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Abstract : This study aims to investigate the sesquiterpenoids from the fruits of Cinnamomum migao and evaluate their neuro-
protective effects. The ethanol extract from the fruits of C. migao was isolated and purified by silica gel and reversed phase
column chromatography , semi-preparative HPLC. Their structures were identified by physicochemical properties, comprehen-
sive spectral data combined with relevant literatures. Twenty-five sesquiterpenes were isolated from the fruits of C. migao,
which were identified as camganoid B (1) ,4,10-diepi-guaiol (2) ,guaiol (3) ,bulnesol (4) ,magnodelavin C (5),(4S,5R,
7S) 4 ,11-dihydroxy-guaia-1(2) ,9(10)-dien (6),(1S,4S,5S,7R)-4,13-dihydroxyguaia-10-ene (7) , pancherione (8),
lancilimbnoid D (9) ,lancilimbnoid E (10) ,alpinenone (11) ,litsemene B (12) ,stachytriol (13) ,a-eudesmol (14) ,8-eu-
desmol (15) ,6a-hydroxy-4(15) -eudesmen-1-one (16) ,eni<4(15)-eudesmen-1a, 11-diol (17) ,7-epi-4-eudesmene-18,11-
diol (18) , rosifoliol (19), 6, 8-cycloeudesm-4 (15 )-en-1-ol (20), 1-oxo-5a, 7aH-eudesma-3-en-14-al (21 ), carissone
(22) ,anhuienosol (23) ,4-eudesmene-18,11-diol (24) ,a-cyperone (25). Compounds 2-7,9-25 were isolated from C. migao

for the first time. The results of neuroprotective effects showed that compounds 3,10,12,19 exhibited protective activity a-

WA F I :2024-05-30 BEZ H 191:2024-10-21
SETH  FHR A RBIAI A Z- St Mg e 0T 5 (U1812403) 5 (1158 F AR F}24 5643 (32160104 )
* HEVEH E-mail :leeqiji@ 163. com



Vol. 36

Ji o IREE KRR LT R AR B 2 R RIS 2065

gainst N-methyl-D-aspartic acid-induced neurotoxicity in PC12 cells at 30 pmol/L. In conclusion, this finding enriched the

chemical composition of C. migao,and provided a reference for the development and utilization of the plant resource in the fu-

ture.
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a1 (a4, ESI-MS: m/z 291 [ M+
Nal]*,4rF=k C,H, 0,,/H NMR (600 MHz,
CDCL)8:2.62(1H, m,H4),2.55(1H, m, H-10),
2.53(2H, m, H2,8a),2.36 (1H, m, H-6a),2. 19
(1H,m,H-6b) ,2.13(3H,s,H-14) ,2. 03 (1H,m, H-
5a),1.96(1H, m,H-8b),1.73 (1H, m,H-5b) , 1. 67
(1H,m,H9a),1.63(3H,s,H-13),1.29(1H, s, H-
9b),1.28(3H,s,H-12),1.06(3H,d,J = 6.9 Hz,
H-15) ;" C NMR (150 MHz, CDCI,)8:85.3 (C-1),
46.7(C-2),214.5(C-3),46.2(C4),29.9(C-5),
33.7(C-6),171.9(C-7),39.7(C-8),24.2(C9),
42.3(C-10),208.2(C-11),21.0(C-12),26.3 ( C-
13),30.3(C-14),17.9(C-15) , & 3CHkA M, LA
B 55 S0k I (1 B — B, NI 2 %A A
A camganoid B,

wEW2 LOHIRESI-MS: m/z 245 [M +
Na]*, 4+ ¥/ C, H, O.,'"H NMR (600 MHz,
CDCL,)8:2.55(1H, m, H4),2.42(1H, m,H=2a),
2.32(1H,p,J = 8.0 Hz,H-10),2.24(1H,d,J =
15.1 Hz,H-6a),2.07 (1H, m,H-2b),2.01 (1H, m,
H-8a),1.96 (1H, m, H-3a),1.90 (1H, m, H-6b) ,
1.80(1H, m,H9a),1.44(1H, m,H-7),1.37 (1H,
m,H9b),1.32(2H, m, H-3b,8b),1. 16 (6H, s, H-
12,13),1.02(3H,d,J = 7.2 Hz,H-14),0.98(3H,
d,] = 6.9 Hz,H-15) ;”C NMR(150 MHz,CDCI,)8§:
141.1(C-1),33.9(C2),31.3(C-3),45.1(C4),
140.1(C-5),27.2(C-6),49.9 (C-7),29.1(C-8),
33.3(C-9),34.8(C-10),73.9(C-11) ,26.3(C-12),
27.4(C-13),19.3(C-14),19.7(C-15) , 2 CHk#r
), LA 500 45 Sk R G AR — 5, [N IR
ZAE YR 4,10-diepi-guaiol ,

wEW3 NI WIR; ESI-MS: m/z 245 [ M
+ Nal", 2+ F CsHy,O,'"H NMR (600 MHz,
CDCL)6:2.54(1H, m, H4) ,2.44 (1H, m,H-=2a),
2.30(1H, m,H-10),2.14(1H,d,J = 15.7 Hz, H-
6a),2.11 (1H, m,H-2b),1.96 (2H, m, H-3a,6b) ,
1.82(1H,m,H-8a),1.72(1H, m,H9a) ,1.57 (2H,
m,H-7,9b),1.46 (1H, m, H-8b),1.29 (1H, m, H-
3b),1.19(3H,s,H-12),1.16 (3H, s, H-13) , 1. 00
(3H,d,J = 7.1 Hz,H-14),0.96(3H,d,J = 6.9
Hz,H-15) ;" C NMR (150 MHz, CDCL, ) §:140.2 ( C-

1),35.5(C-2),31.1(C-3),46.5(C4),139.0(C-
5),28.0(C-6),49.8(C-7),27.5(C-8),33.9(C9),
33.7(C-10),73.7(C-11),26.1(C-12),27.5 (C-
13),20.1(C-14),19.9(C-15) , Z3CHkA M, UL E
B 550k SR 1A — B R E %A
R AR EE

a4 NI R; ESI-MS: m/z 245 [M
+ Nal", 2%k CsH,O,'"H NMR (600 MHz,
CDCL,)6:2.39(1H, m,H-5),2.29 (1H,m,H-2b),
2.15(1H,m,H-2a),2. 13(1H,m,H-9b) ,2. 11 (1H,
m,H4),2.07(1H, m,H9a),1.89(1H, m,H-8b),
1.83(1H,m,H-6b),1.65(3H,s,H-15),1.63(1H,
m,H-3b),1.43(1H, m,H-7),1.34(1H, m,H-3a),
1.17(6H,s, H-12,13),1.06 (1H, m, H-8a) , 0. 89
(3H,d,J = 7.1 Hz,H-14) ,0.79(1H,m ,H-6a) ;"C
NMR (150 MHz,CDCl;)8:141.8(C-1),30.4(C-2),
33.1(C-3),39.1(C4),46.4(C-5),28.8(C-6),
54.2(C-7),27.8(C-8),35.0(C-9),129.0(C-10),
73.9(C-11),27.3(C-12),27.2(C-13),15.5 (C-
14),22.5(C-15) . Z3CHkA B, LA %ot 5 ek
1B A — 3, IR E AL G (+ ) -R g
AKBE,

WwEWS Tk ; ESI-MS: m/z 261 [M +
Na]*, 4+ 3k C,5 Hy O,,'H NMR (600 MHz,
CDCL) 8:2.61 (1H,d,J = 10.9 Hz, H-5),2.21
(2H, m, H-2b,9b),2.10 (2H, m, H-2a,9a), 1. 89
(1H,m,H-6b),1.65(2H, m,H-3),1.65(2H,m, H-
7,8b),1.59(1H, m,H-8a)1.50 (3H,s,H-14) ,1.47
(1H,m,H-6a),1.18 (3H,s,H-12),1. 16 (3H, s, H-
13),1.03(3H,s,H-15) ;°C NMR (150 MHz,CDCI,)
5:136.0(C-1),28.6(C-2),39.1(C-3),80.7(C4),
49.2(C-5),27.4(C-6),46.5(C-7),26.0(C-8),
34.4(C9),127.9(C-10),74.4 (C-11),26.3 ( C-
12),28.4(C-13),21.0(C-14) ,21.8(C-15) , &3
mikAE B, A 58 5 Sckt ' i A — 2 Bk
T E iz &)~ magnodelavin C,

a6 Ttk ; ESI-MS: m/z 259 [M +
Nal*,4»+:k Cs5H, 0,,'H NMR (600 MHz,
CDCL,)8:5.66(1H,dd,J = 9.4,3.6 Hz,H9) ,5.53
(1H,d,J = 2.8 Hz,H-2),2.82(1H,dd,J = 12.3,
5.9 Hz,H-5),2.55(1H,d,J = 17.3 Hz,H3b),
2.35(1H,dd,J = 17.3,3.2 Hz,H-3a) ,1.82(3H,s,
H-15),1.31(3H,s,H-14) ,1. 17(3H,s,H-12) ,1. 14
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(3H,s,H-13) ;" C NMR (150 MHz, CDCl,)§:147.6
(C-1),122.4 (C-2),46.2(C-3),82.0(C4),56.0
(C-5),29.4(C-6),49.3(C-7),27.2(C-8),129.5
(C-9),133.9(C-10),73.7(C-11),27.9 (C-12),
25.6(C-13),22.9(C-14),21.6 (C-15) . Z3CHk#A
B, DAL bl 5 Sciikt Y Rl g A — 2, R
ZAk & Wk (48, 5R, 7S )4, 11-dihydroxy-guaia-1
(2),9(10)-dien,,

WwEWT TR ; ESI-MS: m/z 261 [M +
Nal", 4> ¥k C5H, O,,'H NMR (600 MHz,
CDCl,)8:4.84(1H,s,H-14b) ,4.73(1H,d,] =1.9
Hz,H-14a),3.11(1H,dd,J = 11.6,4.6 Hz,H-1),
2.41(1H,m,H9b),2.26(1H,m,H9a) ,2. 13 (1H,
m,H-5),1.81 (1H, m,H2b),1.76 (1H, m, H-8b) ,
1.70(3H, m, H2a,3),1.63 (1H, m, H-7), 1.56
(1H,m,H-6b) ,1.53(1H,m,H-8a) ,1.43(1H,m,H-
6a),1.19(3H,s,H-13),1.18 (3H, s, H-12) ,1. 17
(3H,s,H-15) ;" C NMR (150 MHz, CDCl, ) §:44. 4
(C-1),26.2(C-2),40.6(C-3),81.7(C4) ,48.8(C-
5),25.7(C-6),45.8(C-7) ,24.7(C-8),35.4(C9),
150.7(C-10),74.2(C-11),28.3(C-12),27. 1 (C-
13),23.8(C-14),108.6(C-15) , Z3CHk# by, DL
Bt 5 SCmk T R AR — 2 DRI E AR
M (1S,4S,5S,7R) -4 ,13-dihydroxyguaia-10-ene

WwEWS IR ; ESI-MS: m/z 259 [M +
Nal*,4r X~ C,H, 0,,/H NMR (600 MHz,
CDCL,)6:2.75(1H, m,H-10) ,2. 70 (1H, m,H-6b) ,
2.69(1H,m,H4),2.56(1H,dd,J = 18.7,6.3 Hz,
H-3b),2.25(1H,dd,J = 16.3,10.3 Hz, H-6a),
1.87(2H, m, H-3a,8b),1.66 (1H, m, H9b) , 1. 42
(2H,m,H-8a,9a),1.24(1H,m,H-7) ,1.24(3H,s,
H-12),1.18 (3H,s, H-13),1.18 (3H,d,J = 7.0
Hz,H-14),1.10 (3H,d,J = 7.1 Hz, H-15);" C
NMR ( 150 MHz, CDCl, ) §: 144.8 ( C-1),208.6 ( C-
2),43.7(C-3),37.1(C4),178.7(C-5),31.5(C-
6),48.7(C-7),27.0(C-8),33.5(C9),27.5(C-
10),73.6(C-11),28.7(C-12),25.3(C-13),19.6
(C-14),18.2(C-15) ., £ 3CHkE ), DL % 5 3¢
Bk RO B AR — B NI E %A SN pan-
cherione .

WwEWM9 Tk ; ESI-MS: m/z 259 [M +
Nal*, 4+ m C,H, 0,,/H NMR (600 MHz,
CDCl,) 8:2.72(2H, m, H4,10),2.70 (1H, m, H-

6b),2.56(1H,dd,J = 18.5,6.3 Hz, H-3b),2.26
(1H,dd,J = 17.6,10.2 Hz,H-6a),1.97(1H,m,H-
3a),1.92 (1H,m,H-8b),1.86 (2H, m, H-7,9b),
1.67(1H,m,H9a),1.42(1H,m,H-8a) ,1.25(3H,
s,H-12),1.19 (3H,d,J = 7.2 Hz,H-14),1.18
(3H,s,H-13),1.10(3H,d,J = 7.2 Hz,H-15);"C
NMR (150 MHz, CDCl,) §:144.8 ( C-1),208.7 ( C-
2),43.7(C-3),37.1(C4),178.8(C-5),27.5(C-
6),48.7(C-7),25.3(C-8),28.9(C9),29.0(C-
10),73.7(C-11),28.7(C-12),25.2(C-13),19.6
(C-14),18.2(C-15) . £ 3CHkA e, DL L%l 5 3¢
Hk 1 HEH A SR — B, R E AR S N lancil-
imbnoid D

a0 KT HRR; ESI-MS  m/z 259 [M
+ Nal*, 47 H CsH,, 0,,'H NMR (600 MHz,
CDCL,)5:2.84 (1H, m, H4),2.68 (1H, dd, ] =
15.1,2.2 Hz,H-3b) ,2. 56 (1H,m ,H-6b) ,2. 49( 1H,
dd,J = 15.0,12.1 Hz,H-3a),2.36(1H,m,H-6a),
2.26(1H,m,H-8a),1.81 (1H, m,H-9b) ,1.75(1H,
m,H-7),1.74(3H,q,J = 1.5 Hz,H-14) ,1.64(1H,
m,H-10b) ,1.45(2H, m,H-9a,10a) ,1.22(3H,s, H-
13),1.20(3H,s,H-12),0.96 (3H,d,J = 7.0 Hz,
H-15) ;" C NMR (150 MHz, CDCl;)§:130.7(C-1),
205.0(C-2),43.4(C-3),44.7(C4),162.8(C-5),
33.0(C-6),43.4 (C-7),38.7(C-8),31.6(C9),
26.8(C-10),73.4(C-11),27.8(C-12),26.8 (C-
13),14.6(C-14) ,14.6 (C-15) . & 3cHkem, UL b
B 550k SRS B A B I E R A
>4 lancilimbnoid E .

W& 11 AR ESI-MS: m/z 273 [M +
Nal*, 4+ m C,H, O,,'H NMR (600 MHz,
CDCl,) 8:5.87 (1H,s, H8),2.87 (1H, m, H-11) ,
2.83(1H,m,H-1),2.77(1H,m,H-5),1.41(3H,s,
H-15),1.18(3H,d,J = 6.6 Hz,H-13),1.12(3H,
d,] = 6.9 Hz,H-12),1.04(3H,d,J = 7.3 Hz,H-
14);”C NMR (150 MHz,CDCL,)5:52.5 (C-1),33.0
(C-2),24.6(C-3),36.3(C4),62.8(C-5),105.6
(C-6),176.9(C-7),123.4(C-8),199.4(C-9),88. 1
(C-10),30.1(C-11),20.7 (C-12),20.8 (C-13),
14.5(C-14),25.7(C-15) , & 3ck4 i, Db E 4o
5 SR R A AR — B, DR A AR A o L
LT

waEW12 AR ESI-MS:m/z259 [M +
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Nal*, 4+ F C,H, 0,,/H NMR (600 MHz,
CDCL,)5:2.83 (1H, m, H-5),2.67 (1H,dd, ] =
15.1,2.1 Hz,H-8b) ,2.47(1H,dd,J = 15.3,12.2
Hz,H-2b),2.47(1H,m,H-8a) ,2.34(1H,m,H-2a) ,
2.24(1H,m,H4),1.80 (1H, m,H-3b),1.73 (1H,
m,H-7),1.71 (3H,s,H-14) ,1.63 (1H, m, H-6b) ,
1.43(2H, m, H-3a,6a),1.20 (3H, s, H-12), 1. 18
(3H,s,H-13),0.95(3H,d,J = 7.0 Hz,H-15);"C
NMR ( 150 MHz, CDCl,),5:162.9(C-1),32.9(C-
2),31.6(C-3),38.6(C4) ,44.7(C-5),26.8(C-6),
43.3(C-7),43.4(C-8),205.0(C9),130.7(C-10),
73.3(C-11),27.8(C-12),26.7 (C-13),14.5(C-
14),14. 6(C-15) , Ze3cikAe i, A St 5 k™
I () FEA— 3, PR G 2 246 5 0 litsemene B,

LEWI3 Yok AR (HEE) s ESI-MS :m/z 279
[M + Nal",4r 7K CsH,0,,'H NMR (600
MHz,CDCl,)§:2.55(1H, m, H4) ,2.41 (1H, m, H-
2b),2.02(2H, m,H-8b,9b),1.88 (1H, m, H-3b),
1.79(2H,m,H-5,7),1.63(2H, m,H-8a,9a) , 1. 57
(1H,m,H-6b) ,1.48(1H,m,H-6a) ,1.39(1H,m,H-
3a),1.33(1H, m,H-2a),1.24(3H,s,H-12),1. 14
(3H,s,H-13),1.05(3H,s,H-14) ,0.89(3H,d,J =
6.9 Hz,H-15) ;" C NMR (150 MHz, CDCl;) §:90.7
(C-1),32.3(C-2),29.6(C-3),35.4(C4) ,47.9(C-
5),24.5(C-6),36.5(C-7),19.3(C-8),26.2(C9),
75.8(C-10),73.7 (C-11),29.4 (C-12),29.2 ( C-
13),26.8(C-14),15.1(C-15) . £ 3chker i, UL k-
B 530k RS B A B I E A
M stachytriol

& 14 @Bk E AR ESI-MS: m/z 221
[M-H] ,4+=x% CsH,0,"H NMR (600 MHz,
CDCL,)8:5.32(1H, m, H-3),2.09 (1H, m, H-2b) ,
1.97(1H, m, H6b),1.87 (2H, m, H2a,5) , 1. 62
(1H,m,H-8b) ,1.62(3H,s,H-14) ,1.47 (1H, m, H-
9b),1.36(2H, m,H-1),1.32(1H, m, H8a),1.26
(1H,m,H-7),1.20(6H,s,H-12,13),1. 16 (1H, m,
H-9a),0.98 (1H,m,H-6a),0.77 (3H,s,H-15);"C
NMR (150 MHz, CDCl,)$8:38.0(C-1),23.1(C-2),
121.2(C-3),135.3(C4) ,46.8(C-5),24.5(C-6),
50.2(C-7),22.6(C-8),40.3(C9),32.4(C-10),
73.2(C-11),27.7(C-12),27.0(C-13),21.3 (C-
14),15.7(C-15) o Z3CHRAE [, DAL $0d S5 ek ™
1B A3, IR A B YN ot

wEw 15 [EaYuRE A ESI-MS: m/z 221
[M-H] ,4F=xHk CsH,0.,"H NMR (600 MHz,
CDCL)8:4.71 (1H, q,J = 1.8 Hz, H-14b) ,4.44
(1H,q,J = 1.8 Hz,H-14a),2.30(1H, m,H-3b),
1.99(1H,m,H-3a),1.77(1H, m,H-5) ,1.62 (2H,
m,H-6b,8b),1.53(2H, m,H-2),1.44 (1H, m, H-
9b),1.36 (1H, m,H-1b),1.31 (1H, m,H-7),1. 24
(1H,m,H-8a),1.20(6H,s,H-12,13),1. 14(3H,m,
H-la,6a,9a),0.70 (3H, s, H-15) ;" C NMR ( 150
MHz,CDCl,)8:42.0(C-1),23.6(C-2)37.0(C-3),
151.3(C4),50.0(C-5),25.2(C-6),49.6 (C-7),
22.5(C-8),41.3(C9),36.0(C-10),73.1(C-11),
27.3(C-12),27.3(C-13),105.5(C-14),16.5 ( C-
15) . Ze3CHkAs B, LA B0 5 Scmk ™ 1 o A
— 3, I AL G Y B-AR

& 16 @Bk E A ESI-MS: m/z 259
[M + Nal*, %+~ CsH,, 0,,'H NMR (600
MHz,CDCl,)8:5.27 (H,s,H-14b) ,5.01 (1H, s, H-
14a),3.86(1H,t,J = 9.8 Hz,H-6),0.94(3H,s, H-
14),0.90(3H,d,J = 6.9 Hz,H-13),0.82(3H,d,J
= 6.9 Hz, H-12);"” C NMR (150 MHz, CDCI,) §:
213.2(C-1),38.5(C2),35.5(C-3),144.2(C4),
55.6(C-5),67.2(C6),49.1(C-7),18.0(C-8),
31.6(C9),50.2(C-10),26.1(C-11),16.3(C-12),
21.1(C-13),18.0(C-14) ,110.3(C-15) , Z Rk
B, Db R 55 Semike ! R o AR — B, DY R
ZAE Y R 6a-hydroxy4 (15) -eudesmen-1-one ,

& 17 [Pk E A ESI-MS: m/z 261
[M + Nal]*",4+3H C5H,0,.,'H NMR (600
MHz,CDCl,)6:4.77(1H,q,J = 1.8 Hz,H-15b),
4.52(1H,q,J = 1.8 Hz,H-15a) ,3.41(1H,dd,J =
11.6,4.5 Hz,H-1),2.31 (1H,ddd,J = 13.6,5.0,
2.3 Hz,H-3a),2. 11 (1H,td,J = 13.7,5.4 Hz, H-
3b),1.97 (1H,dt,J = 12.6,3.2 Hz,H9a),1.82
(1H,m,H-2a),1.70(1H, m,H-5) ,1. 68 (2H, m, H-
6b,8a),1.56 (1H, m, H2b) ,1.34 (1H, m, H-7) ,
1.25(1H,m,H-8b),1.21 (1H, m,H-6a) ,1.21 (6H,
s,H-12,13),1.16 (1H, m, H9b),0.68 (3H, s, H-
14);”C NMR (150 MHz,CDC1;)56:79.5 (C-1),31.6
(C-2),34.3(C3),149.0(C4),47.6(C-5),24.6
(C-6),49.1(C-7),22.3(C-8),37.1(C9) ,40.3(C-
10),73.0(C-11),27.4(C-12),27.2(C-13),10. 4
(C-14),107.0(C-15) , Z&3CHRAx ), DA -3 ds 5 3¢
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Bk R Y AR — B, DRI B A ent4
(15) -eudesmen-1¢,11-diol,

HEWI18  FHIREA(FHEE) ; ESI-MS:m/z 261
[M + Nal*, 3+ Hk C H,0,.,'H NMR (600
MHz,CDCl;)8:3.51(1H,dd,J = 8.0,8.0 Hz, H-
1),2.61 (1H,dd,J = 15.3,3.5 Hz, H-6b),2.03
(1H,m,H-6a),1.65(3H,s,H-15),1.23(3H, s, H-
13),1.17 (3H, s, H-12),1.04 (3H, s, H-14) ;" C
NMR (150 MHz, CDCl,)8:75.5(C-1),27.0(C-2),
31.5(C-3),125.3(C4),133.8(C-5),25.3(C-6),
44.2(C-7),22.0(C-8),33.6(C9),39.6(C-10),
74.3(C-11),27.5(C-12),29.6 (C-13),19.3 (C-
14),19.5(C-15) . Z3CHkA B , LA Hod -5 Scmk>
1B ) FEA— B, I S N T-epi-4-eu-
desmene-13,11-diol,

LEW9 TEsHREIK (R ;ESI-MS:m/z
245 [M + Nal]*,4rFx K CsH,,0.,"H NMR (600
MHz,CDCL,)8:5.43(1H,d,J = 3.3 Hz,H-6),1.20
(6H,s,H-12,13),1.15(3H,d,J = 7.5 Hz,H-14),
1.11(3H,s,H-15) ;" C NMR (150 MHz, CDCI,) §:
39.7(C-1),17.9(C2),33.8(C-3),39.0(C4),
150.7(C-5),120.9(C-6) ,45.5(C-7),20.4(C-8),
41.5(C9),34.6(C-10),73.7(C-11) ,27.4(C-12),
27.5(C-13),28.0(C-14),22.6(C-15) , £ CHk#
B, Db 55 Scmikt A B AR — B, DR o e
ZALE YR rosifoliol

LEW20 AR ESI-MS:m/z 243 [M +
Na]*, 4» ¥/ C, H, O.,'"H NMR (600 MHz,
CDCl,) 6:4.82 (1H, m, H-14b) ,4.80 (1H, m, H-
14a),3.52(1H,dd,J = 11.2,4.9 Hz,H-1),2.28
(2H,m,H-3b,9b),2.00 (1H, m,H-3a),1.96 (1H,
m,H-5),1.75(1H, m,H2b) ,1.45(1H, m,H-2a),
1.18(1H,m,H-8),1.02(1H, m,H-6) ,0.94 (6H,s,
H-12,13),0.80 (3H, s, H-15),0.90 (1H, m, H-
9a);"”C NMR(150 MHz, CDCl,)8:77.6(C-1),31.3
(C-2),34.2(C-3),146.2(C4),57.9(C-5),24.5
(C-6),48.7(C-7) ,24.7(C-8) ,42.8(C9),59.3(C-
10),32.6(C-11),22.0(C-12),22.1(C-13),105. 8
(C-14),14.0(C-15) . 22 3CkA e, LA % 5 ¢
Bk HGH AR — B, N IR E AL SR 6,8-cye-
loeudesm-4 (15) -en-1-ol,

wEW21 T RGIA(HEE) ;ESI-MS:m/z
257 [M + Na]* %33k C5H,,0,,"H NMR (600

MHz,CDCL,)8:9.35(1H,s,H-14) ,6.64(1H,d,J] =
5.4 Hz,H-3),2.80(1H, m,H9b),2.53(2H, m, H-
2),2.45(1H, m,H9a),2.20 (1H, m, H-5),1.86
(2H,m,H-6b,7) ,1.65(1H,m,H-11),1.63(2H,m,
H-8),1.43(1H,m,H-6a),1.33(3H,s,H-15),0.94
(6H,d,J = 6.7 Hz,H-12,13) ;”C NMR(150 MHz,
CDCL,)8:212.3(C-1),39.1(C2),158.8(C-3),
143.9(C4),53.3(C-5),25.1(C-6),55.5(C-7),
26.9(C-8),35.3(C9),59.8(C-10),32.5(C-11),
19.6(C-12),22.1(C-13),192.9(C-14),19.8 (C-
15) . ZR3ChkAr B, LA B8 55 S0k 1 o A
— B, e % B 8 1-0x0-5a, TaH-eudesma-
3-en-14-al,

wEm22 iR (HEE) ;ESI-MS:m/z
259 [M + Na]*,2+:k CsH,0,.,"H NMR (600
MHz,CDCl,)§:2.87 (H, m,H-6b) ,2.55(1H, m, H-
2b),2.36(1H, m,H-2a),1.92(1H, m,H-6a) ,1.77
(3H,s,H-14),1.25(3H,s,H-15),1.24 (3H, s, H-
12),1.20(3H,s,H-13) ;°C NMR(150 MHz,CDCI,)
5:37.5(C-1),33.9(C2),199.3(C-3),128.8 (C-
4),162.9(C-5),28.9(C-6),49.8(C-7),22.7(C-
8),42.1(C9),36.0(C-10),72.6(C-11),26.9(C-
12),27.6(C-13),11.0(C-14) ,22.6 (C-15) , &3
TR B, Db B 5 SCmk T R E A A — B, R
i A A W R I

wEW23 LR ESI-MS:m/z 275 [M +
Nal*, 4+ & C,H, O,,'H NMR (600 MHz,
CDCL,)8:3.81 (1H,dd,J = 13.0,5.1 Hz, H-1),
2.93(1H,m,H-6b),2.65(1H,dd,J = 16.4,5.1
Hz,H-2b),2.57(1H,dd,J = 16.3,13.0 Hz,H-2a) ,
2.17(1H,m,H9b),1.97(1H, m,H-6a) ,1.79 (1H,
m,H-8b),1.79 (3H, s, H-15),1.45 (2H, m, H-7,
8a),1.30 (1H, m,H9a),1.26 (3H,s, H-13),1.25
(3H,s,H-12),1.17 (3H, s, H-14) ;” C NMR (150
MHz,CDCL, ) §:74.7 (C-1),42.5(C2),197.3 ( C-
3),130.0(C4),162.1(C-5),28.8(C-6),48.9(C-
7),22.4(C-8),37.8(C9),41.5(C-10),72.6 (C-
11),26.8(C-12),27.7(C-13),16.4 (C-14),11.1
(C-15) . Ze3CHkA I, Lh b8l 5 Somk ™ i i
A—2, A 2 146 5904 anhuienosol

wEw24 TR ESI-MS m/z 261 [M +
Nal*, 4+ m C,Hy, O,,'H NMR (600 MHz,
CDCL,)8:3.47(1H,dd,J = 9.0,7.0 Hz,H-1),2.63
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(1H,m,H-6b) ,2. 14(1H,m,H-3b) ,1.99(1H, m,H-
3a),1.69 (2H, m, H2b,6a),1.59 (3H, s, H-15) ,
1.24(1H, m, H2a),1.21 (6H,s, H-12,13),1.01
(3H,s,H-14) ;" C NMR (150 MHz, CDCl,)§:78.5
(C-1),27.3(C2),32.1(C-3),124.1(C4),133.8
(C-5),26.7(C-6),49.9(C-7),23.0(C-8),39.0(C-
9),39.6(C-10),72.9(C-11),26.9(C-12) ,27.3(C-
13),17.5(C-14),19. 1 (C-15) , Z3CHk4r i, LA |
B 550k SRS i A — B R E %A
A 4-eudesmene-18,11-diol ,

wEW2s Lot RGIA(HEE) ;ESI-MS:m/z

R, "R

12 P
o 1
SCH IS
14 711 3
10 5 / 15R: 113
(0] ?IS i OH
1
OH

12

2 Ry=H R,=a-CH; Ry=0-CH,
3 R;=H R,=p-CH; R;=p-CHj
8 R;= keto R,=p-CH; R;=$-CH;

1 9
C X
12
3 11
4 % OH
14 13

9 R,=H R,= ﬂCH Ry=a-CH; 11
10R;= ﬂCHs Ry=H R; ﬂCHz

o
L

21

15
oH
:
a i i
H
20

OH_ OH
H 64 H ﬁ)H ’(OH
16 17 18

241 [M + Nal]*,4rFx=k CsH,,0,"H NMR (600
MHz,CDCl, ) 8:4.78 (2H,d,J = 1.3 Hz, H-13),
1.78(6H, m, H-12,14),1.22 (3H, s, H-15) ;" C
NMR (150 MHz, CDCl,)6:37.6(C-1),34.0(C-2),
198.7(C-3),129.0(C4),162.4(C-5),33.1(C-6),
46.1(C-7),27.1(C-8),42.1(C9),36.0(C-10),
149.3(C-11),109.2(C-12),20.8(C-13) ,11. 1 (C-
14),22.6(C-15) . Ze3Chkar b, LA K 55 5ok
1 () FEA— 2, PRI S AR S YN o- T BT
EY 1 ~25 L5k ILIE 1,

R
R,

OH
4 Ri=H R,=CH; R;=H 6
5 R;=CH; R,=OH R;=H
12R;=H R,=CH;3 R3=keto

22 R;=H R,=keto 25
23 R;=OH R,=keto
24 R;=OH R,=H

Bl W&l -~25 (LEests

Fig. 1  The chemical structures of compounds 1-25

2.2 HMEFRPIERTEN

TEAWEFE A AT 5T v, e B0 ) A Joe B A
240l cinnamigones A B X NMDA 115511 PC12 4f ity
HARPYERT . ABFF AR LR b R A MTT 3%
PR T A 2 ~5.8 ~10 .12 ~ 15 18 19 X} NMDA
455 PC12 g {47 4, b A7 277 (MK8O1) 1 h
PR T B o 25 245 20 1) 240 BT (B 55 A L 2 A L T
IIE 2 F R VAL T4 & Py % NMDA 4545 PC-12
MR E (LK 2) , SRRV A, (&)
3.10 .12 19 7£ 30 pmol/L B}, B ML P EH (P

< 0.001),
3 &

FERARZE TR B R A G R TA) > 254,
RGN KRB 2E” Z—, BATIG YT W e, i o] i
I, W i ) D08, SRR A O LA R e B EE 2
(AXIERREROPNE S N = RO e 3 W 0 T 2 s 1
MKIRARZ IR RIL T 3 AR R w255
LA AR E R BE Al b, i — 2P 32 R AR 22 1
HBTRI S5 AL 5 A 22 DR AP R I, ASBIE ST A RER A
LT R ORI o B4 E T 25 F 2k
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