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Studies on sesquiterpenes from Viadimiria souliei
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Abstract: Objective To study the sesquiterpenes from the roots of Viadimiria souliei. Methods The compounds were isolated by
silica gel, Sephadex LH-20, medium pressure chromatographic column, preparative-TLC, and preparative-HPLC. And their
structures were identified by means of chemical methods and spectroscopic analyses. Results Nine compounds were isolated from
V. souliei, and named as 15-acetoxy-11oa/-germacra-1(10)E,4E-diene-12,6a-olide (1), 15-acetoxy-11BH-germacra-1(10)E,4E-diene-
12,6a-olide (2), 12-hydroxy-5a(H),70(H)-eudesm-4(14),11(13)-diene-9-one (3), oplodiol (4), dihydroestafiatone (5), 10-oxo-
dihydroxy-11p,13-dihydrode hydrocostuslactone (6), (115)-13-hydroxyl-guaia-4(15),10(14)-diene-12,6a-olide (7), 9-oxonerolidol (8),
and vernopolyanthone (9). Conclusion Compounds 1 and 3 are new compounds, named as vlasoudide and vlasoudione; and
compounds 4—9 are isolated from the roots of V. souliei for the first time.
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1(10)E4E- — J% -12,6a- N B [15-acetoxy-11aH-
germacra-1(10)E,4E-diene-12,60-olide, 1], 15-Z Bk
S C11BH- 5 B 58 -1(10)EAE- — 15 -12,60- 1 1
[15-acetoxy-11PH-germacra-1(10)E,4E-diene-12,60-
olide, 2]\ 12-¥23&-5a(H),7a(H)-F& M ¢-4(14),11(13)-
i -9- Wi [12-hydroxy-5o(H),7o(H)-eudesm-4(14),
11(13)-diene-9-one ; 3]. oplodiol (4 ). dihydro-
estafiatone (5). 10-oxo-dihydroxy-11p,13-dihydro-
dehydrocostuslactone (6). (115)-13-F%FE- G A A%E-
4(15),10(14)- — & -12,60- 4 i [(115)-13-hydroxyl-
guaia-4(15),10(14)-diene-12,60-olide, 7] 9-%15 1%
B (9-oxonerolidol, 8). vernopolyanthone (9).
o, ALE&W 1R 3 e s, ol 4 IR
TR IRAIARE I0l: (6 4~9 HiEg N
NIRRTy B3 E

1 XFE5HH

ML ARA: DRX-500 spectrometer (500 MHz)
F1 Avance spectrometer (600 MHz) (31 Bruker 24
FD; IR Agilent MSD-Trap-XCT (32 [H Agilent
/3 7] )F1 Q-Tof micro mass spectrometer( 52 [F Agilent
o)D) ZLANEIEY: Bruker Vector 22 (3£[E Thermo
Scientific A ); KAMEIEAL: Agilent 1260 DAD
frillgs (G Agilent A5 Jig)t{¢: Autopol VI
(serial No. 90079, J&[E Rudolph Research Analytical
ow])s [ 354 : Chirascan instrument (serial No.
30049, JE[E Applied Photophysics A ]); X-4B #!
FE A CEERPR AR A 7D #EZ H (200~300
H, ML &R D; Sephadex LH-20
(ZE[# Pharmacia Fine Chemicals A& ); RPCis (H
A Daiso A H]); TLC # )2 Hl & et CHH & VLA R
JBTF BB ).

2 IR H 28 — ZE 8 K2 227 e A 2 BT
TS B E N RN OR R A )N R A
Viadimiria souliei (Franch.) Ling [T, FrA
(201412-VS) fRAF 158 TP RFA 2 BERIR Y
W2 B
2 RBSSE

JIARTER (20 kg), WiT, VIHE, H 95%0%
(60 L) =i, $2H1 Jud (JL3 %0, $RHGH
WRUE ZERIEOR T, A ORRRE (2.12kg).
CRERE (20 g AR HAMEE-/K . BEPR £ s-
AP MZERL, BB AL (895 ¢). BRI LFE
HBAE (626 g) FIKHEBAL (545 g)o BEIR L WG (HL

15 g AFE) RARERAERE, JELUA BB TR £ B
(50 : 10 : 1) ABEEBEMR, 73 17 ASH4L (Fr.
1~17),

Fr.4 (14 g) % ODS #:-4f b e taiifks, FHH
fig-7K (10 1 90—~100 : 0, BHEEYEME 12 h) 735 12
Ay . Fr. 4.8 (8 g) WKik&H it (ODS,
FAEE-7K 50 © 50—~80 © 20, FEEEUENE 12h, Fr.4.8.5) —
BERCAE B AE (Hfh-FEE 101, Fr. 4.8.5.1) —{
A% TLC CHilk-5+ A 10 2 1, Rf=3:5) 7
BARLAY 8 (60.4 mg, 254 nm RO,
TR S 280, Fr. 5 (11.5g) £ ODS #:4f 1
R AR CFIEE-ZK 10 0 90—~100 : 0, B UL
12 h) 53] 15 MMt (Fr. 5.1~5.15). Fr. 5.6 (1.8 g)
ik Akt (ODS, HEE-7K 20 : 80—~70 : 30,
BEEEVERE 12 h, Fr. 5.6.2) —BERAAEF (G-
HEE, 101, Fr. 5.6.2.2) —HERck: Cf k- v i
15: 1, Fr. 5.6.2.2.1) —pre-HPLC (£ fi§-/K 23 : 67,
=58 min) 7> FEHENAEY) 6 (8.0 mg, 254 nm &
KOO, MREFRRE L EA) . Fro 5.64 &2
#% TLC Cf1ifk-SAEE 10 0 1, Rf=4:5) 315
FHb & 9 (13.3 mg, 254 nm BEEOIOL, MG E
TR, Fr. 5.6.3 LB RE (AR (FFRE, Fr.
563.1) —HEi%EkH: (ODS, Z§-7K 10 1 90—~
60 : 40, BHEVEM 12 h, Fr. 5.6.3.1.3) — 2%
TLC CAyifik-SAmE 10 0 1, Rf=2:3) 4r 5455
WEWS (307 mg, WRERAE MR, WYL
). Fr.5.10 (2.0g) SHEEEF: (ODS, HIE-
7K 40 1 60—80 : 20, FRALUEME 12h, Fr.5.103) —tf
R REFE (ODS, HEE-7K 60 © 40—100 : 0, FHELE
it 12 h, Fr. 5.10.3.8) — Rk AiA: (G45-
1:1, Fr.5.10.3.8.3) — pre-HPLC (ZJi-7K 30 : 70,
R=78 min) EHEMLAEY 3 (13.9 mg, MRE
T T AR A, MU SRR ). Fr
5.10.3.8.2 £ &0 L L —pre-HPLC ( 4 i - 7K
32:68) /rEMAHLAY1 (3.4mg, =52 min,
R R ). 2 (4.1 mg, (=62 min, iR
T W50, Fr. 7(31.9 @) 49 s Aitk k1 (ODS,
FIEE-7K 10 2 90—~100 : 0, BHEEPENE 12h, Fr.7.7) —#E
AT Crymik-S5-FRES 501, Fr.7.7.8) —
TAERERAE CHmiE- BER CEE 50 1) 2SR
a4 (1.2 mg, 254 nm F2ROEHE, HHRR A
MW (0). Fr.8 (48.0 g) £ MCI $:4E b (ol
FECHEE-7K 10 90— 40 : 60, BEEEVENL 6 h; 40 © 60
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SEREVENL 4 hD) 3 6 AN . Fr. 8.1 &rp Ik il A
(ODS, HI#E-7K 10 : 90—50 : 50, Z5FF¥tfi 12 h,
Fr. 8.1.9) —HbAE O iA: CE-IE 10 D rEsdd
FMAW T (4.0 mg, 254 nm F A5, MR
T RO, (W 1~9 k2225 LA 1,
3 HMExE

A 1: EEMIRY, [o]p +43.137° (¢ 0.051,
CH;0H), UV AV (am): 210; IR VXY (cm™): 3 440,

max max

2937,1776,1739,1637,1457,1376,1232,1 041,

1 002, 981; it iE & FA:X0 HR-ESI-MS (m/z
315.156 6, [M+Na]", 11514 315.156 7) #i& 3+
XN CyHuO4, THEAWAMPBE N 6, W H7
'H-NMR %K% (€ D o aEibE S, a2
ANFIFLFIE 6y 2.09 (3H, s, -OAc), 1.34 3H, ). 1 4
I EEXUE oy 1.23 (3H, d, J = 7.6 Hz). 2 XA
=5 5,4.89 (1H, m), 4.88 (1H, m). [Ai *C-NMR
L5 DEPT o %8s iz 5 & 17 MRIRT
FdE 3 A, S AW, 5 AR (F 24

E1

WEM 1~9 B

Fig. 1 Chemical structures of compounds 1—9

#£1 L& 1750389 "H-NMR (500 MHz) 1 C-NMR (125 MHz) #1E
Table 1 'H-NMR (500 MHz) and *C-NMR (125 MHz) spectroscopic data for compounds 1 and 3

Wl 1 (CDCly) 3 (CD;0D)
O dc Oy dc
1 4.89 (m, overlapped) 126.5 1.74 (m), 1.58 (m) 32.5
2 219(m) 26.6 1.75 (m), 1.55 (m) 223
3 254 (m), 1.99 (m) 355 231 (m), 1.97 (m) 35.8
4 — 1366  — 147.9
5  4.88 (m, overlapped) 131.9 2.23 (m) 49.5
6  4.71(t,J=9.8 Hz) 79.0 1.84 (m) 29.2
7 217 (m) 49.7 249 (m) 40.8
8 1.79 (m), 1.59 (m) 252 2.79(t,J=13.8 Hz),2.24 (m) 42.1
9 240 (m),2.09 (m) 409 — 215.8
10 — 1372 — 49.4
11 2.66(t,J=7.7Hz) 40.8 — 151.7
12 — 1793 4.09(s) 63.6
13 1.23(d,J=7.6 Hz) 10.8  5.13(d,J=1.2 Hz, H-13a), 5.00 (s, H-13b) 108.5
14 1.34(s) 16.1  4.88(d,J=1.5Hz, H-14a),4.67 (d,/= 1.4 Hz, H-14b)  107.1
15 4.63(d,J=12.7 Hz, H-15a),4.52 (d,J=12.7 Hz, H-15b) ~ 61.4 1.03 (s) 15.7
16 — 170.8  — —
17 2.09(s) 209  — —
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sp” VBB 4 NFERR (B 2 A sp” XUBERR AT 2 Mk
FLbO S NMR L4845 5 5c 20.9 A1 6 2.09 (3H, s,
-OAc) #EMZMEWEH 1| NOEESE, & F 15
AT T VA% T MG N R B

BAL G F IS5 M HSQC. 'H-'"H COSY
Al HMBC #ZREILHRE KA, WK 2 frs. ik
'H-'"H COSY #5155 H-5/H-6/H-7/H,-8/Hy-9
H-7/H-11/Hs-13 1 H-1/H,-2/H,-3, 5 HMBC AH 545
5 H3-13/C-7. C-11 A1 C-12; H;-14/C-1. C-10 Al
C-9; H,-15/C-3. C-4. C-5 fl C-16; H;-17/C-16
5 ZA A YT TS5 R A T D e A 2 A
. 1 NOESY #HX(5 5 H-6/Hs-13, [Fif H-11
5 Hs-13 (J=7.6 Hz). H-6 5 H-7 (J=9.8 Hz) i
FAEBRK NG, S50 E g, H-6 NV
Zoh BRI, ) Ha-13 JR B-R AR IFAE 2 -1 F s
[FIN H-7 A H-11 NAZ R a-fBUAE 2 1Pl b 45
TR, A S YA A 15- LA SR -1 1 aH-T5 1)
$e-1(10)EAE-—5-12,60-P G, A 1 NHTI0 S B
RS e, o8 RIS .

'H-'HCOSY ™ HMBC 7~ X\

NOESY # 7\

2 £&41 WEE '"H-"H COSY. HMBC #1 NOESY #85%
Fig. 2 Key 'H-'H COSY, HMBC, and NOESY correlation
of compound 1

WY 2. LEMRY, Wik ESI-MS K%L
W WoR oy T TN miz 3152 [M+Nal', 454
NMR i B2 50 120 CisHpO40  THE AT
[ 6. "H-NMR (500 MHz, CDCl3) 6: 4.88 (1H, m,
H-1), 4.85 (1H, m, H-5), 4.57 (1H, m, H-6), 4.63 (1H,
t,J = 13.0 Hz, H-15a), 4.54 (1H, m, H-15b), 1.67 (1H,
m, H-7), 2.08 (3H, s, CH;-17), 1.36 (3H, s, CHs-14),
1.26 (3H, d, J = 7.0 Hz, CHs-13); "*C-NMR (125
MHz, CDCls) d: 126.5 (C-1), 26.6 (C-2), 35.6 (C-3),
137.2 (C-4), 131.6 (C-5), 79.6 (C-6), 54.8 (C-7), 28.2
(C-8), 41.0 (C-9), 137.2 (C-10), 41.9 (C-11), 178.1
(C-12), 13.2 (C-13), 16.1 (C-14), 61.4 (C-15), 170.8
(C-16), 20.9 (C-17). S1LEH 1 1) NMR 2 HE
FEE, X 2 MUEWAEEHLL, ZRZ AT
NOESY i ¥ #H5% H-6/H-11; CH;-13/H-7 &R~ C-11

PRI, 1 AMET o-f 8 (20, 1 AME
T - (1), e m il Sk B %
WA 15- LW IE-11BH-75 B4t -1(10)EAE-—
5-12,60- W Tig .

& 3: TRy, (o] +2.632° (c 0.095,
CH;0H); UV A (nm): 2105 IR vio (em ™) 3 423,
3079,2933,2 867, 1 702, 1 646, 1 440, 1 409, 1 375,
1259, 1184, 1147, 1 047, 890, iid i & 14 HR-
ESI-MS (m/z257.151 4, [M+H]", 1545 257.151 2)
i 7 7308 CisHynO,y THEAMWFERN 5.
"H-NMR 3% 50 RIS 5 547 1 A F L g
on 1.03 (3H, s); 2 Mg EXUEEE (0 5.15, 1H,d, J=1.2
Hz; dy 5.00, 1H, s 1 6, 4.88, 1H, d, J= 1.5 Hz; dy
4.67, 1H, d, J = 1.4 Hz). 3l i 4241 *C-NMR FI DEPT
W SR S S A 15 DM fE T, Hh s
1ANFIE, 8 AN FSE (5 2 A4S sp® S S XUEERS ) 2
ANKFIIE, 4 DNFERR (2 4 sp” RUBERRAN 1 AN RIE
i) o ARHE NMR 1% B B 01D HE Wiz A &9 0 51
TR .

it HSQC. 'H-'H COSY #1 HMBC # L4
W %A ST s (F 3). WYE 'H-'H
COSY i MoK A5 5 Hpe1/Hp-2/Hp-3 .
H-5/H,-6/H-7/H,-8 5 HMBC ¥ A1 515 5 H,-8/C-9
A1 C-7; H,-12/C-7 Al C-11; H,-13/C-7.C-11 I C-12;
H,-14/C-3. C-4 #1 C-5; H3-15/C-1. C-5. C-9 Al C-10
T A G W R R o YA Y [ AR A
CHo-12 tL2447 A8 [dc 63.6; 0y 4.09 (2H, s)] 5 i
BARARLS G 3 R B T CH,- 120 BIHE S
ZALE YT SR 3 s, RS NOESY 1% &
&% H-5/H-7, &4 E8ES, H-7 28 o1
B, W H-5 788 o-f R IEAE S 1P o 28 BITIA,
3 AL S 3 AR R 3 TR, 5 a)
Ta(H) eudesm-4(14) en-9-one AL, k3t (ke
IR BE A A Y 12-F83E-5a(H), Ta(H)-FE - E-4(14),

'H-'"HCOSY ™= HMBC ~~ X\

NOESY # X\

3 k&4 3 HEES 'H-"H COSY. HMBC #1 NOESY
EPS
Fig. 3 Key 'H-'H COSY, HMBC, and NOESY correlation

of compound 3
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11(13)-05-9-F, i 44 49 )R B Il o

Y 4. LEaRY, ik ESI-MS 3 E %L
I IR T8 P miz 239.1 [M+H], 454 NMR
W HHE A 2 73 53X CisHae00, THEANIAIE N 3,
FRAE NMR s HE W A e B A il A 540
454 'TH-NMR (500 MHz, CDCls) 6: 5.34 (1H, d, J =
4.8 Hz, H-8), 3.30 (1H, dd, J = 11.8, 3.9 Hz, H-1),
1.17 (3H, s, H-14), 1.02 (3H, s, CH;-13), 1.02 (3H, s,
CH;-12), 0.95 (3H, s, CH3-15); "*C-NMR (125 MHz,
CDCl;) d: 79.9 (C-1), 40.7 (C-2), 39.4 (C-3), 71.0
(C-4), 462 (C-5), 26.7 (C-6), 141.9 (C-7), 116.0
(C-8), 23.0 (C-9), 37.6 (C-10), 35.0 (C-11), 21.8
(C-12), 21.2 (C-13), 29.8 (C-14), 11.7 (C-15), 53¢k
HyatP s, TR E LG4 4 ) oplodiol.

&Y 5: Ltk (B O, ESI-MS %
KIH Tos 7 12 708k miz 2712 [M+Nal', 54
NMR i B8 50 120 CisHaOs0  tHEAMEFI
J& 4 6, 454 "H-NMR (500 MHz, CDCl3) d: 4.97 (1H,
s, H-14a), 4.65 (1H, s, H-14b), 3.95 (1H, t, J = 9.2 Hz,
H-6), 3.05 (1H, dt, J = 7.9, 3.4 Hz, H-1), 2.12 (1H, m,
H-11), 1.21 (3H, d, J = 7.0 Hz, CH;-13), 1.26 (3H, d,
J=17.0 Hz, CH;-15); "C-NMR (125 MHz, CDCl5) ¢
39.7 (C-1), 44.0 (C-2), 219.2 (C-3), 47.2 (C-4), 50.9
(C-5), 88.5 (C-6), 48.6 (C-7), 32.9 (C-8), 39.0 (C-9),
149.1 (C-10), 41.7 (C-11), 178.2 (C-12), 13.3 (C-13),
112.6(C-14), 14.0 (C-15), VILHERHZAL A YL @)
AREE T L0 A TG A PC-NMR 3% 8 B R 1% 4k &
Yh & 1 ANRFIER TG IR (oc 219.2), 5
CHRBOE T RS, #E S 5k dihydro-
estafiatone.

&Y 6: LmRY, ESI-MS ¥ & Hod 5o
T W miz 235.1 [M+H]", 454 NMR %4
Hyaihi g 13X CraHigOs, WHAMMPELN 6, &5
4 "H-NMR (500 MHz, CDCl;) 6: 5.19 (1H, d, J=1.9
Hz, H-14a), 5.06 (1H, d, J = 1.9 Hz, H-14b), 3.74 (1H,
t, J = 9.8 Hz, H-6), 3.36 (1H, m, H-1), 3.02 (1H, m,
H-5), 1.28 (3H, d, J = 7.0 Hz, CHs-13); “C-NMR
(125 MHz, CDCl3) d: 52.9 (C-1), 26.4 (C-2), 32.6
(C-3), 150.2 (C-4), 49.2 (C-5), 84.4 (C-6), 50.8 (C-7),
27.8 (C-8), 43.7 (C-9), 211.7 (C-10), 41.7 (C-11),
177.5 (C-12), 13.2 (C-13), 110.0 (C-14). ¥ HEHTiZ%
AW e AR LB ik N G A NMR £l v]
MZEVRT &4 1 DN (Oc 110.0 1

150.2) A 14> a, B-HlE (5c 177.5, 41.7, 13.9, 50.8
H184.4), A 1 MHEIEREE (5 211.8), 53CHREL
UM S, AT EAL AW 6 b 10-oxo-
dihydroxy-11p,13-dihydrodehydrocostuslactone.

WG 7. AECE MR, it ESI-MS i
B Bon o £8Pk miz 2711 [M~+Na] #i¢
SFR CisHaOs, THEAMIFILEE Ky 6, 454 "H-NMR
(500 MHz, CDCl3) 8: 5.18 (1H, d, J = 1.6 Hz, H-15a),
5.05 (1H, d, J = 1.4 Hz, H-15b), 4.88 (1H, s, H-14a),
478 (1H, s, H-14b), 3.99 (1H, t, J = 9.3 Hz, H-5);
BC.NMR (125 MHz, CDCly) d: 47.0 (C-1), 30.2
(C-2), 32.4 (C-3), 151.2 (C-4), 51.8 (C-5), 86.1 (C-6),
43.3 (C-7), 32.5 (C-8), 37.2 (C-9), 149.7 (C-10), 49.5
(C-11), 177.6 (C-12), 59.6 (C-13), 112.0 (C-14), 109.2
(C-15). WILHfE Ry WAL B A il 15 Sk 4L
U B e AL S T M (11S)-13-hydroxyl-
guaia-4(15),10 (14)-diene-12,6a-olide.

&Y 8: TLmiIRY), @ik ESI-MS %5 %
PR T TR m/z 259.1 [M+Na]', 2> 72t
CisHyOyy IHHAMIAIEE Sy 4, 4545 'H-NMR (500
MHz, CDCl;) d: 6.09 (1H, d, J = 1.2 Hz, H-10), 5.93
(1H, m, H-2), 5.26 (1H, m, H-6), 5.23 (1H, m, H-1a),
5.07 (1H, m, H-1b), 3.02 (2H, s, 8-OCH,-), 2.14 (3H,
s, CHs-15), 1.87 (3H, s, CHs-12), 1.61 (3H, s,
CH;-14), 1.29 (3H, s, CH3-13); "“C-NMR (125 MHz,
CDCl3) d: 111.8 (C-1), 144.9 (C-2), 73.4 (C-3), 41.7
(C-4), 23.0 (C-5), 122.9 (C-6), 129.9 (C-7), 55.5
(C-8), 199.3 (C-9), 129.3 (C-10), 155.8 (C-11), 27.1
(C-12),27.9 (C-13), 16.5 (C-14), 20.7 (C-15),
A4 ANFEAF S 6 ANl 1 NEEEBA 1 AN
7 U IRE NI R v/ E s S D et 4
A% 8 4 9-oxonerolidol.

a9 TRy, @ik ESI-MS 5 E %
iR T PR miz 275.2 [M~+Nal', #iE 73 1
2 CisHoOs, HEAMRIE N 4, 454 "H-NMR (500
MHz, CDCl;) 6: 6.12 (1H, t, J = 1.2 Hz, H-10), 5.94
(1H, dd, J = 17.3, 10.6 Hz, H-2), 5.67 (1H, t, J = 7.0
Hz, H-6), 5.24 (1H, dd, J = 17.3, 1.0 Hz, H-1a), 5.07
(1H, dd, J = 10.8, 1.0 Hz, H-1b), 4.40 (1H, s, H-8),
2.16 (3H, s, CH3-15), 2.21 (3H, s, CH;-12), 1.41 (3H,
s, CHs-14), 1.91 (3H, s, CHs-13); "C-NMR (125
MHz, CDCls) d: 111.9 (C-1), 144.8 (C-2), 73.2 (C-3),
43.4 (C-4), 22.8 (C-5), 118.7 (C-6), 133.6 (C-7), 83.2
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(C-8), 199.1 (C-9), 132.5 (C-10), 159.9 (C-11), 21.3
(C-12), 27.7 (C-13), 10.7(C-14), 28.0 (C-15). 51k
S 8 LA NMR % B8 AR E AL, WD HE
W A AR A et o ANR) 2 A0 7E T CH,-8 (8¢ 55.1) 1
AW R 3L EU HO-CH-8 (¢ 83.2), HJ LLfE
41 9 A vernopolyanthone!®”.,
4 i1ig

JIARFARVE AL gerh 2idt, LRI AEAL 4824
M & FAE AR Btz R ey, )z N T i
Ko AT HE— DRI LA, ASEE 2
XENARTFRR) 95% LIF R IIEAT 73 8, ook e %
BT 9MEEY, g, Aaw 1 3 e a Y.
WEY 4~9 HEXRMNARE-D 8452 A
WEas RS T NARER I B R PR
H AR TR 5L TSNS,
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