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W E.-BH MNOHRBEN Veratrum nigrum var. ussuriense ¥ F 4L ERFHTHR, ik BEBLBNS
RAREEREAHETLESYHSE . Hk, FFHEREMERIRAFID ADDEFHEHRALESLEYNE
B4R ABEETLMEAY.AHNEEH-BRE-7T-PFRE-2-(3-BE-2,5-“RAEXLOEPHKM(1). 5
BAM(CI).G,S5,2,4/-BREEL) FHHBN). &8 LAY IFHLAY D2 NEEEME LEY I~
VAHH KN ZHEY A LB P BB,
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Chemical constituents in stems and leaves of Veratrum nigrum var. ussuriense
WANG Shi-sheng, ZHAO Wei-jie, WEN Wei-feng, LI Guang-zhe, GUO Xiu-han, SONG Qi-ling
(State Key Laboratary of Fine Chemical Engineering, Dalian University of Technology, Dalian 116012, China)
Abstract: Objective To investigate the chemical constituents from the aerial parts of Veratrum
nigrum var. ussuriense. Methods The isolation and purification of the compounds were done with solvent
partition and repeated column chromatography over sillica gel, and their structures were elucidated by
means of MS and NMR (including 1D and 2D) analyses. Results
5'-dimethoxy-3'-hydroxyphenyl )-6-hydroxy-7-

Four compounds were obtained and
characterized, including a new compound 2-(2,
methoxybenzofuran ( I ), together with three known compounds resveratrol (1), 3, 5, 2', 4'-
tetrahydroxystilbene ( X ), and B-sitosterol (N ). Conclusion Compound I is found to be a new

compound and named as verafuranin, whilst I, ¥, and N are isolated from the aerial parts of this plant

for the first time.
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(1).3,5,2,4-UEREED . BAKHBN), K
KEY I AFLEY REHNEFKBEER
(verafuranin) ; & K & K X Y3ty b 3450 B
B .EERNFENRER LAY 1 5 GRER
BEEBBREABMEITEE, 4.6 pg/mL B X B
Wik R M E SIS 90%.
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Micromass GC-TOF MS S i 5 #- %47 8f A & 4
¥ R 3% W ; ESI-MS F HP1100LC/MSD & ¥ 48
i/ BB E AR R E SR
T =5 MEEEGF BB R N E LT
J”#fEEMerck AR . BHFEER L ET 2004
E7ARBLTER. 2URGRAREBAZER
BERLGHBEPV. nigrum L. var. ussuriense
Nakai, & HF T AEBTKREML T2,
2 BRHSH

BB E AR THREM 20 kg, 95 % LB
FIRRREGEE ] kg. BEINAKBERE2FAAH
BELOEDFVIET BRI, 2 5148 A B AR AL (243
&) EO WAL (163 ) MET BEIRAL(139 g) o BES
BAr50 g FHATRER A5, Afy- P B8 : 2~
50 : SO)BEE UM, LB BI040 5. HP4HR13
G5 BEREREAIENH, AMB-KKERZE
(9:1~1: DBELEBK BLEYN (16 mg). Hi
1~IEOHATHRECESE  AHR-BERZ
BEO: 1~1: DB EFHRB.BULED 1 (80me), E
TR (120 @) AT ERIE R, B BN R 45
e ATREEAHESE, - PRA5: 1~112)
B YR .18 BI110 N 4. 4 4r32~34 B4 R34k
£ 1 (30 mg);H 45 60~68(0.5 g) K ZERE A
W, Eh-FEO: DEBR.BLsP 1 (214
mg), )
3 LHmEE

HEWI . EBEEEBA; UV L nm
(Ige) :220(4. 28), 316 (4. 55) s IR¥EE (em ™) : 3 396,
2934, 2 848, 1 601, 1 574, 1505, 1 456, 1 432,
1364,1301,1 201,1 162,1 104; HR EI-MS m/z:
3 3 {4 316. 093 7, 3 B (& 316. 094 7(C1/Hi04) . B
Sh e ZE 220 nm M 316 nm A H BB KB 7
GERILEY M - ERED kAL A Y RIRER
wel, A KEBRBBEEG396 ecm™ ) P&
(2 934 em™ D) FIEFR (1 601.1 504 cm ™) R U 8 ,
F'H-NMRigEH, H 3T FEENREFS 0 4. 30,
3.96.3.95, X EHFLMEF T ¢ 7.09,6.89(d,
J=8.3 He) HI— Xt B EF 54 7. 08.6.91(d,
J=2.0 Hz);¥E0 6. 864k A L i R F £ — A ML
MFEE HBAmIF EHEFRES H-3); %
05.86.5. 63 L AWAKEHE, AUNKENBRRBE
58, Z£°C-NMRFADEPT-135 #$ B 17 M BAE
B, G8FE3IAMPHEEHKG 61.1,60.7.56.0), 7
8 100~115 B 5 MRUBKE S, & 120~160 F 9 4

BRES . BMLEY 1 FARIERA—MEE.
RE U EBE BB E RSy | £F
-EEEYT AR, EXRLF 2 /IBRBEEMIA
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NOESY % ##/HiHi & . EHMBC i+ ,0 6. 86
H-3RFIESS56 1144 SHREBHER, THT
8 114. 4 4 Pk . B IBHSQC KK EMBE
87.09.6.89 45k H-4.H-5 HAHRH6.7 ALl
ft. Z£ENOESY #%#,5 5.63 B X(EE 56 6.89
(H-5)7018 4. 30 AEH) AR, RUA FRAEN
6-BE-7-FEE, HEEHBHF LA MRAEM2
A4, 7EHMBC i ,C-1' (8 126.5) 58 6.91
(d,J=2.0 HOOW A FHX, BE ¢ 6. 91 HH-6'(5
B, MEKEREMBEMNESS7.08 FH-4',HIB H
2,3 .5 =B, A, BIFENOESY $465.86
BPREE567.08(H-4)MS 3. 95 WiESMHX, T
WEIABEBRR,2 S AFEERR. SLa,
THELEGY I NEMR6-RE-T-REE-2-(3-
BR-2,5 - HEEFEE)RDokm, L EE HMBC
FINOESY % WE 1. NMR L% L.

HMBC

M1 &% I HEEHMBC FINOESY #X
Fig.1 Key HMBC and NOESY correlations
of compound I

EY I . BB GEERK, mp 251~252C
(F B); UV ¥ (am). 220, 307, 321; IR &%
(ecm™'):3 298, 1 606, 1 589,1 514, 1 445, 1 327,
1249, 1 154,1 010; (—)ESI-MS m/z: 227[M —
H]™ ;'H-NMR (400 MHz,DMSO-d,)4': 6. 23(1H,s,
H-4),6.44(2H,s,H-2,6),6.74(1H,d,J=16.4
Hz,H-a),6.90(1H,d,J=16.4 Hz,H-B),6. 80(2H,
d,J=8.2 Hz,H-%,5),7. 31(2H,d,J=8. 2 Hz,H-
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21 &AW I BRI EE (500 MHZ)
F0 8K 318 (125 MH2)
Table 1 'H-NMR (500 MHz) and “C-NMR (125 MHz)
data of compound I

4 4 1H-NMR 13C-NMR DEPT-135
2 154. 9 C
3 6.86 (1H,s) 101.5 CH
4 7.09 (1H,d,J=8. 3 Hz) 114.4 CH
5 6.89 (1H,d,J=8. 3 Hz) 111.8 CH
6 144.9 C
7 131.6 C
8 145.3 C
9 124.4 [
1 126.5 C
2 135.9 C
3 149.6 C
4 7.08 (1H,d,J=2. 0 Hz) 104.7 CH
5’ 152.6 C
6' 6.91 (1H,d,J=2.0 Hz) 100. 8 CH
2'-OCH;  3.95 (3H,s) 61.1 CH,
5'-OCH;  3.96 (3H,s) 56.0 CH,3
7-OCHs  4.30 (3H,s) 60. 7 CH,3

3'-OH 5.86 (1H,s)
6-OH 5.63 (1H,s)

2,6, E¥EES CMBMEYAES BB,
HED Y HEEHRE R, mp 251~252 'C(R
B); UV &A% nm (Ige) : 221 (4. 73),240(4. 17), 306
(4.21), 326 (4.12); IR A% (cm™): 3 300, 1 610,
1524,1 475,1 325,1 253,1 150; (+)ESI-MS m/z

245[M +H]J*; '"H-NMR (400 MHz, Me,CO-d;) d:
6.24 (1H, m,H-4),6.52(2H,d,J=2.0 Hz,H-2,
6),6.89(1H,d,J=16. 4 Hz,H-a),7. 33(1H,d,J=
16. 4 Hz,H-B),6. 46 QH,d,J=2. 0 Hz,H-3'),6. 38
(1H,dd,J=2.4,8.4 Hz,H-5'),7.40 (1H,d,J=
8.4 Hz,H-6") . i % 348 5 XM 13,5,2' ,4'- 10
BEEY—H, '
EYN . s RE M mp 139~140 C(R
¥); HR EI-MS m/z. 3 W {8 414. 385 6, 3 H {§
414. 386 2(Cy»H;0) . W2 155 BB KR B A
—5,'"H-NMR (400 MHz,CDCl,) 5 8- B —%.,
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AEX, K A8, R
(FEHFEHBEENIN T RAE4BXAWERLRE,J K "M 510301

W E:BN WAHEEEBABY Amtipathes dichotoma WALEBS. HiE BREBRREGEA4LHAZLE
Y BIHEERTREXMBEN L EELEYHUEEN . SR ABABFFLBLEETIONEOLEY .2
I k4 b 8 5 25 4> Bl R stigma-7 , 22-dien-3B, 5a, 68-triol ( I ). 5, 8-epidioxycampesta-6 , 22-dien-3-ol ( I )., A §§
B (X).(25,3R,4E,8E)-2-N-(2'-hydroxyhexadecanoyl) hexadecasphinga-4,8-diene (N ), (25,3R,4E)-2-N-(2'-
hydroxytetracosanoyl) octadecasphinga-4-ene (V). ¥ FFEE (VI ) i A o o (VI ) | g IR %6 0 B LB 1 (VI L JR 5 0
(K) . 5@ER(X), 48 FHEASYHIERABARBRAPBI.
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