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this plant for the first time. The four examined compounds exhibited certain antifungal activities against

six strains of fungi i vitro.

Key words Pogostemon cablin ( Blanco) Benth.; flavonoids; antifungal activity

kUL LA A

TR S RiE T E R iR

(1L , 510275 2 , 510275)

: , IR. UV, MS,
NMR('H,"*C,DEPT)

. . , 05— 3.7.4'-

I )5 -7.4- 1 );3,5- 7.4’ - (Il); 5-  -7.3,4-
(IV);5- -3,7,3.4'- (V); 5,4- 3,7,3- (VI);5,4- —-7-
(V) 3,57,3,4- (VI ) [ I,V VI AR/

4
- R284. 1 DA : 0253- 2670(2001) 10~ 0870- 05

Pogostemon ablin ( Blanco) Benth. ( ) Results and dis cussion

is widespread in southern China. The plant has
been used as Chinese herbal medicine to remove
dampness, relieve summer-heat, exterior syn-
drome, stop vomiting and stimulate the appetite.
The essential oil of P.cablin collected by steam
distillation was found to exhibit significant antifun-
eal and antibacterial activities in vitro ( MIC=

008 1.0 mg/L)".

showed some antifungal activites (MIC< 2 mg /L).

Its alcoholic extract also

Bioassay—guided fractionation of this active extract

has led to the isolation and characterization of eight
: g

flavonoids as S-hydroxy-7, 3, 4 4rimethoxyflava-

) el S5-hydroxy-7, 4'-dim ethox yflavanone

none (I
I H"™, 3, 5, ~dihydroxy-7, 4/-dimethoxyﬂavone
(1 )™, S5-hydroxy-3, 7, 4,—trimethoxyﬂavone
(IV )P, 5hydroxy3, 7, 3, 4/—tetramethoxy—
flavone (V )'*', 5, 4 -dihydroxy-3, 7, 3 ~rimeth-
oxyflavone (VD) s, 4,—dihydroxy—7—methoxy—
flavone (VI)'", and 3, 5, 7, 3/, 4/—pentahydr0x—
yflavone (V™.

tural elucidation of the isolated compounds and

We report herein on the struc—

preliminary screening of the antifungal activities of

L, Vo, and VI

compounds I

: 2000-12-01
: (No. 29872060)
(1975,

Compound I was crystalized from acetone as
The IR spectrum showed ab-
sorptions typical of carbonyl groups, and benzene
and the UV spectrum was typical of a
flavonoid. The'HNM R spectrum showed the pres—
ence of three methoxy groups (9 3. 81, 3.90 and
3.92), and a downfield signal (0 12 01) due to a

hydrogenbonded hydroxy group at 5 position. The

colorless needles.

ring,

aromatic protons of meta—coupled doublets (E 2.5
Hz) at 0 6. 06 and 6. 08 corresponded to 6, 8 pro—
tons of ring A, three more aromatic protons at O
6.90, 6.98 and 6.99 showed the presence of a
para—substituted aromatic ring. The “CNMR spec—
trum showed signals of four oxygenated aromatic
cathons (0 164. 2, 168.0, 149.3 and 149.6) and
one carbonyl carbon (0 195.9). These assignment
were further confirmed by the DEPT spectrum
which indicated the presence of one methylene,
three methoxy, and six methylidyne. And with the
positivedon FABMS showed a quasimolecular peak
[M+ HT at 331, the molecular formula was de-
termined as Cis His Os. All these data supported
that the structure of flavanone 1is 5-hydroxy-7,
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)[2] .

3’7 4,—trimethoxyﬂavan0ne (I Compounds

[II~ VI were determined as flavone from its similar
spectral data (IR, 'H, " C and DEPT) to those of
compound I except without the signals at 0 2. 81
and 3. 11 in '"HNMR. but with an additional peak
of methoxy or hydroxy at position 3. All the for-
mulae were determined by the aid of FABM S
Compounds VII, VI were confirmed by com paring
with their "CNM R spectra reported in literature.
Chemical structural formulae of compound

[ ~ VIl wereshownin Fig 1.

3- R,=0H, R, R;=0CH,, R,~H
4- Ry, R, R,=OCH;, R,=H

5- R, Ry Ry, R¢='0CH3

6 R, R, R,~OCH, R,=OH

7- R,,R,=H, R, =0CH,, R,=0H
8 Ry,R;, Ry Ry~ OH

Fig. 1 The chemical structure of compoundsl ~ VII
Experimental section

General experimental procedures. M elting
points were determined on a 5X micromelting point
apparatus and were uncorrected. UV spectra were
Rayleigh UV -1200 spectropho-
tometer in MeO H. IR spectra were recorded on a
Bruker EQUINOX-55 infrared spectrophotometer
with KBr pellets. FABMS were measured ona VG
ZAB-HS mass spectrometer. NMR ( 'H, ",
DEPT) spectra were obtained on Varian Unity IN-
OV A-500 spectrometer with CDCh or DM SO—ds as

solvent and TMS as internal standard. The chemi-

obtained on a

cal shifts are expressed on the 0 scale. TLC analy-
ses was performed on precoated Silica gel 60 T
plates ( Qingdao Haiyang Chemical Group CO. of
China). Slica gel 60 H (particle size, 38 * m,
Qingdao) was used for vacuum liquid chromatogra-
phy (VLC) and preparative TLC. Spots on the
plate were observed under UV2s4 light and visual-
ized by spraying with vanillin-H SO+ followed by
heating. All solvents were AR reagents purchased
from Guangzhou Chemical Reagent Factory.

Plant material The plant P. cablin were col-
lected in Wuzhou, Guangxi autonomous region,
PRC in 1999.

Extraction and isolation. The whole plant (2
kg) was extracted three times with 9% FEtOH at
room temperature. Evaporation of the EtOH in
vacuo gave a gum (71. 8 g) which was partitioned
between petroleum ether (600C~ 9006) and 90%
MeOH-HO. The MeO H=soluble portion was fur—
ther partitioned between CHCL and 650 MeO H-
HO. Each fraction was submitted to a bioassay a—
gainst fungt Crytowcus neoformans, Candida albi-
cans, Mucor globosus, Chaetomium globosum , Rhi—
zopus nigricans and Scopulariopsis brevicaulis.
From this bioassay, the CHCB extract (15.2 g)
was found to have antifungal activities (MIC< 2.0
mg /L).
CHCB extract ( 15.2 g) was subjected to VLC us—
ing a step gradient of petroleum ether (60°C~ 90
C) and EtOAc to yieldl (39 mg), Il (6 mg),
I (21mg), IV (12 mg), V (70 mg), ), and VI
(25 mg). Fraction 17 (56 mg) eluted with 30%
Pet-FEtO Ac was further purified by preparative
TLC (eluent 206 M eO H-CHCB) to yieldVH (8
mg), and VIl (5 mg).

5-Hydroxy-7, 3 ,
(I )" colorless needles, mp 153 T~ 1547C;
UV (MeOH) Amn (loge) nmx 228 (sh, 4. 41), 286
(4.30), 333 (3.52); IR (KBr) vama cm™ % 1 638,
1517, 1265, 1158, 1026; FABMS m/z 331
(100) [M+ HT; 'HNMR (CDCh) & 281 (1H,
dd, J= 3.5, 17 Hz, Heq3), 3 11 (1H, dd, J=
12.5, 165 Hz, Hax-3), 3. 81, 390, 3.92 (all
3H, s, OCH3), 5.36(1H, dd, F 3.5, 13 Hz, H-
2), 6.06(1H, d, E 2 0 Hz, H-6), 6. 08 (1H, d,
E 2.5 Hz, H8), 690(1H, dd, F L 5, 7.0 Hz,
H5), 6.98 (1H, dd, J= 275 Hz, H6), 699
(1H, d, E 2 Hz, H2), 12 01 (1H, s, 5-O H);
"CNMR (CDCh) & 43.4 (C-3), 55.7 (7-OCH),
56.0 (3, 4-0CH), 79.2 (C2), 94.3 (C=8),
95.1(C-6), 103.2 (C-10), 109.4 (¢5), 111.2
(C-2), 118.8 (C-6'), 130.8 (C- 1), 149.3 (C-
3'), 149.6 (C4'), 162.8 (C-9), 164.2 (C-5),
168.0 (C-7), 1959 (C= 0).

Bioassay—guided fractionation of the

4—trimetho xyflavanone
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5-Hydroxy-7, 4-dimethoxyflavanone (I )
colorless needles mp 115C~ 116°C; it was iden-
tified by comparing various spectral data with
those reported in the literature.

3,  5,-Dihydroxy-7, 4/—dimethoxyflav0ne
(II:  yellow needles, mp 184 C~ 186 C; IR
(KBr) vuw cm = 3 437, 1 661, 1 596, 1497, 1 348,
1210, FABMS m/z 315(50) [M+ H[; 'HNMR
(CDCE) & 3.89, 390 (all 3H, s, OCIF), 6. 37
(1H, d, E 2.5 Hz, H6), 6.49 (1H, d, E 25
Hz, H-8), 6.58 (1H, s, 3-OH), 7.03 (2H, d,
E 9Hz H3, 5),817(2H, d. F 9 Hz, HZ2,
6), 11.76 (1H, s, 5-OH); “CNMR (CDCL) &
55.4, 55.8 (4, 7-0CH), 92.2(C-8), 97.9 (C-
6), 104 0 (C-10), 114 1 (c-3, 5, 123.2 (C-
1), 129.4(C2', 6), 1357 (C-3), 145.7 (C-2),
156.9 (C-5), 160.9 (C4'), 161.2 (C-9), 165.8
(C=7), 175.2 (C-0).

5-Hydroxy-3, 7, 4/—trimeth0xyflavone (IV )
yellow needles, mp 146°C~ 148°C; "HNMR (CD-
Ch)3d 3.86,3.88,3.90(all 3H,s. OCHs), 6. 36( 1H,
d, J= 25 Hz, H-6), 6.45(1H,d, F 2 Hz H-8),
7.02 (2H, d, J= 8 Hz, H-3, 5), 808 (2H, d,
E 85 Hz H2, 6), 12272 (1H, s, 5-0H).

S-Hydroxy-3, 7, 3, 4/—tetramethoxyflav0ne
(V ) yellow needles, mp 162 C~ 164C; yy
(MeOH) Amn (log €) nm 254 (4.53), 268
(4.46)), 351 (4 50); IR (KBr) vau cm : 3426,
1656, 1594, 1512, 1433, 1380, 1324, , 1272,
1253,1235,1211,1 192, 1159, 823; FABMS m /
z 359 (75) [M+ HJ; 'HNMR (CDCk) & 3.87,
388, 3.97, 3.98 (all 3H, s, OCHs), 6. 35 (1H,
d, E 25 Hz HO), 644 (1H, d. J= 2 Hz H-
8), 6.99(1H, d, E 8 Hz, HS'), 7.69 (1H, d,
E 2.5Hz H2), 773 (1H, dd. J= 2, 8.5 Hz
H-6).

5, 4/—Dihydr0xy—3, 7, 3/—trimethoxyflav0ne
(VI )} yellow needles, mp 171 T~ 173°C; IR
(KBr) vus em 3 312, 1 650, 1 595, 1506, 1 350,
1159, 833 FABMS m/z 345(100) [M+ HT ;
"HNM R (CDCL) & 3.86, 3.88, 3.90 (all 3H, s,
OCH), 6.00 (1H, s, 4 -OH), 6.36 (1H, d, E 2
Hz, H6), 644 (1H, d, E 2.5 Hz, H-8), 7. 04
(1H, d, J= 8 Hz, H5'), 7.67 (1H, dd, J= 2, 8

Hze H6), 770 (1H, d. F 2 Hz H-2), 1261
(1H, s, 50H); "CNMR (CDCk) & 55.8, 561,
60.2 (3, 7, 3-0CHs), 922 (C-8), 97.8 (C-6),
106. 0 (C-10), 110.9 (C=2'), 114 6 (C5'), 122.5
(c'), 12227 (¢6), 1389 (C3), 146.3 (C-
3'), 1483 (C4'), 155.9 (C-2), 156.7 (C-5),
162 1 (CY), 1654 (C-7), 1787 (C= 0O).

5, 4-Dihydroxy-7-methoxyflavone (VI ): yel-
low amorphous powder, mp 286 T~ 2838 C;
'"HNMR (DMSO-ds) & 3.87 (3H, s, OCH:),
6.34 (1H, d, F 2.5 Hz, H-6), 6.68(1H, d, F
2.5 Hz, H-8), 6.74 (1H, s, H-3), 6.89 (2H, d,
F 9Hz H3,5), 7291 (2H, d. F 9 Hz HZ2,
6), 12.93 (1H, s, 5-0H); " CNM R ( DMSO-ds)
o 55.8 (7-0CHs), 91.8 (C=8), 97.3 (C-6),
102 7 (C3), 103.9 (C-10), 1158 (C3, 5),
121.1 (¢-1), 1283 (¢2, 6), 157.2 (C5).
161.0 (C-9), 161.3 (C4'), 1640 (C=2), 164.8
(C), 18L.6 (C= 0).

3, 5, 7, 3, 4-Pentahydroxyflavone (VI ):
yedlow amorphous powder, mp> 300C; " CN-
MR (DMSO-s) & 93.8 (C-8), 987 (C-6),
103. 6 (C-10), 115.2(C2), 115.4(C5'), 119.9
(C-6), 121.8 ('), 1359 (¢3), 145.0 (C-
3'), 147.2 (C2), 147.7 (C4)), 156.0 (C5),
156.0 (C9), 163.9 (C-7), 175. 8 (C= 0).

Antifungal assays. The test organisms were
Crytowcus neoformans, Candida albicans, Muwr
globosus ( AS 3.349), Chaetomium globosum ( AS
3.963), Rhizopus nigricans ( AS 3.31) and Scop-
utariopsis brevicaulis.

Antifungal assays were carried out by the dou-
bling dilutions method using a modified procedure.
Fungi suspensions were obtained from 5~ 10 days
cultured in Sabouraud agar to ca. 10~ 10 cells/
mL in fresh sterile water. The four pure com-
pounds were dissolved in EtOH or DM SO to 10
mg /mL as stock solutions. The required amount of
stock solutions was pipetted into 50 C  sterile
Sabluraud agarin order to obtain 1. 0 mg /mL solu-
tions. After solidified and inoculated, the culture
plates were kept in a thermotank, and cultured at
their respective temperatures for 48 h (see table 1,

below).
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Table 1 Antifungal activities of compoundsl .III.V andVI

Fungal strain
I il Vv VI

(culture temperature and hour)

Crytococus neoforma (37°C | 48 h) - - -
Candida albicans (37°C |, 48 h) - +
Mucor globosu (26°C | 48 h) + -
Chaetomium globasum (26°C, 48 1) + +
Rhizopus nigricans (26°C , 24 h) - -
Scop ulariop sis brevicattlis (26 C, 48h) - -

+ o+ o+ o+ o+

Inhibitory concentration was defined as follows — = less than
1. 0mg /mlL; + = more than 1.0 mg /mL.

Inoculation methods were peiformed as described in the litera—
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