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k¥ BT, ke, BEA, BEL, sk
(I. P HHEKRF RFEFR HFR RAGHLFES T RFNHLE EELIRT, Hdb KX 430030;
2. REEAKF ¥R, X& 300070)

[(WE] B :FRE N Schisandra glaucescens WAE ST o F7i% : LLREICHE BEIREA: €35 402, il £ HPLC 4lifk, 5k
MS,NMR S5 % 77 AT 45 S o 8650 A IMERR 2 43 2545 8] 12 DAL G4 - -FE AR BE (1-cadinol , 1) , a-FE AR ( a-cadinol ,
2) HEMS P (torreyol ,3) , ( + ) -ent-epicubenol (4) , ent-T-muurolol (5) , ( = ) -15-hydroxycalamenene (6) , ( — ) -cubebol (7 ) ,4-epi-
cubebol (8) , £ 47 # fi%-1 ( caryophyllenol-1,9) , 45 47 4 F&-11 ( caryophyllenol-1I, 10 ) , oxyphyllenodiols A (11) , caryolane-1, 98-diol

(12) . #5it a1 4,6 ~ 12 WEUONZIEHY H 085 a1 1 ~ 12 B ERNZHEY 015

[ Xe&iA |

B ML R HOR B O JE AR 4 1L R T
Schisandra glaucescens Diels T 12 HEZE, X 24 E
P BB Ay N RGE , 327 T U] LY, e, 2
HERAEIERR 750 ~ 1 800 m i B pkeh 2 o,
B, EATAR R It 19 PR I 2 Zh %, FE30 KU
S, 207, FEOIR AR, e 2 252 B IE ok
JRAE IR ST 5T 2038 R, AEX 48 L Tk 5 JBk
R TEARIE R D , S T N R B R AR YT
PERY Y VEE R Z R 63 7 ik, A il B AL
SR T 12 ARG Y, 8 AT BT RS A, 43
T E N 2 t-FEFAEE (1-cadinol , 1) , a-FEAAEE (@-cadi-
nol, 2) , HE & B ( torreyol, 3 ), ( + ) -ent-epicubenol
(4) ,ent-T-muurolol(5) , ( — ) -15-hydroxylcalamenene
(6),( = )-cubebol (7) ,4-epi-cubebol (8) , 47 17 I -
I( caryophyllenol-1,9) , £ 4T /i B&-II ( caryophyllenol-
I1,10) , oxyphyllenodiols A (11), caryolane-1, 98-diol
(12) . HifbG59 16,11 J&§ T AL B 11 S %
— BRI FLAA RS ;7,8 T T EER e Y 59,10 & T4
k51312 J& T caryolane Bl
1 b

% REFEPRAY : Bruker AM-400 instrument; /=30
AT ( EE LR AR A R A ) . LC100

[#B#4S] 20120728002

[(E€TIE] EFEAARRAIEETH (31000150 ) ;4 RS K2l
F A HE4 0 H (2012QN006 )

[BEEE]  © b, BB, Wik S, =2 F 2R T
YRS BFSE , E-mail ; fangjb@ mail. hust. edu. cn
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T ML s AEAN B D s BEVE b T8 s A1 77 Be TR ; caryolane T %2415

(%) ,RI 2000 ( 7 2= 47 6Kz 75, 2 E Schambeck
SFD GmbH) ; {8, 1% 4 : YMC-Pack SIL (10 mm x 250
mm,5 pm) , YMC-Pack ODS-A (20 mm x 250 mm, 5
um) ; Toyopearl HW-40 C(Tosoh) ; i . JEOL JMS-
SX102A (FAB-MS) ; 3 2 {0 15 FAT (53 ik IS 240 75
S AL T A B R S e dr g, A I
2kF 2007 47 F R T A6 Uit M 2 4h B e FEA
VG, e R KA [ % B2 2 B 24 2 o v 2 R
FHR P L R R R IOR S A 4 10 Tk
F S. glaucescens BT 1REZE
2 BREUE

TR IR 24581 8. 0 ke, B FE, I 95% £ B [nl
TR 3 U, BRIK 6 b, 5 I JE U RS ) R
B MoK A3 8L, F KA RN A i ik (60 ~ 90 °C) ZEH,
B2 IMEEAL (P E exts. )152.4 g, P. E exts. £
A INEE-2.f8 BB (100% P. E,49:1,19:1,14:1,9: 1,
6:1,3:1,1:1,100% EtOAC ,EtOAC + 10% MeOH ) £
FE vk A # ( Frac. 0101 ~ 0117 ) 17 4~ %8 4.
Frac. 0101 (34.0 g) £ 1F AH £k B AT 5 AT ( Toyope-
arl HW-40C) DL K AR ] 46 HPLC gfifb i 2454 1
(21.0 mg),6 (4.4 mg), 2 IFAH E AT | BE AT
(Toyopearl HW-40C) ) K EAH 45 HPLC 4fifk 153
REMLEY 9(3.8 mg) ,11(6.7 mg) ,12(4.0 mg) .
Frac. 0103 (5.9 g) & IEAHRECAHE IEAH I HPLC LA
Kl & )2 158459 5(23.4 mg) ,8(8.0 mg),
Frac. 0107 (16. 5 g) £ 1FAHAE AL L #E AT (Toyope-
arl HW-40C) | S AHAE A DL A GE AR il 46 HPLC 15 3]
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G4 2(5.0 mg) ,3(8.5 mg) , L IEARERHE BEIE
HE (Toyopearl HW-40C) | 2 # il # HPLC 13 2[4k &
#)4(8.5 mg) ,10(7.5 mg) , Frac. 0109(6. 5 g) 2
JKEHE: ( Toyopearl HW-40C) | 1F AH it B A . 2 AR il 5
HPLC 4ifb53 214k 54 7(4.3 mg) .
3 4hifgsE

k&1 Tk Y., FAB-MS m/z 223
[M+H]*."H-NMR(CDCL,,600 MHz)5: 5.54(1H,
s,H5),2. 18 (1H, m, H-11),1.98 (2H, m, H-3) ,
1,96 (1H, m, H-6),1.94,1.37 (& 1H, m, H2),
1.74,1.41 (% 1H, m, H-9),1.66 (3H, s, H-15)

F1 LA 1 ~12 197 C-NMR #4is

1.47,1.33 (4 1H, m, H-8),1.22 (3H, s, H-14) ,
1.09(1H,m,H-1),1.00(1H,m,H-7),0.91(3H,d,
J=7.0 Hz,H-13),0.79(3H,d,J =7.0 Hz,H-12) ;
“C-NMR(CDCl,,150 MHz) 0, % 1,"” C-NMR %4 5
SCHR[ 3] AR IBIE T C-2,8,9 Byfkaifs (i, H-"H-
COSY 1§ 1.09(H-1) 5 6 1.94,1.37(H-2),5 1.00
(H-7)5 6 1.47,1. 33(H-8) ¥4, ik C-1 5 C2,C-
75 C-8 N HHARE R 4E HSQC % J2 HMBC % &
1.22(H-14) 5 6 40.3(C-9) F&AHC, #iE C-2,C-8 Al
C-9 Wk RS, SChk[3]J6 H-NMR b, LA 1%k
PR HSQC 15 o %508 h i-FhFAEE,

Table I " C-NMR spectral data of compounds 1-12
No. 1 2 3 4 5 6 7 8 9 10 11 12
1 47.9 50.0 45.6 72.7 46. 1 142.7 33.4 34.9 52.8 50.2 21.4 70.7
2 22.6 22.7 18.5 22.0 20.9 127.2 29.6 29.7 26.9 28.5 32.1 38.2
3 30.9 30.9 31.1 26.7 31.2 124.2 36.4 36.6 125.7 125.9 72.2 34.0
4 134.3 135.0 134.4 133.8 133.5 137.7 80. 4 81.0 136.9 137.6 75.1 35.1
5 122.6 122.3 124.6 122.1 124. 8 126.9 39.1 39.9 69.7 69. 6 157. 4 44.0
6 37.7 39.8 36. 8 48.1 34.5 140. 3 22.6 25.3 36.7 34.2 40. 1 20.4
7 46.6 46.7 44.1 49.2 43.9 43.9 44.2 44.6 32.3 32.5 22.3 35.5
8 19.8 21.9 21.6 24.0 19.3 21.4 26.5 27.1 153.3 154.6 35.0 39.3
9 40.3 42.2 35.3 31.2 34.6 30.6 31.7 31.8 42.9 4.5 199.7 72.3
10 70.7 72.4 72.5 41.9 72.4 32.7 30. 8 30.2 37.2 39.6 132.5 28.2
11 26.2 26.0 26. 4 26.9 26.6 31.9 33.7 33.7 33.8 33.1 29.8 33.5
12 15.2 21.5Y  15.3 21.6 21.6 21.3 20.1Y  20.0 16.8 15.6 21.6"  42.5
13 21.4 15.19  21.7 15.2 15. 4 17.4 9.7 19.9 109.9 109. 6 19.2Y  20.8
14 28.4 20.8 28.0 15.2 29.3 22.3 18.8 19.2 22.2 22.7 30.5
15 23.8 23.8 23.6 23.5 23.6 65.6 27.9 25.0 30.2 29.9 21.9 26.6
FELDL ATE
hEY2 AR (AHBE-O AR, MHz)§: 5.52(1H,dd,J=5.4,1.5 Hz,H-5),2.02

FAB-MS m/z 223 [M + H]* ' H-NMR ( CDCl, , 400
MHz)§: 5.50 (1H,br s,H-5),2. 14 (1H,m,H-11) ,
1.95(3H, m, H2a,3),1.78 (1H, m, H98),1.70
(1H,m,H-6),1.67(3H,s,H-15),1.58 (1H, m, H-
8a),1.40 (1H, m, H9a),1.22 (2H, m, H-1,28)
1.09 (3H, s, H-14),1.05 (2H, m, H-7, 83),0.91
(3H,d,J =7.0 Hz,H-12 5% 13) ,0. 76(3H,d,J =7.0
Hz,H-13 &% 12) ;" C-NMR ( CDCl,, 100 MHz) I{, 3%
1o, DL E¥E 53k [4 ) il — 30, 82 R oot
/N

a3 FEE R (AME-OR OB .
FAB-MS m/z 223 [M + H] "' H-NMR ( CDCl, , 400

(1H,m,H-6),1.99 (2H, m, H-3),1.97 (1H, m, H-
11),1.89,1.58 (4 1H, m, H2),1.66 (3H, s, H-
15),1.59 (1H, m, H-1),1.56,1.52 (4 1H, m, H-
9),1.50,1.09(4 1H, m,H-8),1.32(1H, m,H-7) ,
1.29(3H,s,H-14) ,0.89(3H,d,J =7.0 Hz,H-13),
0.81(3H,d,J =7.0 Hz, H-12) ;" C-NMR ( CDCl,,
100 MHz) W3 1, Dh B8ds 5 S0k [S ]l B IE
T C2 F1 C9 pyfb=A i B fE. ' H-"H-COSY %
51.50,1.09 (H-8) 4355 8 1.56,1.52 (H9),6
1.89(H-2) 568 1.99(H-3) #AHH X, i C-8 5 C9,
C-2 5 C-3 i E %A s i HMBC %20 8 1. 50,1. 09
(H-8)¥)5 6 35.3(C9)fH A, il C2 F1 CO 11
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ka4 JoimikY., FAB-MS m/z 223
[M+H]" ,'"H-NMR(CDCL,,600 MHz)§: 5.45(1H,
dd,J=5.6,1.6 Hz,H-5),2.10,2.00( 4 1H, m, H-
3),2.00(1H, m,H-11),1.70 (3H, s, H-15) , 1. 68
(1H,m,H-6),1.66,1.62(4 1H,m,H-2),1.60(1H,
m,H-10),1.59,1.08 (4 1H,m,H9),1.55,1.05 (%
I1H,m,H-8),1.15(1H, m,H-7),0.96 (3H,d,J =6.6
Hz,H-14),0.87(3H,d,J =7.0 Hz,H-12),0. 80 (3H,
d,J =6.9 Hz,H-13) ;" C-NMR (CDCl, , 150 MHz) i, 3
1, C-NMR %dfs-5 3¢k [ 6 ] 438 — 5, (H3CHk [ 6] K
X HE AT UA R, R & MR ' H-' H-COSY, HMBC. A1
HSQC X Ht i1 T IHJE . %% K ( + ) -ent-epicubenol ,

a5 REAIMIRY ., FAB-MS m/z 223
[M+H]","H-NMR (CDCl,,400 MHz)§: 5.55(1H,
dd,J=5.8,1.5 Hz,H-5) ,2.26(1H,m,H-6) ,2.03 ~ 1. 91
(3H,m,H-3,11),1.64(3H,s,H-15) ,1. 54(2H,m ,H-2) ,
1.54 ~1.50(2H,m,H-9),1.45(1H,m,H-1) ,1.42 ~ 1. 31
(2H,m,H-8),1.25(1H, m,H-7),1.19 (3H,s,H-14) ,
0.88(3H,d,J =7.0 Hz,H-13),0.83(3H,d,J =7.0 Hz,
H-12) ;" C-NMR(CDCl;,100 MHz) W3¢ 1, L) %S
SCRR 7 4RE —3, 5L 5E N ent-T-muurolol .

k& 6 Ak Y, FAB-MS m/z 219
[M+H]" ,'"H-NMR(CDCl, ,400 MHz)§: 7.23(1H,
d,J]=8.0 Hz,H-2),7.20(1H,d,J =1.9 Hz,H-5),
7.13(1H,dd,J =8.0,1.9 Hz,H-3) ,4.64(2H,s, H-
15),2.79(1H, m,H-10),2.73 (1H, m, H-7) ,2.25
(1H,m,H-11),1.98,1.35(4 1H, m,H9),1.85,
1.61 (4 1H,m,H-8),1.28(3H,d,J =6.9 Hz, H-
14),1.00(3H,d,J =6.9 Hz,H-12),0.71 (3H,d,
J=6.9 Hz, H-13) ;”C-NMR(CDCI,,100 MHz) I, 3
1, DL Egs 53wk 8] e, B iE 1 C2,3,5,7,
11,H-12,13 ik %18, H HSQC %1 8 127.2
(C2)567.23(d,J=8.0 Hz,H2) ,5 124.2(C-3)
567.13(dd,J =8.0,1.9 Hz,H-3) ,6 126.9(C-5)
557.20(d,J =1.9 Hz,H-5) #4056, 32— il
IR ABX FR G R 40, e C-2,3,5 b i
{H;621.3(C-12) 58 1.00(H-12),8 17.4(C-13) 5
8 0. 71 (H-13) & HH2C, o H-12,13 [ 4k 2401
i, B H-'H-COSY %416 1.00 (H-12),0.71 ( H-
13) 395 6 2. 25(H-11) #EAAHE, i C-11 i 5 C-12
FC-13 H4EARE , B8 C-11 F1 C-7 Bfb2= iR fh .

- 3428 -

X8 A (-) -15-hydroxycalamenene
AT A (AR OER) . FAB-
MS m/z 223 [M+H]* ,'"H-NMR(CDCl, ,400 MHz)§:
1.84,1.52(4 1H,m,H-2),1.66(1H, m,H-10) ,1. 63
(1H,m,H-11),1.59,0.51(4 1H,m,H-9) ,1.53,1. 37
(1H,m,H-3),1.40,0.81 (1H, m,H-8),1.28 (3H, s,
H-15),1.00(1H,m,H-7) ,0.96 (3H,d,J =6.7 Hz,H-
12 5 13),0.93(3H,d,J =6.9 Hz,H-14),0.91 (3H,
d,J =7.1 Hz, H-13 5% 12),0.86 (1H, m, H-5) ,0. 82
(1H,m,H-6) ;" C-NMR(CDCl,, 100 MHz) W, 3 1, DA
L EE S SR 9 ] 4B — B, B2 M (<) -cubebol
a8 Tk, FAB-MS m/z 223
[M+H]" ,'"H-NMR(CDCI, ,400 MHz)§: 1.76,1. 47
(% 1H,m,H-2),1.62(1H, m,H-10),1.54 (1H,m,
H-11),1.52,0.52(4 1H, m,H9) ,1.46,1.38 (%
1H,m,H-3),1.36,0.81(4 1H,m,H-8),1.25(3H,
s,H-15),0.99(3H,d,J =6.5 Hz,H-14) ,0.95(1H,
m,H-7),0.93(3H,d,J =6.7 Hz,H-13),0.90(3H,
d,J=6.8 Hz,H-12),0.80 (1H, m,H-6) ,0.77 (1H,
m,H-5) ;" C-NMR ( CDCl,, 100 MHz) I, % 1, DL I
s 5 SCHk[ 10 ] iz — 2, B4 E 4 4-epi-cubebol
wEW9 Tk, FAB-MS m/z 221
[M+H]" ,'"H-NMR(CDCL, ,400 MHz)§: 5.44(1H,
brt,/J=6.7,6.5 Hz,H-3) ,4.87,4.85(4% 1H,br s,
H-13),4.62(1H,dd, ] =9.6,5.4 Hz,H-5),2.39 ~
2.26,1.80 ~1.70 (£ 1H, m, H-7),2.39 ~2.26,
1.99(4 1H,m,H-2),2.36 (1H, m, H-9) ,2.09(1H,
m,H-1),1.80 ~1.70 (2H, m,H-6),1.68 (3H, br s, H-
12),1.63 ~1.56(2H,m,H-10) ,1.00(3H,s,H-15) ,0.98
(3H,s,H-14) ;" C-NMR(CDCl, ,100 MHz) L3 1, LI I
-5 SCHR 11 408 — 20, MO A -1,
e 10 JofE ik Y., FAB-MS m/z 221
[M+H]" ,'"H-NMR(CDCl,,600 MHz)§: 5.55(1H,
brt,/=8.5,8.0 Hz,H-3) ,4.78(1H,dd,J =11.4,5.8
Hz,H-5) ,4.73,4.48 (4 1H,br s,t,] =2.2,2.2 Hz, H-
13),2.68 (1H, m,H9),2.17,1.84 (4 1H, m, H-7),
2.09,1.92(4 1H,m,H-2),1.96,1. 57(4% 1H,m,H-10) ,
1.64(3H,s,H-12),1.55(1H, m, H-1),1.01 (3H, s, H-
14) ,0.96(3H,s,H-15) ;" C-NMR ( CDCl, , 150 MHz) I},
1, VLB S SBR[ 11-12 ] il — 30 8O A
Wrigie-11,

k&Y 11 TEimkY), FAB-MS m/z 239



537 B4 22 ) ‘\,‘ v [ vp 24 A ok Vol. 37, Issue 22

2012 4E 11 A Coww)/  China Journal of Chinese Materia Medica November,2012
[ M + H] + O' H_NMR( CDC]3 ,400 MHZ) 5: 4. ]6( 1H, isolated from the beak of Dugandiodendron argyrotrichum Lozano
S H-4) 2 64 ( 1H.br dd. J = 13.4.5.0 Hz H—6) (Magnoliaceae) [J]. Rev Colomb Quim,2008,37(3) :275.
6 seph D Connolly, William R Phillips, Siegfried Huneck. -
2.51.2.33(%% 1H, m,H8).2.49,2.22 (% 1, m, 01 JoeohD Connolly, Willia b Siegfried Hunek. ( +)
ent-epicubenol from the liverwort Scapania undulata[ J]. Phyto-
H-1),2.20(1H,m,H-11),1.96(2H,m,H-7),1.78, chemistry, 1982,21 (1) ; 233.
1. 66( 1H, m, H-2) ,1.22 (3H, s, H-15 ) ,1.05 <3H, d , [ 7] Fumihiro Nagashima, Keiko Suda, Yoshinori Asakawa. Cadinane-
J=6.8 Hz,H-12 L& 13) ,0. 90(3H ’d ,J =6.8 Hz,H-13 type sesquiterpenoids from the liverwort Scapania undulata[J].
ﬁ 12) ;]3 C—NMR( CDC13 ’150 MHZ) J[—'L%:z 1. LJJ:@?E Phytochemistry, 1994 ,37(5) . 1323.

[ 8 ] Yueh-Hsiung Kuo,Ming-Tsang Yu. Two new sesquiterpenes,( — )-

S0k 13 13RIE—EL, HUEE A oxyphyllenodiols A,
&Y 12 E ARk Y, FAB-MS m/z 239

15-hydroxycalamenene and ( - )-1-hydroxy-1, 3, 5-bisabolatrien-10-

one, from the heartwood of Juniperus formosana HAY. var. concolor

[M+H]","H-NMR(CDCl,,400 MHz)§: 3.44(1H, HAY[J]. Chem Pharm Bull 1996 44(11) ; 2150.
t,J=3.4,3.4 Hz,H9),2.21 (1H,m,H-2),2.04, [ 9] David M Hodgson, Saifullah Salik, David J. Fox. Stereocontrolled
1.77 ( % 1H ,m, H_l()) , 1. 88 ( IH’ m, H-5 ) , 1. 64 , syntheses of ( — ) -cubebol and ( - )-10-epicubebol involving in-

tramolecular cyclopropanation of a-lithiated epoxides[J]. J Org

1.50(4% 1H,m,H-11),1.53,1.38(%% 1H,m,H-6),
Chem ,2010,75(7) : 2157.

1.52(2H, m,H-3) ,1.44 (2H, m, H-12) ,1.41,1. 14
(1H,m,H-7),1.01 (3H,s,H-14),0.99 (3H, s, H- sesquiterpene glycoside from Calendula arvensis[J]. J Nat Prod,
13),0.92(3H,s,H-15) ; "C-NMR( CDCI, , 100 MHz) 1987,50(5) ; 784,

y"']_‘%:z 1. ij:ﬁﬁgjirﬁk[ 12} ﬂ—i’iﬁ_‘ii, Ejl%’%ﬁz”ﬂ\j [11] Isidro G Collado, James R Hanson, Antonio J Macias-Sanchez.

The cleavage of caryophyllene oxide catalysed by tetracyanoethyl-
ene[ J]. Tetrahedron,1996,52(23) ; 7961.

[12] Henry Heymann, Yasuhiro Tezuka, Tohru Kikuchi,et al. Constit-

[10]  Cosimo Pizza, Nunziatina De Tommasi. Plants metabolites. A new

caryolane-1,98-diol ,
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[13] Osamu Muraoka, Manabu Fujimoto, Genzoh Tanabe,et al. Abso-
lute stereostructures of novel norcadinane- and trinoreudesmane-
type sesquiterpenes with nitric oxide production inhibitory activity
from Alpinia oxyphylla [ J] . Bioorg Med Chem Lett, 2001, 11
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[ 4] Juan F Sanz,J Alberto Marco. A germacrane derivative from Pal-
lenis spinosa[ J]. Phytochemistry,1991,30(8) ; 2788.
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Sesquiterpenes from stem of Schisandra glaucescens

ZHANG Pei-pei' , GAO Sha-sha' , ZHANG Tian-tian' , CHEN Jia-chun' | DUAN Hong-quan® , FANG Jin-bo'* |
(1. Hubei Key Laboratory of Natural Medicinal Chemistry and Resource Evaluation, School of Pharmacy, Tongji Medical College ,
Huazhong University of Science and Technology, Wuhan 430030, China;
2. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China)

[ Abstract] Objective: To study the chemical constituents from Schisandra glaucescens. Method: The chemical constituents were
separated and purifed with silica gel, gel column chromatography preparative HPLC, and their structures were identified by such spectral
methods as MS and NMR. Result: Twelve compounds were separated from petroleum ether fractions, and identified as t-cadinol (1), a-cadi-
nol (2), torreyol (3), ( +)-ent-epicubenol (4), ent-T-muurolol (5), ( —)-15-hydroxycalamenene (6), ( —)-cubebol (7), 4-epi-cube-
bol (8), caryophyllenol-I (9), caryophyllenol-II (10), oxyphyllenodiols A (11), caryolane-1,98-diol (12). Conclusion: Compounds 4, 6-
12 were separated from the genus for the first time, while compounds 1-12 were separated from this plant for the first time.

[ Key words| Schisandra glaucescens; cadinane-type; cubebane-type; caryophyllane-type; caryolane-type; sesquiterpenes
doi:10. 4268/ cjemm20122217
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