2.08 (1H, m, H-
4a),2.07 (1H, m, H-12a), 1.87 (1H, m, H-4b), 1.85 (1H,
m, H-16a), 1.71 (1H, m, H-1), 1.70 (1H, m, H-25), 1.59
(2H,m, H-2), 1.47 (1H, m, H-11a), 1.42 (1H, m, H-
11b), 1.42 (1H, m, H-20), 1.41 (1H, m, H-9), 1.40 (1H,
m, H-15a), 1.38 (1H, m, H-1), 1.38 (1H, m, H-22a),
1.30 (2H, m, H-28), 1.29 (1H, m, H-16b), 1.24 (1H, m,
H-14), 1.22 (2H, m, H-23), 1.18 (1H, m, H-12b), 1.17
(1H, m, H-17), 1.08 (1H, m, H-15b), 1.06 (1H, m, H-
22b), 0.97 (1H, m, H-24), 0.96 (3H, d, J = 6.6 Hz, Hs-
21), 0.90 (3H, s, H3-19), 0.86 (3H, t, J = 7.2 Hz, Hs-
29), 0.86 (3H, d, J= 6.6 Hz, H3-27), 0.85 (3H, d, J =
6.6 Hz, H3-26), 0.76 (3H, s, H3-18); '3C-NMR (150
MHz, Acetone-ds) 0: 203.8 (C-6), 84.9 (C-5), 67.6 (C-
3), 64.9 (C-7), 56.7 (C-14), 56.2 (C-17), 50.8 (C-9),
46.7 (C-24), 46.4 (C-10), 45.5 (C-13), 45.2 (C-4), 40.7
(C-12), 39.3 (C-8), 36,7 (C-20), 34.7 (C-22), 30.7 (C-
25), 29.1 (C-16), 28.5 (C-2), 27.6 (C-1), 26.7 (C-23),
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25.0 (C-15),23.7 (C-28),22.4 (C-11),20.0 (C-26), 19.3
(C-27), 19.3 (C-21), 19.3 (C-19), 12.9 (C-18), 12.2 (C-
29). DA EHEE 5O IRIE — B, HUEREAEY) 2
°A podosterol »

EY) 3: Btflfk; 751308 CoHasO2, ESI-
MS m/z 429.4 [M+H]*; 'H-NMR (600 MHz, CDCl3)
0: 5.60 (1H, d, J = 5.4 Hz, H-6), 5.16 (1H, m, H-22),
5.01 (1H, m, H-23), 3.85 (1H, m, H-7), 3.58 (1H, m, H-
3),0.99 (3H, s, H3-19), 0.92 (3H, d, J= 6.6 Hz, H3-21),
0.87 (3H, d, J = 7.2 Hz, H3-26), 0.84 (3H, m, H3-29),
0.80 (3H, d, J = 7.2 Hz, H3-27), 0.70 (3H, s, H3-18);
BC-NMR (150 MHz, CDCls) d: 146.4 (C-5), 138.4 (C-
22), 129.5 (C-23), 124.0 (C-6), 71.5 (C-3), 65.5 (C-7),
55.9 (C-17), 51.4 (C-24), 49.6 (C-14),42.4 (C-9),42.2
(C-13), 42.1(C-4), 40.6 (C-20), 39.2 (C-12), 37.6 (C-
8), 37.5 (C-10), 37.1 (C-1), 32.0 (C-25), 31.5 (C-2),
29.1(C-16),25.5(C-28),24.5(C-15),21.4(C-21),21.2
(C-27), 20.8 (C-11), 19.1 (C-26), 18.4 (C-19), 12.4 (C-
18),12.0 (C-29). LA L% d 5 SCiik 4o — k0121, s
ELEY) 3 N stigmasta-5,22-diene-3pB,7a-diol.

e 4: AERA; 510N CoHsoO,2, ESI-
MS m/z 431.4 [M+H]"; "TH-NMR (600 MHz, Acetone-
ds) 0: 5.53 (1H, brs, H-6), 3.75 (1H, m, H-7), 3.43 (1H,
m, H-3), 1.00 (3H, s, H3-19), 0.99 (3H, d, J= 7.2 Hz,
Hs-21), 0.87 (3H, t, J = 7.2 Hz, H3-29), 0.87 (3H, d,
J=6.6 Hz, H3-27), 0.85 (3H, d, J= 6.6 Hz, H3-26), 0.73
(3H, s, H3-18); BC-NMR (150 MHz, Acetone-ds) o:
145.6 (C-5), 125.4 (C-6), 71.5 (C-3), 65.1 (C-7), 56.9
(C-17), 50.4 (C-14), 46.7 (C-24), 43.2 (C-9), 43.0 (C-
13), 42.8 (C-4), 40.3 (C-12), 38.7 (C-8), 38.1 (C-10),
37.9 (C-1), 37.0 (C-20), 34.7 (C-22), 32.4 (C-2), 29.9
(C-25), 29.1 (C-16), 26.7 (C-23), 24.8 (C-15), 23.8 (C-
28),21.5(C-11), 20.1 (C-26), 19.3 (C-27), 19.3 (C-21),
18.6 (C-19), 12.3 (C-29), 12.1 (C-18). VL ¥k 5
WAk B — Y, MBENLEGY 4 N To-
hydroxysitosterol.

& 5. Bt (PR 2 TXA
C290Has02, ESI-MS m/z429.4 [M+H]*; '"H-NMR (600
MHz, CDCl3) d: 5.54 (1H, brs, H-4), 5.14 (1H, dd, J =
15.6,9.0 Hz, H-22), 5.02 (1H, m, H-23), 4.23 (1H, brs,
H-3),4.18 (1H, m, H-6), 1.26 (3H, s, H3-19), 1.02 (3H,
d,J=6.6 Hz, H3-21), 0.84 (3H, d, J = 6.0 Hz, H3-27),
0.80 (3H, d, /= 7.2 Hz, H3-26), 0.80 (3H, t, /= 7.2 Hz,

H3-29), 0.73 (3H, s, H3-18); *C-NMR (150 MHz,
CDCl3) d: 147.8 (C-5), 138.4 (C-22), 129.5 (C-23),
128.8 (C-4), 74.4 (C-3), 68.2 (C-6), 56.4 (C-17), 56.1
(C-14), 54.4 (C-9), 51.4 (C-24), 42.6 (C-13), 40.7 (C-
20), 39.9 (C-7), 39.3 (C-12), 37.0 (C-1), 36.9 (C-10),
32.0 (C-25), 30.4 (C-8), 29.4 (C-2), 29.0 (C-16), 25.6
(C-28),24.4 (C-15),21.7 (C-19),21.3 (C-21),21.2 (C-
27), 21.1 (C-11), 19.1 (C-26), 12.4 (C-29), 124 (C-
18). DL E#¥E 53 kRl — 3, HeE et e s
°A stigmasta-4,22-diene-3B,6B-diol.

a6 AtlEfA; 735 CoHs02, ESI-
MS m/z431.4[M+H]"; 'H-NMR (600 MHz, CD30D)
0: 5.49 (1H, s, H-3), 4.13 (1H, brs, H-6), 1.24 (3H, s,
H;-19), 0.95 (3H, d, J = 6.6 Hz, H;-21), 0.87 (3H, t,
J=7.2Hz, H3-29),0.86 (3H, d, J=7.2 Hz, H3-27), 0.84
(3H, d, J = 6.0 Hz, H3-26), 0.75 (3H, s, H3-18); !*C-
NMR (150 MHz, CDs0OD) ¢: 147.8 (C-5), 129.7 (C-4),
74.9 (C-6), 68.6 (C-3), 57.5 (C-17), 56.0 (C-14), 54.8
(C-9), 47.3 (C-24), 43.7 (C-13), 41.2 (C-12), 40.6 (C-
7), 38.3 (C-10), 37.9 (C-1), 37.4 (C-20), 35.1 (C-22),
31.6 (C-8), 30.4 (C-2), 29.7 (C-25), 29.3 (C-16), 27.1
(C-23),25.2 (C-15), 24.1 (C-28), 22.0 (C-19), 21.9 (C-
11),20.2 (C-26), 19.4 (C-27), 19.3 (C-21), 12.5 (C-29),
12.3 (C-18). LA EH#ls 530k IE — 20, e
&9 6 v stigmast-4-ene-3p,6B-diol .

WEM 7. I EHK: 5+ HN CisHi0s,
ESI-MS m/z 285.1 [M-+H]*: 'H-NMR (600 MHz,
Pyridine-ds) ¢: 13.69 (1H, s, 7-OH), 7.97 (2H, d, J =
8.4Hz,H-2',6'),7.29 2H, d, J=8.4 Hz, H-3', 5'), 6.96
(1H, s, H-3), 6.73 (1H, d, J= 1.8 Hz, H-8), 6.64 (1H, d,
J=1.8 Hz,H-6), 3.79 (3H, s, 5-OCH3); '3C-NMR (150
MHz, Pyridine-ds) J: 183.3 (C-4), 166.3 (C-2), 165.3
(C-7),163.4 (C-4"), 163.2 (C-9), 158.6 (C-5), 129.5 (C-
2', 6", 122.6 (C-1"), 117.3 (C-3', 5, 106.4 (C-10),
104.5 (C-3), 99.1 (C-6), 93.4 (C-8), 56.4 (5-OCH3). LA
EHRE S SRR TE AR 0O, RIS T A
4'7-dihydroxy-5-methoxyflavone .

WEY) 8: T A 731N CivHi406, ESI-
MS m/z315.1 [M+H]"; 'TH-NMR (600 MHz, Acetone-
ds) 0: 12.76 (1H, s, 5-OH), 9.17 (1H, s, 4'-OH), 8.06
(2H, d, J= 8.4 Hz,H-2',6),7.02 (2H, d, J= 8.4 Hz, H-
3, 5", 6.66 (1H, d, J = 2.4 Hz, H-8), 6.32 (1H, d, J =
2.4 Hz, H-6), 3.92 (3H, s, 7-OCH3), 3.88 (3H, s, 3-
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OCHj3); 3C-NMR (150 MHz, Acetone-ds) J: 179.6 (C-
4), 166.6 (C-7), 162.9 (C-5), 161.0 (C-4"), 157.8 (C-2),
157.1 (C-9), 139.4 (C-3), 131.3 (C-2', 6'), 122.6 (C-1"),
116.4 (C-3', 5, 106.6 (C-10), 98.5 (C-6), 92.8 (C-8),
60.2 (3-OCH3), 56.4 (7-OCH3). PA_E20#E 5 SRk HRE
— U, MEENEY 8 N 5,4-dihydroxy-3,7-
dimethoxyflavone.

&M 9: WK 701 CisHi07, ESI-
MS m/z: 345.1 [M + H]"; 'H-NMR (600 MHz,
Acetone-ds) 0: 12.76 (1H, s, 5-OH), 8.46 (1H, s, 4'-
OH), 7.81 (1H, d, J= 2.4 Hz, H-2"), 7.72 (1H, dd, J =
8.4,2.4 Hz, H-6"), 7.02 (1H, d, J = 8.4 Hz, H-5'), 6.68
(1H, d, J=2.4 Hz, H-8), 6.33 (1H, d, J = 2.4 Hz, H-6),
3.96 (3H, s, 3'-OCH3), 3.93 (3H, s, 7-OCH3), 3.90 (3H,
s,3-OCH3); 3C-NMR (150 MHz, Acetone-de) 5: 179.7
(C-4), 166.7 (C-7), 162.9 (C-5), 157.8 (C-8a), 157.0
(C-2), 150.7 (C-4"), 148.4 (C-3"), 139.5 (C-3), 123.5 (C-
6), 122.8 (C-1"), 116.2 (C-5"), 112.8 (C-2), 106.6 (C-4a),
98.6 (C-6), 93.0 (C-8), 60.3 (3'-OCH3), 56.5 (7-OCH3),
56.5 (3-OCHs). VA_FHdfs 5 S0kl — 208, #ss e
A& 9 M 5,4'-dihydroxy-3,7,3'-trimethoxyflavon.

&) 10: TERK; 7330 CisHisOs, ESI-
MS m/z331.1 [M+H]"; "TH-NMR (600 MHz, Acetone-
de) 0: 12.14 (1H, brs, 5-OH), 7.20 (1H, d, J= 1.8 Hz,
H-2"), 7.08 (1H, dd, J= 8.4, 1.8 Hz, H-6'), 7.00 (1H, d,
J= 8.4 Hz, H-5"), 6.07 (1H, d, J = 2.4 Hz, H-6), 6.05
(1H,d,J=2.4Hz,H-8), 5.51 (1H, dd, J=13.2, 3.0 Hz,
H-2),3.86 (3H, s, 7-OCH3), 3.85 (3H, s, 3'-OCH3), 3.84
(3H, s, 4-OCH3), 3.25 (1H, dd, J =16.8, 13.2 Hz, H-
3a),2.79 (1H, dd, J = 16.8, 3.0 Hz, H-3b); '3C-NMR
(150 MHz, Acetone-ds) 9: 197.7 (C-4), 169.0 (C-7),
165.2 (C-5), 164.3 (C-9), 150.9 (C-3"), 150.6 (C-4"),
132.4 (C-1"), 120.1 (C-6"), 112.6 (C-5"), 111.5 (C-2"),
103.9 (C-10), 95.6 (C-6), 94.7 (C-8), 80.3 (C-2), 56.4
(7-OCHs), 56.3 (3-OCH3), 56.3 (4'-OCH3), 43.7 (C-
3). LA R 5 SCRIRGE — 300, A E S 10
A 5-hydroxy-7,3',4'-trimethoxyflavanone .

a1 ks 07308 CoHigOss
ESI-MS m/z 183.1 [M+H]"; 'H-NMR (600 MHz,
CD;0D) ¢: 9.75 (1H, s, -CHO), 7.24 (2H, s, H-2, 6),
3.92 (6H, s, 3, 5-OCHs3); 'BC-NMR (150 MHz,
CDs;0D) d: 192.9 (-CHO), 149.7 (C-3, 5), 141.7 (C-4),
129.1 (C-1), 108.3 (C-2, 6), 56.8 (3, 5-OCH3). LA E%L

5 IR E R A — R0, WM EEY 11
syringaldehyde.

EPy 12: W Ry 70509 CoHio04,
ESI-MS m/z 183.1 [M+H]"; 'H-NMR (600 MHz,
CDs;0D) o: 6.71 (1H, d, J = 2.4 Hz, H-2), 6.70 (1H, d,
J=17.8 Hz, H-5), 6.57 (1H, dd, J = 7.8, 2.4 Hz, H-6),
3.67 (3H,s,-OCHs), 3.47 (2H, s, H-7); '3C-NMR (150
MHz, CD30D) d: 174.6 (C-8), 146.3 (C-3), 145.5 (C-
4), 126.9 (C-1), 121.6 (C-6), 117.3 (C-2), 116.3 (C-5),
52.4 (-OCH3),41.2 (C-7). AL 5 SRR IESE A
—FR, #%EEY 12 4 3,4-dihydroxyphenyl-
acetic acid methyl ester.

WEY 13 wEakiA; 727308 CsHsOq,
ESI-MS m/z 169.1 [M+H]"; 'H-NMR (600 MHz,
CD;0D) ¢: 7.42 (1H, d, J=2.4 Hz, H-2), 7.40 (1H, dd,
J = 8.4, 2.4 Hz, H-6), 6.80 (1H, d, J = 8.4 Hz, H-5),
4.88 (3H, s,-OCH3); '3C-NMR (150 MHz, CD;0D) 6:
168.8 (C=0), 151.7 (C-4), 146.2 (C-3), 123.6 (C-6),
122.6 (C-1), 117.4 (C-2), 115.8 (C-5), 52.2 (-OCH3).
DA b 25048 5 SR AR — B2, i e S 13
°A methyl 3,4-dihydroxybenzoate .

WE14: mEL PR 73§38 C/HeOs,
ESI-MS m/z 139.0 [M+H]"; 'H-NMR (600 MHz,
CD;0D) 0: 9.69 (1H, s, H-7), 7.31 (1H, dd, J=8.4,2.4
Hz, H-6), 7.29 (1H, d, J = 2.4 Hz, H-2), 6.91 (1H, d,
J = 8.4 Hz, H-5); *C-NMR (150 MHz, CDs0D) 4:
193.1 (C-7), 153.7 (C-4), 147.2 (C-3), 130.9 (C-1),
126.4 (C-6), 116.2 (C-5), 115.3 (C-2). LA F¥dE 5
BRI I8 A — ), M ELEY 14 8
protocatechuyl aldehyde,

A5 A (R ED; 73208 C/HeO:,
ESI-MS m/z 123.0 [M—+H]"; 'H-NMR (600 MHz,
Acetone-dg) J: 9.85 (1H, s, -CHO), 7.80 (2H, m, H-2,
6),7.00 (2H, m, H-3, 5); '3C-NMR (150 MHz, Acetone-
ds) 0: 190.9 (-CHO), 164.1 (C-4), 132.8 (C-2, 6), 130.3
(C-1),116.7(C-3,5) LA FEHE- 5 SRR IEBA 5024,
S B AW 15 O 4-hydroxybenzaldehyde .

e 16: B A&; 51308 CoHeOs3, ESI-
MS m/z 163.0 [M+H]*; 'H-NMR (600 MHz, CD30D)
0:7.85 (1H, d, J= 9.6 Hz, H-4), 7.46 (1H, d, /= 9.0
Hz, H-5), 6.79 (1H, dd, J=9.0, 1.8 Hz, H-6), 6.71 (1H,
d,J=1.8 Hz, H-8),6.18 (1H,d, J=9.6 Hz, H-3); "3C-
NMR (150 MHz, CD30D) ¢: 163.7 (C-2), 163.5 (C-7),
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157.3 (C-8a), 146.1 (C-4), 130.7 (C-5), 114.6 (C-6),
113.1 (C-4a), 112.2(C-3), 103.5 (C-8). LA L%di 53¢
BRI B B A — P, B EAEGY 16 N
umbelliferone.

E 17 LRy 21308 CoH 40,
ESI-MS m/z 155.1 [M+H]"; 'H-NMR (600 MHz,
CD;0OD) ¢: 6.92 (1H, dt, J = 16.2, 7.2 Hz, H-5), 6.09
(1H, dt, J=16.2, 1.2 Hz, H-6), 5.94 (1H, dd, /=17 .4,
10.8 Hz, H-2), 5.24 (1H, dd, J = 17.4, 1.2 Hz, H-1a),
5.07 (1H, dd, J=10.8, 1.2 Hz, H-1b), 2.45 (2H, dd, J =
7.2, 1.2 Hz, H-4), 2.25 (3H, s, H3-8), 1.28 (3H, s, Hs-
3); BC-NMR (150 MHz, CDsOD) 4: 201.2 (C=0),
146.6 (C-2), 145.8 (C-5), 134.6 (C-6), 112.7 (C-1),73.4
(C-3),46.2 (C-4),27.8 (C-8),26.7 (3-CHz). LA L% Hs
5O IE R A — 20, WS 17 N 1.5-
octadien-3-hydroxy-3-methyl-7-one.

& 18 gegin (W), 10y
Ci6H3202, ESI-MS m/z257.2 [M+H]*; "H-NMR (600
MHz, Acetone-ds) 0: 2.28 (2H, t, J = 7.8 Hz, a-CH>),
1.59 (2H, m, B-CH>), 0.88 (3H, t, /= 7.2 Hz, 16-CH3);
IBC-NMR (150 MHz, Acetone-ds) 6: 174.7 (C-1), 34.3
(C-2), 32.8 (C-14), 25.8 (C-3), 23.5 (C-15), 14.5 (C-
16). DL E3#E 5 0k AR — BT, MU et E
¥ 18 ¥ hexadecanoic acid.

3.2 AWK RES A PC12 4BRR5E SR

KA Graphpad prism 8.0 #4711 2% 047 »
WL (B LR A ¢ de. Gl 4 s, 48 52 )5 i
AEFE PCI2 401 24 h J5, SXTHRZLLLE, HALZH AN
s B2 N (P<<0.001). SHERIAELES, B
ZHRIETT (0.25 pmol/L) R R E IR maiMig /1, |
TR PARERATTE 12.5 umol/L R, (LAY 1. 34 9.
11,12 55 LA RE 25 1 9 PC12 4RAT G 26,
BB E ORI TEE, HRWEYIEZIKESR
PP RERHIRACR.

4 g

KW FN 8 A Pogostemon cablin 4T T R4t
HL BT IL, B T 18 MULEY), Wi
B B 7 R 2 AR, o, LB 2~
7. 11~13. 16~17 AE RN %E T HRIE, R
TTEFENEE H . FrRlER T2,
HEY 1 AEN 1 ADNERFFUY 5(6—7)abeo-sitostane
R, Kt 5a 2 EE—3R%., mTizk
RUE S AR TE FA 2325 A TE 128, AR IAN

AN %
2

o *k
T .
254 ' ‘ ‘ ‘
0 T T T T T T T
AEOBE EET 1 3 9 n

5% B LEAS: 7 P<<0.001; HAEIIZE ELAL: "P<<0.05 *"P<<0.01.
##P <0.001 vs control group; "P<0.05 P <0.01 vs model group.

4 &YX R AR PC12 2HARSE SR S0
(x+s,n=3)

Fig. 4 Effect of compounds on viability of CORT-induced
PCl12cells (x +s,n=23)

EE TIZRERR 2, I EEAY)
TEESEHE TG . ENE R ST, AR
BALAY 1. 3. 9. 11, 12 Bfehs BRI A
) PC12 4G V), $en T ReR T ER K
FEMARYE A R EEY IR Ak, B FIE 5
BEBZNEIREY) (T~10), ZEHEHN
JREE R ARG AN E B SR, O 2 DA
UESEEAPUR . Pk, Prlss 2 P Blig 082030,
B, ABFFHE— P HNE T8 & R B ZE RC 1
ZREREE RN, AHALG N AL 7R
Wt RE AR ANDER T T EE I s 1
PRI T, ABAAE— 2 R . W& VPN B AT
PR T AT, MRTEDE S A I S E
% 1) A P S 2R B 1 HG TR R 8 R G0 T T R
W7, DRI HME LA T PP Al L Sebrgi M . 5 48
BT 0 AT 45 5 D ) A0 8 R Y ASE R 1 — 20 i a6 A 3 4IE
JTEF M ARIEERSST, KA BT R
JRER A, Dy A A R AU R R
NI R R R85 1
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