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Chemical constituents from Stellera chamaejasme
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Abstract: Obijective
chamaejasme. Methods

To systematically study the main active diterpenoids, gnidimacrin, chemical constituents of Stellera
D101 macroporous adsorption resin, silica gel column chromatography, ODS, HPLC and other
chromatographic methods were used for separation and purification, and the compounds were identified by spectroscopic techniques.
The absolute configuration of the compound was determined by ECD. Results Three compounds were isolated from S.
chamaejasme. They were identified as (—)-isochamaejasmin C (1), genkwadane J (2) and stelleraguaianone D (3), respectively.
Conclusion Compounds 1—3 are new compounds, among which compound 1 is a biflavonoid and compounds 2 and 3 are
terpenes.
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AR EY, HEEN ()-RRER C [()-
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Fig. 1 Chemical structures of compounds 1—3
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Bruker-ARX . Bruker-AV 1% ff 3t 4% i it 4%
(400. 600 MHz). micro TOF Q ZJHi{% (FHit:
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I CHA BEAT]); Bio-Logic SAS MOS-500 [
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H PRI, W4T 2 S IEEY) 2.64 kg, K H D101
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e 1. mELERRAR (HED; [o]y-22.7
(c 0.5, MeOH); =S ALBL-BRFALIR S N BH T, 42
TN EE RS I By 23 . HR-ESI-MS 45 7 1
7 0¢ [M—H] m/z: 555.129 2 (Hi{E CaiH23010,
555.129 7), i H TN CaH4010, THEHA
MIAIE N 20, H-NMR (600 MHz, Acetone-ds) ',
on 5.82 (2H, overlapped, H-6, 6"), 5.97 (2H,
overlapped, H-8, 8") A 2 4[] 5,7- —FRILEUN,
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TEE A R AME(E S5 0w 7.23 (2H,d, J=85
Hz, H-2', 6", 7.00 (2H, d, J = 8.5 Hz, H-3', 5") 1 o4
7.13 (2H, d, J = 8.3 Hz, H-2", 6™), 6.90 (2H, d, J =
8.3 Hz, H-3", 5™) & 2 4 4 B ¥} Al B
AABB'E ARG EMES; 01496 (2H, brs, H-2, 2"),
3.93 (2H, brs, H-3, 3") & 2 L —AF i C 3 A1 C'3F
/55 0n3.83(3H, s, 4-OCHs) AHEREEES.
13C-NMR (150 MHz, Acetone-ds) 145t 31 Mikfs
T, BFE 2 HEUER A B AE 12 MRS S
dc 164.0 (C-5), 95.9 (C-6, 6"), 167.8 (C-7, 7", 97.2
(C-8), 165.4 (C-9, 9"), 102.5 (C-10) Al oc 164.1
(C-5"), 95.9 (C-6, 6"), 167.8 (C-7, 7"), 97.2 (C-8"),
165.4 (C-9, 9"), 102.6 (C-10"); 2 41 A # WA B ¥FF1
B'Hf 12 M55 oc 129.7 (C-1'), 130.6 (C-2', 6",
115.1 (C-3, 5'), 161.6 (C-4) #1 Jc 128.6 (C-1™),

130.7 (C-2", 6™), 116.5 (C-3™, 5"), 159.4 (C-4"); 2
H S C HA CEF 6 Mik(E S oc 81.9 (C-2),
48.6 (C-3), 196.4 (C-4) #181.9 (C-2"), 48.3 (C-3"),
196.4 (C-4"); VLK 1 MHEEHRES dc 55.7
(4'-OCH3) . fR¥EAY) 1 117 1D NMR T e 10 &
YR & RR S B AR W A R &, FF
HRHE HSQC [ AH A5 Bx Ho S HR 47 17 15
&, W& 1.

HMBC i, M %LF oy 3.83 (4'-OCHs3) 5 dc
161.6 (C-4") AIAEMK, Fm HAFERLE B 3
1) C-4'fiL; NOESY i, 6n 3.83 (4'-OCHs) 5 6n
7.00 (H-3', 5%) K, #F—DIEWH A IEERAE B
W C-4'hr, W 2. ZAE Y H-2 F1 H-2"y 58
I, $RoR H-2/H-3 A H-2""/H-3"3) i A B

HRAE S IR 7L .45, L DMSO-ds. CDsOD

F1 L& 15 H-NMR F1 3C-NMR #{48 (600/150 MHz)
Table 1 *H-NMR and **C-NMR data of compound 1 (600/150 MHz)

{7 3IA oc OH AL oc OH
2 81.9 4.96 (brs) 2" 81.9 4.96 (brs)
3 48.6 3.93 (brs) 3" 483 3.93 (brs)
4 196.4 4" 196.4
5 164.0 5" 164.1
6 95.9 5.82 (overlapped) 6" 95.9 5.82 (overlapped)
7 167.8 I 167.8
8 97.2 5.97 (overlapped) 8" 97.2 5.97 (overlapped)
9 165.4 9" 165.4
10 102.5 10" 102.6
1 129.7 1 128.6
2',6' 130.6 7.23(d, J=8.5Hz) 2", 6™ 130.7 7.13(d, J=8.3Hz)
3,5 115.1 7.00 (d, J = 8.5 Hz) 3" 5 1165 6.90 (d, J = 8.3 Hz)
4 161.6 4™ 159.4
-OCHs 55.7 3.83 (s)
s M Acetone-ds A AR IR A I, KA S W)
oC

2 k&Y 1 89X HMBC #1 NOESY 155
Fig. 2 Key HMBC (-~ ) and NOESY correlations
(¥~ ) of compound 1
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MR ik, #E a1 AT MY, B H-2/H-3
Al H-2"H-3" AR B, H-3/H-3" A e R

BE—B Ak &4 1 /) ECD i, 515 ECD i
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Fig. 3 Comparison of calculated and experimental ECD
spectra of compound 1

&Y 2. ABTGEMH AR (FED; [a]) +4.8
(c 0.2, MeOH): HR-ESI-MS 25 Hi#E 155 11§ [M—
H] m/z: 655.347 8 (FHi1E CsrHs1010, 655.349 6),
e H 7 720N CarHs010, THEHAMIFIEE S 12,
ZAL &1 13C-NMR (150 MHz, CDCls) #4137 4
WfE5, Hr 1 HR o XS 5 oc 146.5 (C-15),
111.3 (C-16)LL f2 oc 48.1 (C-1), 36.1 (C-2), 79.0
(C-3), 83.2 (C-4), 77.5 (C-5), 77.3(C-6), 77.2 (C-7),
36.4 (C-8), 81.8 (C-9), 52.4 (C-10), 35.7 (C-11), 38.1
(C-12), 84.4 (C-13), 85.1 (C-14), 19.0 (C-17), 22.7
(C-18), 14.8 (19-CHs), 67.5 (C-20) 4 meHi A el —
i EFZ ) 20 MRS S, H dc 77.3 (C-6), 77.2
(C-7) W] C-6, C-7 ML EM ALY 2 N2k
'H-NMR (600 MHz, CDCls) ', k37X 4H 141K
A S S on 4.98 (1H, s, H-16a), 4.88 (1H, s,
H-16b); 4 MEAXFIEEAES on 410 (1H, d, J =
6.0 Hz, H-3), 3.66 (1H, d, J = 4.8 Hz, H-5), 4.43 (1H,
s, H-7),4.36 (1H, d, J = 2.4 Hz, H-14); 1 4135 H
L5 S on 4.89 (1H, d, J = 12.0 Hz, H-20a), 4.58
(1H, d, J = 12.0 Hz, H-20b); 5 MXHFEE(ES on
2.48 (1H, m, H-1), 2.07 (1H, t, J = 6.0 Hz, H-2), 2.33
(1H, d, J = 1.2 Hz, H-8), 2.91 (1H, d, J = 6.0 Hz,
H-10), 2.89 (1H, t, J = 7.2 Hz, H-11); &#IX4H 3
HHILEAIES on 1.75 (3H, s, 17-CHs), 1.46 (3H, d,
J = 7.2 Hz, 18-CH3), 1.04 (3H, d, J = 7.2 Hz,
19-CHa). RSG5 MEn kel — i B 4% H &5
5. BC-NMR (150 MHz, CDCl3) ', ¢ 119.8 (C-1')

PEIN ARG M A B A e 2 s R A SR ) )R R
E45M); oc 130.0 (C-1"), 129.9 (C-2", 6"), 128.6
(C-3",5"),133.4 (C-4") J2K HI LA R IAIRAS 55
dc 167.3 (C-OBz) Jy 2K HI Ik % ik H K ik 15 5
'H-NMR (600 MHz, CDCl3) ', 6n18.07 (2H, d, J =
7.8 Hz, H-2", 6"), 7.46 (2H, t, J = 7.8 Hz, H-3", 5"),
7.58 (1H, t, J = 7.8 Hz, H-4") JZK AR A
=5 040.77 (3H, d, J = 6.6 Hz, H-10") Jyfljsk |- HH
FAMET . R HSQC 1 1A A5 Xt Hok S 55
BT THE, W& 2.

7E HMBC i, M%2H| oy 4.36 (H-14) 5 oc
119.8 (C-1") HIZAEM K, InZM &Y & A R IR B
455 0w 2.07 (H-2), 2.91 (H-10) 5 6c36.4 (C-9") H
TAEFIZE, ou 0.77 (H-10") 5 oc 35.8 (C-8"), 48.1
(C-1) HimfR XK, #nKMiiEs5ii% C-1 MHIER
R IAEER; on 8.07 (H-14) 5 5¢ 167.3 (C-OBz) &
TCFEAHIE, On 4.89 (H-20a), 4.58 (H-20b) 5 6c 167.3
(C-OBz) HifEMK, ou 4.43 (H-7), 3.66 (H-5) 5
5c67.5 (C-20) AImFEAHI, #n K AL S C-20
FHi%E; NOESY i, 64 3.66 (H-5) 5 54 4.10 (H-3),
2.91 (H-10), 4.89 (H-20a), 4.58 (H-20b) #H3%, on
4.10 (H-3) 5 on 2.91 (H-10) A%, $&/~ H-3/H-5/
H-10/H-20 A [E]; 6w 2.33 (H-8) 5 du 2.89 (H-11)
G, #2278 H-18/H-8 A5 on 4.36 (H-14) 5 6n
1.75 (H-17) #H3%, $oR H-14/H-17 NFE; Jnas N
2.4 Hz, #&/R H-14/H-8 R[EM; H-7 Jyrpig, $oR
H-7/H-8 N [FIN  iZAb & 4 5 56 1€k k¢ C(genkwadane
C) SEHRARMEL, AR Z ATE T %A S PRS0
9 48.1 (C-1), 36.4 (C-9"), 35.8 (C-8"), TMiFtitiikE C
79 50.1 (C-1), 38.0 (C-9), 22.5 (C-8"), #&/~ C-9'H4%Y
KA T B8, NOESY i 0w 2.48 (H-1) 5 61 1.04
(H-19), 0.77 (H-10") #H5%, H-8'5 H-18 #H5G, H-9'
5 H-10 AHR B —DUE B AL AW e Ae it C 7
C-OMHI MR, I 4. HART A 1Akl
HAE A R R TR 2546 B3 A e B s R A FuocER
e RS, 19-CHs v S #92Y, ke
LA, 25 b, SRR ZLEN 1R
SHERFNEY), 2N .

&Y 3. Atk K (HEE); HR-ESI-MS %43
HHESSF R I [M+H]" m/z: 235.164 3 (Hig{E
CisH2302, 235.169 8); £54 *H-F1 BBC-NMR H] fif
€ H TN CisH2202. tE 1) 3 1 *H-NMR (600
MHz, CDCls) 7E{K37 X %5 H 1 4K W E(E 5
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£2 k&2 8 H-NMR F13C-NMR £4E (600/150 MHz)
Table 2 'H-NMR and *C-NMR data of compound 2 (600/150 MHz)

R dc OH A dc oH
1 481  2.48(m) 19 148  1.04(d,J=72Hz)
2 3.1 2.07(tJ=6.0Hz) 20 675  4.89(d,J=12.0Hz), 458 (d, J =120 Hz)
3 790  410(t J=6.0Hz) 1 119.8
4 83.2 2 335  1.94(m)
5 775 3.66(d,J=48Hz) 3 218 1.66 (m), 161 (m)
6 773 4 240  1.37~1.42(m), 1.22~1.29 (m)
7 772 443(9) 5 272 154(m), 1.22~1.29 (m)
8 364  2.33(d,J=20Hz) 6 261 1.36(m), 1.22~1.29 (m)
9 81.8 7 278 1.37~1.42 (m), 1.22~1.29 (m)
10 524 291(d, J=6.0Hz) 8 358  1.15(m), 1.37~1.42 (m)
11 357  289(t,J=7.2Hz) 9 364 1.70 (m)
12 381  2.26(dd,J=13.8,7.8 Hz), 1.65 (d, J = 13.8 Hz) 10 158  0.77(d,J=6.6Hz)
13 84.4 3-0Bz
14 851  4.36(d, J=24Hz) 1 130.0
15 1465 2" 6" 1299  8.07(d,J=7.8Hz)
16 1113 498(s),4.88(s) 3" 5" 1286  7.46(t J=7.8Hz)
17 190  175() 4 1334 758(tJ=7.8Hz)
18 227 146(d,J=72Hz)

B4 L&Y 2 #9%i# HMBC #1 NOESY {55

Fig. 4 Key HMBC (~ ) and NOESY correlations
(¥~ ) of compound 2

o 4.73 (1H, m, H-13a) A1 4.76 (1H, m, H-13b); 4
MW HIEEAE S 0n2.47 (1H, dd, J = 19.3, 1.2 Hz,
H-2a), 2.55 (1H, m, H-2p), 2.44 (1H, dd, J = 19.3,
0.9 Hz, H-60), 2.80 (1H, brd, J = 19.3 Hz, H-6p),
1.42 (1H, m, H-8a), 1.89 (1H, m, H-8p), 1.88 (1H, m,
H-90), 2.02 (1H, m, H-9B); 2 MK LA (E 5 o1 3.19
(1H, m, H-10), 2.37 (1H, brt, J = 10.9 Hz, H-7). &
WX g5 3 MHEEEUE S 6n0.95 (3H, brs, CHs-14),

1.66 (3H, d, J = 0.9 Hz, CHs-15), 1.77 (3H, brs,
CH3-12). C-NMR (150 MHz, CDCls) #1451 15
AMAES oc 208.3 (C-3), 138.4 (C-4), 172.2 (C-5),
150.4 (C-11), 109.6 (C-13), 74.8 (C-1), 52.0 (C-10),
46.7 (C-9), 43.9 (C-7), 37.6 (C-2), 37.8 (C-6), 32.0
(C-8), 20.4 (CH3-12), 21.0 (CH3-14), 8.3 (CHs-15), 12
NHANEAIRG AU SR A, HH NMR %
5 SR AR BB AR A (stelleraguaianone
A B,

HMBC i, M3 on 2.47 (H-2)5 6c 138.4
(C-4). 172.2 (C-5) HILFEAHIK, on 2.80 (H-6B) 5
dc 138.4 (C-4). 32.0 (C-8) HAHK, 6n237 (H-7) 5
dc 46.7 (C-9). 172.2 (C-5) HmFEM K, du 3.19
(H-10) 5 6¢37.6 (C-2).0c 172.2 (C-5) A IimFEAH%,
ou 4.76 (H-13b). 1.77 (CHs-12) 5 43.9 (C-7) Hix
FEAHOC, e A 3 N AIAR LAY £ ik
HH. 610.95 (CHs-14) 5 6c 74.8 (C-1). 46.7 (C-9)
HIFEM KR CHs-14 HURAE C-10 f7, Jn 1.66
(CH3-15) 5 6c 208.3 (C-3).172.2 (C-5) A itk
P28 CH3-15 BURTE C-4 £, WK 5. S5k &9
RFELIAE A NMR ML, (A3 ZH 14
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WHEAES, H C-10 Mtk M min i,
HEMZAAY) C-10 7 LREERUR. Bk, #E T 1%
AV SR, NMR 55 18 1% 3.
&Y 3 WA ALEE NOESY AT i
#ts On 1.66 (CH3-15) 5 on 2.44 (H-60), 2.37 (H-7)
A, $278 C-4, 5 XU Z 8. 614 3.19 (H-10) 5
On 2.37 (H-7) MK, $&/ H-10 A1 H-7 A[E,

E5 &% 3 89%E HMBC #1 NOESY F5
Fig. 5 Key HMBC (-~ ) and NOESY correlations
(¥~ ) of compound 3

£3 1L&4 3 9 1H-NMR F0 3C-NMR #{#E (600/150 MHz)
Table 3 H-NMR and **CNMR data of compound 3 (600/150 MHz)

TRAL Jc OH TR Jc OH
1 74.8 9 46.7 2.02 (m), 1.88 (m)
2 37.6 2.47 (dd, J =19.3, 1.2 Hz), 2.55 (m) 10 520  3.19(m)
3 208.3 11 150.4
4 138.4 12 204 1.77 (brs)
5 172.2 13 109.6 4.76 (m), 4.73 (m)
6 37.8 2.44 (dd, 3 =19.3, 0.9 Hz), 2.80 (brd, J = 19.3 Hz) 14 21.0  0.95 (brs)
7 43.9 2.37 (brt, J=10.9 Hz) 15 8.3 1.66 (d, J = 0.9 Hz)
8 32.0 1.42 (m), 1.89 (m)

NOESY ik B 1-OH 155, (HARYE %245
il AR VR A BOS A HEN 1-OH F1 6y 2.37 (H-7).
3.19 (H-10) 7E[FIMN, & kiR, &9 3 AR
SCHRIRIE BT &, S IR EE EAIAER D
4 #Hig
MEF IR T RIHT HIV &AL SR & K
IEMERE L, DA IR B SR B I 2G5
REAT RG0 5, 1538 3 H &, 558 T W
FR R E DRGSR A, NEZEDEE—D
MRS T A R, D 7 A b
LI E SRR 2R YE, R gk E
T B BTG A T HIV S VAT A 0 eR 4 .
FBAR FAVEEYFERAREEF TR
B3 30k
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