This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

RO ~- | Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
4 [nul o http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research Stilbenoids from Stemona sessilifolia
e 3 X.-Z. Yang?; C.-P. Tang® C.-Q. Ke"; Y. Ye"
s 3_?& @ Graduate School of the Chinese Academy of Sciences, Shanghai, China ® State Key Laboratory of
/‘J ‘(Eg Drug Research, Shanghai Institute of Materia Medica, SIBS, Chinese Academy of Sciences, Shanghai,
"ol g {{m="4| China
ke L Sy
g £ e
@ e 9y Sar 1 ':: e
= - ‘ - | g v 7

To cite this Article Yang, X.-Z. , Tang, C.-P. , Ke, C.-Q. and Ye, Y.(2007) 'Stilbenoids from Stemona sessilifolia', Journal of
Asian Natural Products Research, 9: 3, 261 — 266

To link to this Article: DOI: 10.1080/10286020600604310
URL: http://dx.doi.org/10.1080/10286020600604310

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi |l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020600604310
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 10 22 January 2011

Downl oaded At:

) e Taylor & Francis
Journal of Asian Natural Products Research, Vol. 9, No. 3, April—-May 2007, 261-266 Taylor & Francis Group

Stilbenoids from Stemona sessilifolia

X.-Z. YANGTL, C.-P. TANGT, C.-Q. KEf and Y. YE¢*

tState Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, SIBS, Chinese
Academy of Sciences, 555 Zu-Chong-Zhi Road, Zhangjiang Hightech Park, 201203 Shanghai, China
+Graduate School of the Chinese Academy of Sciences, 200031 Shanghai, China

(Received 22 August 2005; revised 29 November 2005; in final form 5 December 2005)

Two new dihydrostilbenes, stilbostemins H (1), I (2), and a new dihydrophenanthrene, stemanthrene E
(3), were isolated and identified from the roots of Stemona sessilifolia, together with known stilbostemins
B, D and G, and stemanthrenes A and C (4—8). Structures of new stilbenoids were established by 1D and
2D "H NMR and "*C NMR spectroscopic analyses.
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1. Introduction

The genus Stemona contains about 25 species, among which S. sessilifolia, S. japonica and
S. tuberosa have long been prescribed in traditional Chinese medicine as insecticides and
antitussive agents [1—-3]. Up to now, extracts from roots of these three species are still used
to treat respiratory disorders, including pulmonary tuberculosis and bronchitis, and
externally used against different insect pests [4—6]. In our previous study on several
Stemona species in China, many alkaloids were isolated and structurally identified [7—13].
Antibacterial and antifungal stilbenoids were also isolated from the ethanol extract of
S. tuberosa [14]. Recently a series of antifungal stilbenoids were revealed from the
chloroform extract of S. collinsae and S. cf. pierrei [15,16], and some of these stilbenoids
also exhibited bioactivities of inhibiting leukotriene biosynthesis [17]. In our further
investigation on the chemical components from S. sessilifolia, three new stilbenoids were
isolated and purified from the roots of the title plant with five known compounds. By
comparison with the previously published data [14,16], the known compounds were
identified as stilbostemin B (4), stilbostemin D (5), stilbostemin G (6), stemanthrene A (7)
and stemanthrene C (8).
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2. Results and discussion

Stilbostemin H (1) was obtained as colourless crystals. The molecular formula of 1 was
established as C;7H,,04 on the basis of the HREI-MS ([M] T, m/z 288.1364), which was in
agreement with the EI-MS and 13C NMR data. The 'H NMR spectrum (table 1) showed
signals attributable to one 1,2,5-trisubstituted benzene, one 1,3,5-trisubstituted benzene,
three methoxyl groups, and one hydroxyl group, as well as two methylenes, indicating 1 to be
a tetrasubstituted bibenzyl. To determine the substituted positions of the methoxyl and
hydroxyl groups, ROESY and HMBC experiments (figures 2 and 3) were carried out. Strong
NOE correlations between a methoxyl signal at oy 3.80 and H-3 and H-1” and between the
hydroxyl signal and H-4 and H-6 revealed that these two substituted groups were in position
2 and 5, respectively. Thus the remaining positions of 3’ and 5 should be substituted by two
other methoxyl groups. HMBC experiments provided further evidences for the substituted
positions. The correlations were observed between the signals of 5-OH and C-4 and C-6, and
between H-4, H-6 and H-1" and C-2, which proved a 2-methoxy-5-hydroxy substitution in
ring A. The 3/,5'-dimethoxy substitution of ring B was confirmed by the symmetry proton
signals and coupling constants in the 1,3,5-trisubstituted benzene. Moreover, the presence of
two fragment ions at m/z 137 (CgHyO,) and 151 (CyH;;0,) in the EI-MS spectrum also
proved the substituted patterns in two aromatic rings. The 'H NMR and '>C NMR data
were assigned in table 1 by ROESY and HMBC experiments. Thus, 1 was identified as
1-(2-methoxy-5-hydroxyphenyl)-2-(3,5-dimethoxyphenyl)-ethane (figure 1).

Stilbostemin I (2) was isolated as colourless crystals and assigned the molecular formula
of C;5H»,05 by HREI-MS and '*C NMR data. The "H NMR spectrum (table 1) showed
signals attributable to four aromatic protons in one 1,2-disubstituted benzene moiety, two
equivalent aromatic proton singlets in the other benzene moiety, three methoxyl groups, and
one methyl group, as well as two methylenes, indicating 2 to be a tetrasubstituted bibenzyl.
Meanwhile, the '>C NMR spectrum exhibited four signals in aromatic region (8¢ 140.9,
103.8, 158.0, 111.6), which suggested one aromatic moiety (ring A) was symmetrically
substituted as 3,5-dimethoxy-4-methyl or 2,6-dimethoxy-4-methylbenzyl. This was
confirmed by the presence of two fragment ions at m/z 121 (CgHgO) and 165 (CoH;30,)
in the EI-MS spectrum. NOE correlations between one methoxyl signal at 8y 3.88 and H-3'
and H-2" and between two methoxyl signals at 8y 3.85 and H-2, 4-methyl and H-6 revealed

1 Ry,Rg,R;=OMe, Ry,R3,Rs=H, Ry;=OH 3 R;,Rs,R;=H, Ry,R,=0H, R;=Me, Rg=OMe
2 Ry,Rg,R;=H, Ry,Ry,Rs=OMe, Ry=Me 7 R;,R,=OMe, Ry,Rg=0H, Ry, R7=H, Rs=Me
4 R;,Rs,Rs,R7=H, Ry,R;=OH, Ry=Me 8 R;,R,=OMe, Ry,Rg=O0H, Ry=H, Rg,R,=Me

5 R1,H6,R7=H, R2,R4=OH, R3=Me, R5=OMe
6 R4,R;=H, R,,Rs=0H, Rz=Me, R,,R5;=0OMe

Figure 1. Structures of 1-8.
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Table 1. 'H and '*C NMR data for 1-3 in CDCl; (8 in ppm, J in Hz).
'H NMR 3Cc NMR
No.
1 2 3 1 2 3

1 129.8 140.9 137.7
2 6.36 6.70's 1522 103.8 114.8
3 6.73 d (8.0) 111.6 158.0 151.9
4 6.64 dd (8.0, 2.2) 1132 111.6 121.4
5 7.79s 149.4 158.0 128.2
6 6.62d (2.2) 6.36s 117.3 103.8 125.7
i 144.0 130.2 141.2
2 6.37m 6.42d (2.4) 106.8 157.4 106.5
3/ 6.86 brd (7.7) 161.2 110.2 158.6
4 6.32dd (2.4, 2.4) 7.23 ddd (7.8, 7.7, 1.7) 6.35d (2.4) 98.2 127.1 100.7
5 6.87m 161.2 120.3 153.2
6 6.37m 7.15m 106.8 129.9 114.5
1 2.84m 2.85m 2.67m 33.7 35.9 29.4
2 2.79m 291m 2.69m 374 31.9 30.7
2-OMe 3.805s 55.8
3-OMe 3.85s 55.7
4-Me 2.04s 2.28s 7.9 15.8
5-OH/OMe 476 3.85s 55.7
2-OMe 3.88s 55.3
3-OMe 3.76s 3.79s 55.6 55.3
5-OMe 3.76s 55.6

that three methoxyl groups were in position 2/, 3 and 5, respectively. HMBC experiments
(figure 3) provided more evidences to elucidate the structure of 2. These findings led to a
conclusion that 2 had the structure as 1-(3,5-dimethoxy-4-methylphenyl)-2-(2-methoxy

phenyl)-ethane.

Stemanthrene E (3) was found to possess the molecular formula of C;¢H;cO5; by
HREI-MS, '*C NMR spectra (table 1), consistent with nine degrees of unsaturation.
Compared with the above stilbostemins, 3 showed more intense UV absorption bands at 302

H .
S eSe
Me H HO H
3

Figure 2. Key ROESY correlations for 1-3.




19: 10 22 January 2011

Downl oaded At:

264 X.-Z. Yang et al.

Figure 3. Selective HMBC correlations for 1-3 (H to C).

and 216nm, which were typical for dihydrophenanthrenes [15—16]. The '*C NMR and
DEPT spectra (table 1) displayed 16 carbons and 14 C-bonded proton signals correlated to
two benzene rings, one methoxyl group, one methyl, and two methylenes. Supported by
ROESY experiments (figure 2), the positions of the substituted groups were determined. The
NOE contacting chain H-2" < H-2' — 3/-OCH; «— H-4' allowed the assignment of two meta
coupling protons in ring B. Thus the remaining two singlet protons should be in ring A. The
correlation between one proton at dy 6.70 and H-1” revealed it was attached to C-2 and the
other one should be in position 5. The cross peak between the methyl signal at 6 2.28 and
H-5 showed it was in position 4. The remaining positions 3 and 5’ should be substituted by
two hydroxys. Therefore the structure of 3 was identified as a dihydrophenanthrene with one
methoxyl group at C-3/, two hydroxyl groups at C-3 and C-5" and one methyl group at C-4,
respectively. Moreover, HMBC experiments (figure 3) confirmed this substitution pattern and
also allowed the assignment of the 13C resonances. As a result, the structure of 3 was
determined to be 2,5-dihydroxy-7-methoxy-3-methyl-9,10-dihydrophenanthrene.

3. Experimental

3.1 General experimental procedures

All melting points were determined on a Fisher-Johns melting point apparatus and were
uncorrected. The UV spectra were detected on a Hewlett-Packard 8452A diode array
spectrophotometer. IR spectra were recorded on a Nicolet Magna 750 FTIR (KBr)
spectrophotometer. All MS data were obtained with MAT-95 mass spectrometer. NMR
spectra were recorded on a Bruker AM-400 instrument with TMS as internal standard, the
chemical shift values are reported in unit (8) and coupling constants (J) were given in Hz.
Silica gel (100-200, 200—300 mesh) and silica gel (GF,s4) for precoated plates (produced by
Qingdao Haiyang Chemical Group Co., Qingdao, China) were used for column
chromatography and for preparative TLC, respectively.
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3.2 Plant material

The fresh roots of Stemona sessilifolia were collected in Tuzhou County, Anhui Province,
P.R. China, in September 2002, and identified by Professor Jin-gui Shen of Shanghai
Institute of Materia Medica, Chinese Academy of Sciences. A voucher specimen
(20020014B) was deposited in the Herbarium of the institute.

3.3 Extraction and isolation

Air-dried roots of S. sessilifolia (10kg) were ground and then percolated with 95% EtOH.
The concentrated extract was suspended in MeOH/H,O and partitioned successively with
petroleum ether, chloroform, EtOAc and n-BuOH. The CHCls-soluble fraction (55 g) was
subjected to the column chromatography over silica gel eluting with petroleum ether/acetone
gradients (4:1—1:2). The evaporated residue from petroleum ether/acetone (3:1) elution was
subjected to repeated chromatography on silica gel with 20% EtOAc in hexane, which led to
15mg of 2. The evaporated residue from petroleum ether/acetone (2:1) elution was
re-chromatographed on Sephadex LH-20 with 1L MeOH in 100 fractions, combined
according to TLC comparison. Crystallisation of the combined fractions 12—35 and 38—50
in Et,0 led to 250 mg of 4 and 150 mg of 5, respectively. Preparative TLC of the combined
fractions 51-55 afforded 6 (4 mg), 7 (9 mg), and 8 (4 mg) with 25% EtOAc in hexane. The
combined fractions 56—95 eluted with 15% EtOAc in hexane over silica gel column afforded
120 mg of impure 1 and 75 mg of impure 3. Further purification of 1 and 3 by recrystallisation
in acetone led to 87 mg and 45 mg of pure compounds, respectively.

3.4 Identification

3.4.1 Stilbostemin H (1). Colourless crystals; mp 79°C; UV (MeOH) A, (log &) (nm): 281
(3.45), 214 (4.05); IR (KBI) ¥pmax (cm ™ 1): 3251, 2956, 2833, 1610, 1591, 1502, 1469, 1436,
1319, 1220, 1149, 1070, 1029, 937, 867, 694; EI-MS m/z: 288 [M]*(75), 272 (8), 257 (22),
241 (5), 223 (10), 205 (9), 197 (7), 181 (10), 165 (12), 151 (92), 149 (85), 137 (100), 121
(40), 107 (38), 91 (37), 77 (34), 57 (59); HREI-MS m/z: 288.1364 [M]™ (calcd for C17H500.4,
288.1362); '"H NMR (CDCls, 400 MHz) and '>C NMR (CDCl;, 100 MHz) data: see table 1.
ROESY: 2-OCH; < H-1", H-3 « 2-OCH;, 5-OH < H-4, H-6 < 5-OH, H-1" < H-6,
H-1" - H-2", H-2" - H-2/, H-2' < 3-OCH;, 3'-OCH; < H-4/, H-4' < 5-OCHs;,
5'-OCH; < H-6', H-6/ < H-2". HMBC (H— C): 2-OCH; — 2; H-3 — 1, 2, 5; H4 — 2,
3,5,6,5-O0H—4,5,6,H-6—1",2, 4, H-2 = 2" 3 4, H-6/ — 2", 4 5;3-OCH; — 3;
H-4 —2,6;5-OCH;— 5;H-1"—>1,2,6,1,2";H2"—1,1,2,6,1".

3.4.2 Stilbostemin I (2). Colourless crystals; mp 72—74°C; UV (MeOH) A, (log €) (nm):
270 (3.49), 204 (4.25); IR (KBr) vpa (cm ™ '): 3004, 2954, 2836, 1608, 1589, 1494, 1465,
1419, 1322, 1242, 1180, 1137, 1033, 759, 605; EI-MS m/z: 286 [M]*(20), 165 (100), 150
(11), 135 (9), 121 (72), 105 (8), 91 (45), 77 (13); HREI-MS m/z: 286.1563 [M]" (calcd for
C,5H2,03, 286.1569); 'H NMR (CDCls, 400 MHz) and >C NMR (CDCl;, 100 MHz) data
see table 1. ROESY: H-1" «< H-2, H-2 < 3-OMe, 3-OMe < 4-Me, 4-Me < 5-OMe,
5-OMe « H-6, H-6 < H-1", H-1" < H-2", H-2" < 2/-OMe, 2/-OMe « H-3/, H-6/ < H-2".
HMBC (H— C): H-2 — 17, 3,4, 6; 3-OMe — 3; 4-Me — 3,4, 5;5-OMe — 5;H-6 — 1", 2,
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4,5 H-1"—2,6,1,2"; H2' — 1,2, 6, 1"; 2-OMe — 2'; H-3 — I, §/; H-4' — 2/, 6/;
H-5' — 1,3 H6 —2,4,2".

3.4.3 Stemanthrene E (3). Colourless crystal; mp 163-165°C; UV (MeOH) A, (log &)
(nm): 302 (3.1), 277 (3.9), 216 (4.2); IR (KBr) v (cm™): 3388, 2927, 1616, 1594, 1503,
1459, 1438, 1411, 1305, 1228, 1194, 1060, 862; EI-MS m/z: 256 [M]1(100), 241 (57), 227
(5), 212 (6), 195 (7), 181 (6), 165 (6), 152 (7), 128 (8), 115 (5), 91(3), 76 (6); HREI-MS m/z:
256.1097 [M] ™" (calcd for C1¢H; 403, 256.1099); "H NMR (CDCl;, 400 MHz) and '*C NMR
(CDCl5, 100 MHz) data: see table 1. ROESY: H-1” — H-2, 4-CH; < H-5, H-1" < H-2",
H-2" —~ H-2/, H-2/ < 3-OCH;, 3-OCH; < H-4/. HMBC (H— C): H-2— 3, 4, 6, 17;
4-CH;—3,4,5;H5—1,3,6; H2 —2" 3 4 6;3-OCH; — 3; H4 — 2,3 5,6,
H-1"—1,2,6,1',2";H2"—>1,1,2,6, 1".
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