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Flavonoids from Isodon enanderianus
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Abstract A new flavone glycoside 5 - hydroxy—6 7 4 — trimethoxyflavone — 8 — O — - D — gluco-
side 1  together with six known flavonoids genkwanin 2 cirsimartin 3 pedalin 4  ladanetin

5  isothymusin— 8 — O — 3— D - glucoside 6  and isoquercitri 7  was isolated from the aerial parts
of Isodon enanderianus Labiatae . Their stuctures were elucidated on the basis of spectroscopic evidence.
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Isodon enanderianus Hand. — Mazz. H.W.Li a perennial shrub plant in Labiatae family is
widely distributed in the southern part of Yunnan province. It has been used as folk medicine to dimin-
ish inflammation and detoxify Kunming Institute of Botany 1977 for a long history. The genus
Isodon is known to be rich in ent — kaurane diterpenoids. A series of new eni — kaurane diterpenoids
have been isolated from the dried leaves of /. enanderianus Wang et al 1998 . During the reinves-
tigation of chemical constituents of I.enanderianus seven flavonoids including a new flavone glyco-
side were isolated from the 70% acetone extract of aerial parts from the whole plant. Their structures
were elucidated by spectroscopic methods especially by NMR experiments. The new compound was i-
dentified as 5 — hydroxy —6 7 4 — trimethoxyflavone — 8 — O — 3 — D — glucoside 1 and the other
compounds were genkwanin 2 Wang et al 1998  cirsimartin 3 Wang et al 1998  pedal-
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compounds were genkwanin (2) (Wang et al, 1998), cirsimartin (3) (Wang et al, 1998), pedal-
itin (4) (Zhang et al, 1994), ladanetin (5) (Agrawal et al, 1981), isothymusin-8-0-B3-D
— glucoside (6) (Wang et al, 1998) and quercitrin (7) (Markham et al, 1978).

Glu: B-D-glcopyranosyl

Fig.1 The structures of compounds 1 -7

Fig.2 The key HMBC correlations of compound 1

Rusults and Discussion

Compound 1 was obtained as pale yellow nee-
dles (MeOH) . It was established to have a molecu-
lar formula of Cy Hy O,,, which was deduced by
negative FABMS (base ion peak at m/z 505 (M-
H]) and ® C NMR data including DEPT tech-
nique. The IR spectrum had absorptions at 3422 and
1652 em™ corresponding to the hydroxy and hydrogen
bonded unsaturated carbonyl groups. The UV spec-
trum showed bands at 326.5, 287.5, 205.5
nm. This information along with the analysis of 'H
and " C NMR signals indicated that 1 was a flavone

glycoside. FABMS exhibited a fragmental ion peak at m/z 343 [ aglycone-H] ™, which showed that the
aglylone (C,4Hig0,) was a flavone containing two hydroxyl groups and three methoxyl groups. The 'H

NMR spectrum of this compound revealed a characteristic proton signal at 812.82, which showed the

presence of a free hydroxyl group at C-5 position, an AX pair of aromatic doublets at & 8.23 (2H, ]
=8.6Hz) and 7.06 (2H, J=8.6Hz), indicating a para-substituted aromatic ring. The NMR data
and HMQC, HMBC spectra indicated that the sugar was glucose and its anomeric proton and carbon

were at 4.83 (d, J=7.6 Hz) and 102.2, respectively, suggesting the presence of a 3-O-glycosid-

ic bond. The chemical shifts of the carbons in ring A agreed well with glycosylation effect (Yao et al
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1995) . In general, the carbon at the site of glycosylation is shifted to a higher field following glycosy-
lation, whereas the ortho-and para-related carbons shifted downfield. By comparison of * C NMR
spectrum of its aglycone (Tokunaru et al, 1995), a downfield shift of C-5 (3.5 ppm), C-7 (4.3
ppm) and C-9 (3.3 ppm), and an upfield shift of C-§ (2.2 ppm) indicated that the sugar moiety was
linked at C-8, which was confirmed by HMBC experiments . Therefore, compound 1 was elucidated as
5-hydroxy-6, 7, 4-trimethoxyflavone-8-O-B-D-glucoside. The structures of other six known com-

pounds were identified by comparison of the spectral data (MS, 'H and ®C NMR) with literature.
Table 1 'H (400 MHz) and ®C (100.6 MHz) NMR data of compound 1 (in DMSO - dg)

No o H (J in Hz) No C H (J in Hz)

2 163.3 4 161.8

3 103.1 6.92 (s) 5 113.7 7.06 (d, 8.6)

4 181.8 6 128.2 8.23 (d, 8.6)

5 148.2 12.82 (s, OH-5) 6 - OCH, 60.4 3.81 (s)

6 135.3 7 - OCH, 60.8 4.01 (s)

7 152.3 4 - OCH, 54.8 3.84 (s)

8 128.3 1 102.2 4.83 (d, 7.6)

9 144.6 2 7.3

10 105.4 3 75.7

I 122.0 4 69.4

2 128.2 8.23 (d, 8.6) 5 76.5 3.10-3.63

3 113.7 7.06 (d, 8.6) 6 60.4 (6H, overlap)
Experimental

General  Melting point was measured on an XRC ~ 1 micro melting point apparatus and is uncorrected. IR spectra were
obtained on a Bio — Rad FTS - 135 spectrometer with KBr pellets. UV spectra were recorded on a UV 210A spectrometer.
Optical rotation was taken on a SEPA - 300 polarimeter. The EI and FAB MS were carried out on a VG Auto Spec — 3000
spectrometer at 70 eV. 1D - and 2D — NMR spectra were run on Bruker AM — 400 and DRX — 500 instruments with TMS
as internal standard.
Extraction and isolation The aerial parts of Isodon enanderianus were collected in Shiping county of Yunnan province
in 1997. The air-dried powdered plant (7.8 kg) was extracted with 70% acetone (3x20L) at room temperature for 3
days each time. The extract was concentrated and partitioned with EtOAc. The EtOAc extract (391 g) was chromatogra-
phy on a silica gel column (2.0kg, 200 - 300 mesh) eluting with CHC, by increasing Me, CO to yield eight fractions (I
- VIII). From fraction I (45 g), compounds 2 (13 mg) and 3 (25 mg) were isolated by CC on Si-gel (200 - 300
mesh) eluting with cyclohexane/2-propanol (10:1). Compounds 4 (55 mg) and 5 (46 mg) were obtained from fraction
IV (24 g) by Si- gel CC (cyclohexane/2-propanol, 8:1). Fraction VII (24 g) was Si - gel CC with CHC, /CH, OH
(25:1>5:1) to yield compounds 1 (50 mg), 6 (70mg) and 7 (1.2 g).

5-hydroxy -6, 7, 4 - trimethoxyflavone -8 - O - p- D - glucoside (1), Cy Hy Oy, pale yellow needles
(MeOH); mp 203 -205C; [a]F -39.0 (c=0.250, CH;N); UVAX™ nm, 326.5, 287.5, 205.5; IR v**
em’; 3422, 1652, 1603, 1566, 1431, 1375, 1312, 1071, 1019, 828; EIMS m/z (%): 506 [M]* (5),
344 [aglycone]* (88), 329 (66), 211 (4), 197 (23), 169 (9), 133 (14), 69 (100); FABMS (neg.): 505
[M-H]™ (100), 343 [343-H]~ (65); "H and *C NMR data see Table 1.

Acknowledgements We would like to thank the staffs of analytical group at the Phytochennstry Laboratory, Kunming
Institute of Botany for their measuring the spectral data.



124 = B OE Y R 4%

References:
Kunming Institute of Botany, Chinese Academy of Sciences, 1977. Flora Yunnannica [M]. Beijing; Science Press, 764
Wang YH, Chen YZ, Sun HD et al, 1998. 7, 20-Epoxy- ent-kaurenoids from Isodon enanderianus [J]. Phytochemistry, 48 (7):
1267—1269
Wang YH, Chen YZ, Sun HD et al, 1998. A new 13-hydroxy-ent-kaurenoid from Isodon enanderianus [J]. Chin Chem Lett, 9
(8): 733—734 :
Wang J, Lin ZW, Sun HD, 1998. Flavonoids from Isodon eriocalyx [J]. Natural Product Sciences, 4 (1): 38—41
Zhang XF, Hu BL, Wang SX, 1994. The chemical constituents from Dracocephalum tanguticum Maxim [J]. Acta Botanica Sinica,
36 (8): 645—648
Agrawal PW, Rastogi RP, 1981. '*C NMR spectroscopy of flavonoids [J1. Heterocycles, 16 (12): 2202—2204
Markham KR, Ternai B, Stanley R et al, 1978. Carbon - 13 NMR studies of flavonoids — III naturally occurring flavonoid glycosides
and their acylated derivatives [J]. Tetrahedron, 34: 1389—1397
Yao XS, Zhao SX, Pan JD et al, 1995. The Chemistry of Natural Medicine [M]. Beijing: The People's Health Publishing House,
225
Tokunaru H, Yasuhiko K, Hitoshi Y et al, 1995. Synthesis of 5, 8 — dihydroxy —6, 7 — dimethoxyflavones and revised structures for
some natural flavones [J]. Phytochemistry, 39 (5): 1201—1210





