1 (Figure 1)

86 7
2 — —
Dendrobium moniliforme Swartz
2 (Figure 2)
8 3
1.2 L
Dendrobium nakaharai
SCHLECHTER
3 (Figure 3)
87 12
1.2 ©
Anoectochilus formosanus Havata
(1)
NMR CDCl; acetone-dgs methanol-d,
DMSO-dg



@)

()

3

(2)

10% TLC

(Thin Layer Chromatography, TLC)

TLC---Kisdgd 60 F,s4, Art. No. 5554 (E. Merck)
PLC--Kisdgd 60 Fus, , Art. No. 13793 (E. Merck)

(Column Chromatography, CC)

Kiesdlgd 60 70-300 mesh 230-400 mesh ( E. Merck)
Sephadex LH-20 ( Pharmacia)

10.

Dextran T-500 (Pharmacia Biotech, Uppsda, Sweden)

Hank' s balanced sdt solution (Life Technologies Gibco BRL,
Gaithersburg)

Iscove s Modified Dulbecco s Medium and fetal bovine serum
(Gibco BRL, Gaithersburg )

TNF-a enzyme immunoassay (EIA) kit (Genzyme Co., MA)
Mouse interferon-a (IFN-a) (R&D Systems, MN)

RAW 264.7 mouse macrophage-like cell line (American Type
Culture Callection, MD.)

Dulbeccd s Modified Eagle Medium (DMEM) and feta calf
serum (Gibco BRL, Gaithersburg)

PGE, enzyme immunoassay (EIA) kit (American International,
Buckinghamshire)

Other chemicals were obtained from Sigma (St. Louis, MQO.)
Sprague Dawley 250 300
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1

(Mass spectrometer, MS)

1) (GC)
Hitachi GC 3000 FID DBwax 30 m x 0.53 mm
50 -220 5 4 kgf/cm?
Hitachi D-2100 GC
(2 / (GC/IMS)
JEOL IMS-SX/SX 102A tandem mass spectrometer  ( )
Hewlett Packard 5995 GC-M S spectrometer ultra2 25m
x0.32 mm |.D. 75ev

)
(Nuclear magnetic resonance spectrometer, NMR)

Bruker DPX-200 FT-NMR ( )
Bruker DM X-500 FT-NMR ( )
Vaian VXR-300 FT-NMR ( )
Vaian VXR-600 FT-NMR ( )

. chloroform-d, acetone-dg, methanol-d,, dimethyl
sulfoxide-dg (DM SO) E. Merck. o (chemica
shift) ppm J Hz s (singlet)
d (doublet) t (triplet) m
(multiplet)  br (broad)

(Infrared spectrometer, IR)
Nicolet Impact 400 FT-IR spectrometer ( )
(polystyrene) 1600
cm™”
(Ultraviolet spectrometer, UV)
Shimadzu UV-160A UV-visible recording spectrometer( )
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(Méelting point apparatus)
Y anaco micro melting point apparatus MP-500D

(1) :Eyela WFO-450ND
)

3 (  TLC )
4 ‘Mettler AJI0O0O  Mettler Toledo PB 602
(5) :Frano-Geratetechnik M 21/1
(6) :Branson 5200
(7) : Millipore Milli-Q
millipore 0.45 pm
(8) ‘Raytech ultraviolet equipment LS-88, 254nm  366nm
9) :120mm x 150mm 220mm x 70mm x 220mm
(10) ; (D3V-B)
(12) : (Waring blendor)
(12) ; 25
(13)  :PentiumIl Pentium Il (HP, Laser Jet 1110)



1)

71

(Scheme 1&6)

Dendrobium moniliforme
Fresh plant 2 kg

Dried powdered roots (45Q)
(see Scheme 6)

3.52
5
05
7 8
0. 3

Dried powdered stems (330Q)
racted with 3.5 L n-hexane

and concentrated (6 times)

n-hexane extract
(3.50)

residue

B

itracted with 3.5 L ethyl acetate

and concentrated (7 times)

resdue

ethyl acetate extract
(7.1 g)

Extracted with 3.5 L methanol
and concentrated

resdue

methanol extract

Scheme 1. Extraction of the stems of D. moniliforme



(2)

mesh

100

64

/

3.5

2 3-8 0 fmesh

(Table 3)

50

70-230

100

Table 3. Isolation of the n-hexane extract of D. moniliforme

(mg) (mg)

1 H 321.6 33 4/1 B/E

2 H 139.5 34 4/1 B/IE

3 H 6.0 35 4/1 B/IE

4 H 5.8 36 31 B/E

5 H 0.6 37 3/1B/E

6 H 2.9 38 3/1B/E

7 H 39 3/1B/E

8 H 7.8 40 2/1 B/E

9 H 41 2/1 B/E

10 H 42 2/1 B/E

1 H 43 2/1 B/E

12 H 1.2 a4 V1B/E

13 4/1 H/B 17.0 45 V1B/E

14 4/1 H/B 59.9 46 11 B/E

15 4/1H/B 47 1/2 B/E

16 4/1 H/B 193.2 48 1/2 BIE

17 VY1 H/B 51.9 49 E

18 1/1H/B 50 E 27.4
19 1/1H/B 35.2 51 E

20 1/1H/B 48.2 52 E

21 B 113.7 53 4/1 CIM 225.2
22 B 54 4/1 CIM 11.8
23 B 55 YV1C/M

24 B 56 YV1C/M 61.6
25 B 57 M

26 9/1 B/E 520.0 58 M

27 9/1 B/E 260.0 59 M 30.9
28 9/1B/E 237.7 60 M

29 9/1 B/E 192.4 61 M

30 9/1 B/E 151.8 62 1/2 CIM

31 9/1B/E 180.8 63 W

32 4/1 B/E 64 W

100 m H:n-hexane B:benzene E: ehyl acetate C: chloroform M:

methanol

W: water

a4



n-hexane extract of the stems of D. moniliforme

[DMSH (3.50 g)]
70-230 mesh S gel 100g and 230-400
mesh S gd 50 g gradient eution with
n-hexane, benzene, ethyl acetate,
chloroform/methanol, methanol and water

fr. (01~07) 08 (09~12) 13 (14~16) 17 (18~21) 22 23 24 25 26 (27~31) 32 (33-52) 53 (54~64)

1 2 3 4 6 7(14mg)13(1L5mg) 14 (5mg)
(78 mg) (1.8 mg) (6.4 mg) (0.9 mg) 8 (6.0 mg)
5 9
(4.9 mg) 10 (12.0 mg)
11 (4.1 mg)
12 (1.0 mg)

Scheme 2. |solation of the n-hexane extract of the stems of D. moniliforme

1. 8 1(7.8 ) heptacosane
2. 13 (170 ) 2 (118 )
octacosanyl hexadecanoate
3. 17 (519 ) 3(6.4 )
methyl and ethyl linolenates
4. 22 (PTLC) 4 (0.9
) 4-methoxybenzaldehyde
5. 24 - (41)
56 5 (4.9 ) dkyl trans
ferulates (Akyl  Cy20)
6. 25 - (4:1)
11 6 pheophytin a
7. 26
26 (052 ) (Scheme

3) 230400 mesh 52 i (4:2)
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30 23

a 3 7(14.0 ) akyl 4 -hydroxy-
cis-cinnamates (Adkyl Cyz9)
b. 4 ;
(PTLC) 8 (6.0 )
dkyl 4 -hydroxy-trans-cinnamates (alkyl  Cyo2s)
230-400 mesh - (4:1)
9 stigmast-4-en-3-one
c. 9 16 6 10

6 pheophytina 10 campesterol stigmasterol [3-sitosterol

d 17 19 sephadex LH-20 11 (4.1
) denbinobin
8. 27
27  (0.26 )
10 (12.0 )
phytosterol 230-400 mesh (52 )
- (4:1) 30
23 (Scheme 4)
a 6 7 12 (1.0 )
vanillin
b. 9 12 6 10
pheophytina  phytosterol
c. 14 15 141 ) denbinobin
9. 32 13 (1.5 )
linoleic acid
10. 53 14 (5 )

heptatriaconsanoic acid



fr. 26 of D. moniliforme (0.52 g)
230-400 mesh Sigd 529
eluted with n-hexane-ethyl acetae (4:1)

Fr (01-02) 03 04 (05-08) (09-16)  (17-19)  (20-23)

pﬁLt Sephadex LH-20
(0.5 mg) 10
7 1
|c|)pt S(|)| ution
| PTLC | concentrated
8 Salid (0.10 g)
(6.0 mg) 230-400mesh S gd 159
euted with n-hexane-ethyl acetee (4:1)
Fr. (05-07)
9
(56 mg)

Scheme 3. Isolation and purification of the fr. 26 of D. moniliforme

fr. 27 of D. moniliforme (0.26 g)
dissolved in n-hexane and acetone

solution ppt

£Jconcentrated (12.0 mg)
SHI1BE2 10
(0.26 g)

230-400 mesh Si gd 52 g
eluted with n-hexane-ethyl acetae (4:1)

Fr. (01~05) (06-07)  (09-12) 13 (14-15  (16-23)

12
(1.0 mg) 10

Scheme 4. Isolation and purification of the fr. 27 of D. moniliforme



3)

7.05
70-230 mesh 150 4 x 28
/
250 24 (Table4)
Table 4. |solation of the ethyl acetate extract of D. moniliforme
(mg) (mg)
1 20%E/H 112.1 13 90%E/H 194.4
2 20%E/H 205.7 14 E 153.6
3 20%E/H 20.6 15 E 168.3
4 30%E/H 16 20% M/C 2000.0
5 30%E/H 17 20% M/C 319.0
6 40%E/H 59.8 18 50% M/C 200.0
7 40%E/H 19 50% M/C 49.5
8 50%E/H 2114 20 70% M/C
9 50%E/H 21 70% M/C
10 70%E/H 33.0 22 M
11 70%E/H 267.7 23 M
12 90%E/H 205.4 24 W

100 ml  H: n-hexane E:ethyl acetate C:.chloroform M:
methanol W: water

10 (scheme 4)

1. 1 (20%E/H-1) 230-400 mesh 20

10 x 2.5 - (62 20
1 19 2 3 15 (2.5 )
akyl hexadecanoates (alkyl Cx.5) 9 12
16 (4 ) akyl acetates (alkyl Coys31)
2 2 3 (20%E/H-2,3) 3
7 8 14 akyl 4 -hydroxy-cis-cinnamates

(akyl Cyos) dkyl 4 -hydroxy-trans-cinnamates (alkyl Cys.08)
aliphatic acids

3 4 5 (30%E/H) 3
5 11 17 akyl transferulates (akyl



Co28) denbinobin  dengibsin

4 6 7 (40%E/H) Sephadex LH-20
- a1 (PTLC) 2
11 18 denbinobin moniliquinone
5 10 1 (70%E/H) Sephadex LH-20
(PTLC) 2 18 19
moniliquinone  moniliformol
6. 12 (90%E/H-1) 20
diethylene glycol

ethyl acetate extract of the stems of D. moniliforme

[DMSE (7.05 g)]
70-230 mesh S gel 150g column (4 cm x 28
cm), gradiented elution with ethyl acetae-
n-hexane (20%, 30%, 40%, 50%, 70%, 90%),
100% ethyl acetate, chloroform methanol
(25%, 50%, 70%), and 100% methanol

froL 02 03 04 05 06 07 (08-09) 10 11 (12~24)

15 20
: \
7 5 n 18
8 n 17 19
14 18

Scheme 5. Isolation of the ethyl acetate extract of the stems of
D. moniliforme



(4)

6
5 10 11 14 21 22 dkyl transferulates
phytosterols  denbinobin  aliphatic acids ergosterol ergosterol
peroxide (scheme 6)

Dendrobium moniliforme
Fresh plant 2 kg

roots (45g)

tracted with 1 L n-hexane
and concentrated (7 times)

n-hexane extract residue
(0.46 g) Extracted with 1 L
ethyl acetate and
concentrated (8 times)
5 |
10 resdue  ethyl acetate extract (0.33 g)
11
14 Extracted with 1 L methanol
21 and concentrated
22 | |

residue methanol extract

Scheme 6. Extraction of the roots of D. moniliforme

a7



1)

1.2
1
2 10 2 3
2.08 2
8
23.18 2 8
32.01 (Scheme 7)
33.8 23.18
8.1
Fresh whole plant (1 kg) of Dendrobium nakahar ai
Extracted with 2 L n-hexane
and concentrated (10 times)
n-hexane extract residue
(2.08 @) Extracted with 2 L ethyl
acetate and concentrated
(8times)
residue ethyl acetate extract
Extracted with 2 L methanol (23.18 g)
and concentrated (8 times)
methanol extract residue
(3201 9)

Scheme 7. Extraction of D. nakahar ai



(2)

2.05
70-230 mesh 50 /
100 37 (Table
5) TLC 11 (Scheme 8)
Table 5. Isolation of the n-hexane extract of D. nakaharai
TLC TLC
1 H 20 20% E/H DNH-VI
2 H 21 30% E/H (0.1598g)
3 H 22 30% E/H
4 H 23 30% E/H
5 2% E/H 24 30% E/H DNH-VII
6 2% E/H DNH- 25 40% E/H (0.05980)
7 2% E/H (0.47960) 26 40% E/H
8 2% E/H 27 40% E/H DNH-VIII
9 5% E/H 28 40% E/H (0.0069g)
10 5% E/H DNH-II 29 50% E/H DNH-IX
11 5% E/H (0.77850Q) 30 50% E/H (0.0108g)
12 5% E/H 31 75% E/H DNH-X
13 10% E/H DNH-III 32 75% E/H (0.0153g)
14 10% E/H (0.46830) 33 E
15 10% E/H 34 E
16 10% E/H DNH-IV 35 Co/M DNH-XI
17 20% E/H (0.2205() 36 Co/M (0.0100g)
18 20% E/H DNH-V 37 M
19 20% E/H (0.1340q)

100 ml  H:n-hexane E: ethyl acetate

M: methanol

49
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Dendrobium nakahar ai
n-hexance extract 2.05 g

70-230 mesh Si gel 50g eluted with gradient solvent:
n-hexane-methanol, combined and concentrated by

comparison of TLC

DNH-I DNH-Il DNH-IIl  DNH-IV DNH-V DNH-VI DNH-VII DNH-VIIl DNH-IX DNH-X DNH-XI
(0.4796g) (0.7785g) (0.4683g) (0.2205g) (0.1340g) (0.1598g) (0.0598g) (0.0598g) (0.0069g) (0.0108g) (0.0100g)

23 5 5 6 13 32
9 10 10 14
24 21 27 29
25 25 28 30
26 27 31

Scheme 8. Isolation of the n-hexane extract of D. nakaharai



1.DNH-I

DNH-1 (479.6 ) (Scheme 9)
70-230 mesh 40 230-400 mesh 10
10 X 4 - (41 400 )
- (1 300 ) 50 1
25 2 23 (24 ) 5
fatty acid esters (33.3 ) 23

trans-[3-carotene

DNH-1 (479.6 mg)
70-230 mesh 40 g + 230-400 mesh 109 S ¢d,
euted with H-B (4:1, 400 ml), H-B (1:1, 300
ml), B and E, each fraction collected 50 ml

Fr 01 02 03 04 05 06~25

23 fatty acid esters
(24 mg) (333 mg)

Scheme 9. Isolation and purification of the DNH-I of D. nakaharai

2.DNH-II
DNH-1I (7785 ) (Scheme 10)
70-230 mesh 50 36
TLC
a 7 9 174 ) 230-400 mesh 15
- (2:1) 25 4 9
2413 ) 12 17 25(101 )
b. 10 25(22 )
c. 20 23 230-400 mesh 15

20 2 5 25 (0.2
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) 9 10 508 )

d 25 28 9 (6.5
) 26
5 9 24 25 26 dkyl transferulates
(n-docosyl transferulate ) stigmast-4-en-3-one  2,3,4,7-

tetramethoxyphenanthrene nakaharain  aiphatic alcohol

DNH-II (778.5 mg)
70-230mesh Sigd 50 g
duted with benzene

Fr (01-04) 05 06 (07-09) 10 11 (12-19) (20-23) 24 (25-28) 29 (30-33) (34-36)

(17.4 mg) 230-400 mesh S gel 15g
5 (2.2 mg) duted with n-hexane-ethy!
230-400 mesh S gd 15 g aoetate (8:1)
euted with benzene-
dichioromethene 2:1) | | |
| | Fr (01-13) (14-18) (19-31)
Fr 01 02 03 (04-09) 10 11 (12-17) (18-25) (410 mg)
9 (6.5 mg)
24 25 26

(1.3 mg) (10.1mg)
230-400mesh S ge 159
eluted with benzene

Fr 01 (02-05) (06-08) (09-10) (11-15) (16-17) (18-20)

25 5
(0.2 mg) (0.8 mg)

Scheme 10. Isolation and purification of the DNH-II of D. nakaharai
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3.DNH-III

DNH-III (468.3 ) (Scheme
11) 70-230 mesh 50 - (5:1)
33
a 6 13 (84.7 ) 230-400 mesh 20
- (14:1) 15 4 10
(PTLC) 25 (1.9
) 5(85 )
b. 19 26 (117.2 ) 230-400 mesh 30
- (10:1) 30 5
10 (PTLC) 27 (2.0
) 14 25 (9.4 ) 10 21
5 10 21 25 27 n-docosyl and

n-tetracosyl transferulates phytosterol ergosterol nakaharain
nakaguinone
DNH-I11 (468.3 mg)
70-230mesh Sige 50 g
eluted with n-hexane-ethyl acetate (5:1)

| |
Fr 01 02 (03-05) (06-13) 14 1516 17 18 (19-26) (27-30) 31 (32,33)

(84.7 mg) (1272 mg) (298 mg)  (37.3 mQ)
230-400mesh Sigd 20g
eluted with benzene-ethyl
acetate (4:1)
| 230-400 mesh S gel 30g
Fr 01~ 03 (04-10) 11~15 duted with benzene-ethyl
PTLC acetate (4:1)
5(8.5 mg) | |
25 (1.9 mg) Fr 01~04 (05-07) 08~13 (14-25) 26~30
(9-4| mg)
27 10
(20 mg) 21

Scheme 11. Isolation and purification of the DNH-I1I of D. nakaharai



4. DNH-IV

DNH-IV (220.5 ) (Scheme
12) 230-400 mesh 25 - (4:1)
35
a 2 3 (12.6 ) 230-400 mesh 25
- (5:1) 10 2
6 (2.7 ) 5 10 10 (8.1 )
b. 4 5 (9.7 ) 230-400 mesh 25
- (5:1) 12 2 3
6 (2.0 )
c. 6 14 (54.6 ) 230-400 mesh 15
17 2 27 (1.0
) 3 8 (11.1 ) 27 (0.8
) 28(14 ) 9 1 28 (3.4 )
d 15 22 (46.7 ) 230-400 mesh 25
36 13 16 (17.3
) 28 17 20 28
e 26 34 (12.7 ) 230-400 mesh 25
- (60:2) 20 8 1
28 (4.1 )
6 10 27 28 pheophytin a phytosterol
nakaguinone  2,5-dihydroxy-3,4-dimethoxyphenanthrene
5.DNH-VI
DNH-VI (159.8 ) (Scheme
13) 230-400 mesh 30 18.9
x 3 - (4:1) 33
a 1 12 (12.0 ) - (2:1)
25 15 22
(PTLC) 29 30
b. 13 18 (24.9 ) - (2:1)
50 21 47 31



10 )
DNH-1V (220.5 mg)

230-400 meshSigd 25 g,

duted with H-A (4:1)

Fr 01 (02-03) (04-05) (06-14) (15-22) (23-25) (26-34) 35 36
(126 mg) (9.7 mg) (54.7 mg) (46.7 mg) (12.1 mg) (12.7 mg)

Sgd 230-400 mesh Si gd
B-E (51) 25 g, duted with
6 6 C-M (60:1)
@7mg  @mg | |
10 S gd Fr (01-07) (08-11) (12-13) (14-18) (19-20)
(8.1 mg) column
C — 28 (4.1 mg)

Fr 01 02 (03-08) (09-11) (12-16)17
(1 mg)(11.1 mg) (3.4 mg) (1.6 mg) 230-400 mesh S gl 259

eluted with chloroform
28
27
(08 mg)
s | |
(1.4 mg) Fr 01-06 (07-09) 10-12 (13-16) (17-20) 21-36
27 (0.8 mg) (17.3 mg) (3.7 mg)
(1.0mg)
28 28

Scheme 12. Isolation and purification of the DNH-IV of D. nakaharai

c. 332 33 - (4:1)
16 2 3 (PTLC)
13 14
13 14 29 30 31 linoleic acid



diphatic acid  2,7-dihydroxy-3,4,8-trimethoxyphenanthrene  3,7-di-
hydroxy-2,4-dimethoxyphenanthrene  bulbophyllanthrin

DNH-VI (159.8 mg)
230-400 mesh Sigel 159
eluted with benzene- ethyl acetate (4:1)

Fr (01-10) (11-12) (13-18) (19-30) 31 (32,33)

(120 mg) (24.9 mg) (25.8 mg)
S gd
column
duted with
Nn-hexane-acetone
(22
Sgd
‘ column
Fr (01-14) (15-22) (23-25) euted with S gd
column n-hexane-acetone  olumn
PTLC (22 ¢uted with benzene-
29 ethyl acetate (4:1)
30 ‘

Fr (01-20) (21-47) (48-50)

Fr 1 (23) (4-16)
31 (10 mg) |
13
14

Scheme 13. Isolation and purification of the DNH-VI of D. nakaharai



6.DNH-VII

DNH-VII (59.8 ) (Scheme
14) 230-400 mesh 30 18.5
x 3 - (1:2) 27
TLC 11 18
a 1 17 18 (PTLC)
32
b. 12 16 230-400
mesh 12 18.5 X3
- (1.1 23 16 23
32 (7.0 )
32 nakaharaiquinone (7-hydroxy-2,5,6-

trimethoxy-9,10-dihydrophenanthraquinone)

DNH-VII (59.8 mg)
230-400 mesh S gd 30g
euted with n-hexane-ethyl acetate (1:1)

Fr 01~10 11  (2-16) (17-18)  19~27
| | PTLC
32 32

230-400 mesh S gd 129
eluted with n-hexane-ethyl acetate (1:1)

Fr 01~15  (16-23)

32
(7.0 mg)

Scheme 14. Isolation and purification of the DNH-VII of D. nakaharai
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3)

23 Sephadex LH-20
/ /
250 51 (Table6)
TLC 6 ( DNIE~ DN E ) (Scheme 15)
DNE-I 37.1 DNE-Il 24.7 DNE-IIl 21.2
DNE-IV 128 DNE-V 214 DNE-VI 14.2
DNE (23g)

Sephadex LH-20 column, euted with
gradient solvent: methanol/
dichloromethane- methanol
/chloroformmethanol (see Table 6)

DNE-l DNEIl DNEIIl DNEIV DNEV  DNEVI
(7.1825g) (6.000g) (1.3896g) (0.4886g) (2.3135g) (0.6610g)

Scheme 15. Isolation of the ethyl acetate extract of D. nakaharai



Table 6. Isolation of the ethyl acetate extract of D. nakaharai

TLC TLC
1 M 27 2006C /M
2 M DNE:| 28 2006C /M
3 M (7.1825) 29 2006C /M
4 M 30 309%C/M
5 M 31 309%C /M
6 M DNE-II 32 300%C,/M
7 M (6.0000) 33 309%6C,/M
8 M 34 309%C /M
9 M DNE-I1] 35 309%Co/M
10 M (1.38960) 36 309%C/M
1 M 37 3004C /M
12 M DNE-IV 38 40%C /M
13 M (0.48860) 39 40%C /M DNE-V]
14 10%C,/M 40 40%C /M (0.6610g)
15 10%C,/M 41 40%C /M
16 10%C,/M 42 40%C /M
17 10%C,/M 43 40%C /M
18 10%C,/M DNE-V 44 5006C /M
19 10%C,/M (2.3135() 45 5006C/M
20 10%C,/M 46 5006C/M
21 10%C,/M 47 5006C /M
22 20%C,/M 48 5006C /M
23 2006C /M 49 50% C/M
24 2006C /M 50 50% CIM
25 2006C /M 51 50% C/M
26 2006C /M

250m M: mehanol Cos: dichloromethane C: chloroform

1. DNE-II
DNE-I 6.0 70-230 mesh 80
50 100
28 (Table7) TLC 7 (NEI-A~NEFII-G) (Scheme

16)

59



Table 7. Isolation of the DNE-II of D. nakaharai

TLC TLC
1 C 14 C/IM 971 NEII-E
2 C NEII-A 15 CIM 971 (1.70g)
3 C 16 CIM 4/1
4 C 17 CIM 4/1
5 C 18 CIM 4/1
6 C 19 CIM 4/1 NEII-F
7 C 20 CIM 4/1 (0.379)
8 CIM 971 NEII-B 21 CIM 4/1
(0.899)
9 CIM 971 NEII-C 22 CIM 4/1 NEII-G
10 CIM 971 (1.34) 23 C/IM 11 (151g)
11 CIM 971 NEII-D 24 C/IM 11
12 CIM 971 (1.029) 25 CIM 11
13 CIM 971 26 C/IM 1/1
27 M
28 M

50 100m C:chloroform M: methanol

DNE-Il 6.0g
70-230 mesh S gel 80 g, duted with
gradient solvent: chloroform/methanal,
combined and concentrated by
comparison with TLC

NEII-A NEII-B NEII-C NEII-D NEII-E

(1.34g)  (1.02g)
28

(0.899)

25

Scheme 16. Isolation of the DNE-II of D. nakaharai

(1.709)

28

33

34
35
36
37

NEII-F NEII-G
(0.379)  (L5lg)
7 35
37



(A). NEII-D

NEII-D (1.02 ) (Scheme 17)
70-230 mesh 30 12 x 2.5
- (9:1) - (4:D 20
10 11 28 (1.5 ) 28
2,5-dihydroxy-3,4-dimethoxyphenanthrene
NEII-D 1.02 g

230-400 mesh S gel 30g, duted with
chloroform-methanal (9:1) and
chloroform-methanal (4:1)

Fr. 01~09 (10-11) 12~20

28 (1.5mg)
Scheme 17. Isolation and purification of NEII-D of D. nakaharai

(B). NEII-E
NEII-E 1.70 70-230 mesh
30 21 x 25 -
(6:1, 4:1, 2:1, 1:1) 51 (Table8) TLC

6 (E-1~E-VI) (Scheme 18)
Table 8. Isolation of the NEII-E of D. nakaharai

)] TLC )]  TLC
1 | CIM 6/1(20) 11 |CIM41(50)| E-V (39.0mg)
2 |CIM6/1(30)| E-l(54.6mg) 12 | CIM 4/1(50) | E-VI (0.196q)
3 | C/IM 6/1(20) 13 | C/M 4/1(50)
4 | CIM6/1(30)| E-Il(0.550) 14 | CIM 4/1(50)
5 | C/M 6/1(30) 15 | C/M 2/1 (40)
6 |C/IM6/1(30)| E-Nl (0.250) 16 | C/M 2/1 (50)
7 | CIM6/1(30) 17 | C/M 1/1 (50)
8 | C/M 6/1(30) 18 | C/M /1 (50)
9 |CIM6/1(30)| E-IV (0.260)
10 | C/M 6/1(30)

C: chloroform M: methanol
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NEII-E 1.7g

70-230 mesh S gel 30 g, euted with
chloroform-methanal (6:1, 4:1, 2:1,
1:1), combined and concentrated with
comparison by TLC

E-l E-ll E-11I E-1V E-V E-VI
(54.6mg) (550.0mg) (250.0mg)  (260.0mg) (39.0mg) (195.8mg)

Scheme 18. Isolation of the NEII-E of D. nakaharai

1) E-
E-l (54.6 ) (Scheme 19)
70-230 mesh 5 230-400 mesh 12
20 x 1.5 - (4:1) 2-5
1 27 2 3 28 13
20 (8.1 ) 33 28 2,5

dihydroxy-3,4-dimethoxyphenanthrene 33  protocatechuic acid

E-1 (54.6 mg)
70-230 mesh Si gel 5g + 230-400
mesh S gd 12 g, duted with
chloroform-acetone (4:1)

Fr. 01 (02-03) 04~12 (13-20) 21-27

28 33
(8.1 mg)

Scheme 19. Isolation and purification of E-I of D. nakaharai
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2) E-Il

E-I1 (0.55 ) (Scheme 20)
70-230 mesh 25 13 x 2.5
- (4:1) 13

3 4 (0.10 ) Sephadex LH-20
- (4:1) 20 5 7

33

5 12 (0.12 ) Sephadex LH-20

- (2:1) 18 9 10 (38.7

) 33

33  protocatechuic acid

E-11 (0.55 g)
70-230 mesh S gdl 25 g, duted with
chloroform-methanal (4:1)

Fr. 01~02 (03-04) (05-12) 13

(0.10g)  (0.129)
Sephadex LH-20

C-M 21

Fr. 01~08 (09-10) 11~18

Sephadex LH-20 |
C-M 41 33
'l | (38.7 mg)
r. 01~04 (05-07) 08~20

33

Scheme 20. Isolation and purification of E-Il of D. nakaharai



3) E-III

Elll (025 ) (Scheme 21)
230-400 mesh 20 10 x 25
- (4D 5 4
4 6 (535 ) 230-400 mesh 13
12 x15 - (12
23 4 10 (231 )
34
21 34 (383 ) 33

33  protocatechuic acid 34  uracil

4) E-IV
EIV (026 ) (Scheme 22)
230-400 mesh 25 13  x 25
- 12 20-30 1
E-1l (0.25 g)

230-400 mesh S gd 20 g,
eluted with chloroform-methenal (4:1)

Fr. 01~03 (04-06) 07~20 (21-34) 35~41
(535 mg) (38.3 mg)

33

230-400 mesh S gd 13 g,
euted with n-hexane-acetone (1:2)

Fr. 01~03 (04-10) (11-21) 22~23

34
(23.1 mg)

Scheme 21. Isolation and purification of E-I1I of D. nakaharai
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5 (13.8 ) 35 35
nakaharoside A

E-IV (0.26 g)
230-400 mesh S gd 25 g,
eluted with chloroform-acetone (1:2)

Fr. 01~04 05 (06-07) 08~11
(13.8 mg) (16.1 mg)

35

Scheme 22. Isolation and purification of E-1V of D. nakaharai

5) E-VI
E-VI (195.8 ) (Scheme 23)
70-230 mesh 5 230-400 mesh 20
- (4:2) 26 16 20 (15.6
) 36 21 25 (12.9 )

36 36 vitexin

E-VI (195.8 mg)
70-230 mesh Sigdl 5 g + 230-400 mesh
S gd 20 g, duted with
| chloroformmethanal (4:1)

Fr. 01~02 (03-06) 07-15 (16-20) (21-25) 26

(3.8 mg) (15.6|mg) (129 mg)
36 36
(major)

Scheme 23. Isolation and purification of E-VI of D. nakaharai



(C). NEII-F

NEII-F (0.3 ) (Scheme 24)
70-230 mesh 30 12 x25
- (9:1) - (4:D 20
10 11 37 (7.7 ) 37
nakaharoside B
NEII-F 0.37 g

230-400 mesh S gel 30 g, duted with
chloroform-methanal (9:1) and
chloroform-methanal (4:1)

Fr. 01~09 (10-11) 12~20

37 (7.7 mg)
Scheme 24. Isolation and purification of NEII-F of D. nakahar ai

(D). NEII-G
NEII-G (1.51 ) (Scheme 25)
70-230 mesh 50 10.5 x 4
- (9:1) - (4.0 20

1 12 35 (8.3 ) 13 15

3B 36 16 20 36 (15.0 ) 35
nakaharosde A 36  vitexin

NEII-G 151 ¢

230-400 mesh S gd 50 g, duted with
chloroform-methanal (9:1) and
chloroform-methanol (4:1)

Fr 01~10  @1-12)  (13-15) (16-20) 21~25‘

35 35 36
(8.3mg) 36 (15.0 g)

Scheme 25. Isolation and purification of NEII-G of D. nakaharai



2. DNE-VI
DNE-VI 0.66 2 2

7 8 akyl 4 -hydroxy-cis-cinnamates akyl
4" -hydroxy-trans-cinnamates  ( )
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1)

12
1.04
2 6 2 3
2.32 2
9
10.37 2 8
23.18 (Scheme 26)
22.3 27.0
88.0
Anoectochilus formosanus
Fresh whole plant 1.04 kg
Extracted with 2 L n-hexane
and concentrated (6 times)
n-hexane extract residue
(2.32 g) Extracted with 2 L ethyl
acetate and concentrated
(9times)
resdue ethyl acetate extract
Extracted with 2 L methanol (10.37 g)
and concentrated (8 times)
methanol extract residue
(3457 9)

Scheme 26. Extraction of A. formosanus



(2)

(gas chromatography
GC) / (GC/IMS)

(GC) Histachi GC 3000 FID DBwax
30 m x 0.53 mm 50 -220 5

4 kgffen? Hitachi D-2100 GC

/ (GC/MS) Hewlett Packard 5995 GC-MS
spectrometer ultra2 25m x0.32 mm I.D.
1 mL/min spliter ratio 100 1 75eV

—— —_— — 1
Fluandance TIC: AFH.D 5
A0OAD0 s = T o
g A -
T 2 T
BOA000 2= 5| &
‘.T?E"E: i - E
Ta00ad 4 -8 | =
] ,E i —
e =l s = |
20 o= . g5 |
Eo0a00 22 5l [Ex &
EEasl2 [BEHS
— B S HE go2 g
4 o - . — )
500000 By T EBiE E _J:F S5
EE TaA||e ng 53
y =B #E o T (|2
aooo0n{ & L i 5 oF 2 E'ﬁ- =
] - E EE EllgE =
= e EE ERICEN
300000 4 ; x5 = 8y z I £
= ZE -1 g o=
E Ty |E§EL ” 2 g
o E B o e % =
zOL000 4 i & g = E |
: £ l\ Sﬁl |l
1000430 4 E\ 4 I-JL‘_J
U Ll N 4“" I — A
| e
0= " T -I\ I'“"I | LA o LN R B upn) R
[Time--3 10,00 15,00  20.00  C35.00 3604  35.00 40.00 .45.00 2 50.00

Figure 4. The gas chromatography of n-hexane extract of A. formosanus
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(3)

2.1
70-230 mesh 40
37 (Table 9) TLC 6 (AFH-1~
AFH-VI)  (Scheme 27)
Table 9. Isolation of the n-hexane extract of A. formosanus
m)| TLC m) | TLC
1 H 125 20 | 40%E/MH 40
2 H 40 21 | 40%E/H 40
3 H 35 22 | 40%E/MH 40 AFH-IV
4 | 5%EH 40 23 | 40% E/H 40 28.9mg
5 | 5%EMH 40 AFH-1 24 | 50% E/M 40
6 | 5%FEMH 40 664.6mg | 25| 50% E/H 48 AFH-V
7 | 5%EMH 40 26 | 50% E/H 50 19.3mg
8 | 10% E/H 40 AFH-I1 27 | 50% E/MH 45
9 | 10% E/H 40 602.6mg | 28 | 75% E/H 40 AFH-VI
10 | 10% E/H 40 29 | 75%EM 20 10.4mg
11 | 10% E/H 40 30 | 75%EMH 40
12 | 20% E/H 40 AFH-11I 31| 75%E/MH 40
13 | 20% E/H 40 169.0mg | 32 E 40
14 | 20% E/H 40 33 E 40
15 | 20% E/H 40 34 E 40
16 | 30% E/H 40 35 E 40
17 | 30% E/H 40 36 M 40
18 | 30% E/H 40 37 M 40
19 | 30% E/H 40
H: n-hexane E: ethyl acetate M: methanol
AFH (2.1 9)

230-400 mesh S gel 16 g,

eluted with n-hexane/ethyl acetate/methancl

AFH-|
(664.6mQ)

AFH-11

AFH-111

(602.6mg) (169.0mg)

AFH-IV
(28.9mg)

70

AFH-V
(19.3mg)

AFH-VI
(10.4mg)

Scheme 27. Isolation of the n-hexane extract of A. formosanus



1. AFH-I

AFH-| (664.6 ) (Scheme 28)
230-400 mesh 16 - (61
8
a 2 (1411 ) 230-400 mesh 20
8 2 23 (8.6
)
b. 3 (310.8 ) 230-400 mesh 20
19 9 11
13 (59.0 )
13 23 linoleicacid  trans3-carotene

AFH-I (664.6 mg)
230-400 mesh S gd 16 g,
euted with n-hexane-benzene (6:1)

Fr. 01 02 03 04 05 06 07 08
(141.1 mg) (310.8 mg)

230-400 mesh S gd 20 g, dluted with

n-hexane and collected 19 fractions

Fr. 01~08 (9-11) 12~19

13 (59.0 mg)

230-400 mesh S gd 20 g, duted with
n-hexane and collected 8 fractions

Fr. 01 02 03 04 05 06 07 08

23 (8.6 mg)

Scheme 28. Isolation and purification of the AFH-1 of A. formosanus
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2. AFH-I

AFH-Il (602.6 ) (Scheme 29)
230-400 mesh 44 35
5 10 (PTLC)
38 (1.0 ) 17 26 (33.8 )
(PTLC) 39 (34 )
38 39 2-methoxy-4-vinylphenol
4-vinylphenol

AFH-I1 (602.6 mg)
230-400 mesh S gd 44 g, duted with
benzene and collected 35 fractions

Fr. 01~04 (05-06) (07-10) 11~16 (17-26) 27~34 35
PTLC (33.8 mg) (449.1 mg)

PTLC
38 39
(2.0 mg) (34 mg)

Scheme 29. Isolation and purification of the AFH-11 of A. formosanus

3.AFH-1II
AFH-III (169.0 ) (Scheme 30)
230-400 mesh 44 - (12:2)
22
a 1 7 6(364 )
16 19 (PTLC)
13(17.4 )
c. 22 13(582 )

6  pheophytina 13 linoleic acid
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AFH-I11 (169.0 mg)
230-400 mesh S gel 44 g, duted with
benzene-ethyl acetate (12:1) and collected
22 fractions

Fr. (01-07) 08~15 (16-19) 20~21 22
| | Pric |
6 13 13
(36.4 mg) (17.4 mg) (58.2 mg)

Scheme 30. Isolation and purification of the AFH-I11 of A. formosanus

4 AFH-IV
AFH-1V (28.9 ) (Scheme 31)
230-400 mesh 16 - (2:1)
13 2 13 8
40 (1.0 ) 13 linoldcacd 40 luten

AFH-1V (28.9 mg)
230-400 mesh S gd 16 g, duted with
n-hexane-ethyl acetate (2:1) and collected
13 fractions

Fr. 01 02 03~07 08 09~13

13 40
(1.0 mg)

Scheme 31. Isolation and purification of the AFH-1V of A. formosanus
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(4)

5

70-230 mesh

( AFE-I~AFE-V)

10.
100
36
(Scheme 32)

3 4 (AFE)

(Table 10)

TLC

Table 10. Isolation of the ethyl acetate extract of A. formosanus

(mi) TLC (m) | TLC
1 | 10%E/MH 200 20 | 80%E/MH 200 AFEIV
2 | 10% EMH 200 21 | 80% E/MH 200 (542.3 mg)
3 | 10% E/H 200 22 | 90% E/MH 200 AFE-V
4 | 20% E/H 200 23 | 90%E/H 200 (316.7 mg)
5 | 20% E/H 200 24 E 200
6 | 20% E/H 200 AFE| 25 E 200
7 | 30%EMH 200 (9545mg) | 26 | 20% M/E 200
8 | 30% E/H 200 27 | 20% M/E 200
9 | 30%EMH 200 28 | 40% M/E 200
10 | 40% E/MH 200 AFE-II 29 | 40% M/E 200
11 | 40% E/H 200 30 | 60% M/E 200
12 | 40% E/H 200 31 | 60% M/E 200
13 | 50% E/H 200 32 | 80% M/E 200
14 | 50% E/H 200 AFE-1II 33 | 80% M/E 200
15 | 50% E/H 200 34 M 200
16 | 60% E/H 200 35 M 200
17 | 60% E/H 200 36 M 200
18 | 70% E/H 200 (534.5 mg)
19 | 70% E/H 200

H: n-hexane E: ethyl acetate  M: methanol
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AfE (10.34 g)
230-400 mesh S gd 100 g, duted with

n-hexane/ethyl acetate/methanol, combined
and concentrated with comparison by TLC

AFE-| AFEII AFE-III AFE-IV AFE-V
(954.5 mg) (542.3 mg) (316.7 mg)
Sephadex LH-20 SO, column
Luted with C-M 1:1 C-M 51
Fr. 01~12 (13-19) Fr. 01~07 (08-09) 10~13
(057 g) (69.3 mg)
70-230 mesh S gd 100 g, SO, column
euted with H-E 4:1 C-M51
42
Fr. 01~06 (07-13) 14~20 (21-30)
(0.24 g) (0.13 g) Fr. (01-07) (08-16) 17~20
| SO, coumn |SiOz column | (49.9 mg)
6 41 ppt. |
(10.1 mg) (14.3 mg) (7.7 mg) 34

10

Scheme 32. Isolation of the ethyl acetate extract of A. formosanus
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1. AFE-I

AFE-l (9545
(1)
70-230 mesh
30

a 7 13 (240
(101 ) 10

b. 21 30 (130
)

2. AFE-IV

AFE-IV (542.3
(5:1) 13
42

3. AFE-V
AFE-V (316.7

20
8 16

Sepadex LH-20 -
13 19 (570 )
100 - (41
) 2 6
pheophytina  phytosterol
) 41 (14.3
pheophytin b
) .
8 9 (69.3 )
anoectolide A
- (5:1)
1 7 (7.7 )
34 uracil
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(5)

34.57 (500 ml x 2
) 15. 71
18. 86(AFM)  Sephadex LH-20 -
(1:1) 15 (Teblell) TLC 5

(AFM-I~AFH-V)  (Scheme 33)

Table 11. Isolation of the methanol extract of A. formosanus

m)[ TLC m)[ TLC

1| CM 11 50 AFM-1 8 M 200 | AFM-IV
2 | CM 11 50 ©097g) [ 9 M 200 (348 ¢)
3 | M 11 50 10 M 200
4 | CIM 11 50 11 M 200 AFM-V
5] CMUL | 100 ARM-IT || 12 M 200

(323g) | 13 M 200
6 | CMLUL | 100 AFM-IIT | 14 M 200
7 | CMUL | 200 (513g) | 15 M 200

C: chloroform M: methanol

Methanol extract of A. formosanus (34.57Q)

Dissolved with methanol (500 ml x 2)

AFM (18.86 Q) residue (15.71 g)
Sephadex LH-20 column,

eluted with chloroform-methanal (1:1), methanal,

combined and concentrated with comparison by TLC

AFM-I  AFM-Il  AFRM-IIl  AFM-IV  AFM-V
0979 ((323g) (139 (348 g)

Scheme 33. Isolation of the methanol extract of A. formosanus



1. AFM-III

AFM-III (5.13 ) (Scheme
34)  70-230 mesh 30 - (9:1, 8:2, 7:3, 6:4,
5.5, 3.7, 1.9) 12 (Table 12) TLC

5 (AFM-IIIA~AFM-IIIE)

Table 12. Isolation of the AFM-III of A. formosanus

(m)| TLC m)| TLC
1| cmMoan 20 7| cmM73 100 | AFM-IIID
(0549
2 | cimoan 30 AFM-IIIA | 8 | C/M 6/4 100 AFM-IIIE
(0.14 g)
3 cmo 50 AFM-IIIB || 9 | M 111 100
4 | CIM 91 50 (1.70 g) 10| CM 37 100
5 cMo1 50 AFM-IIIC | 11 | c/M 19 100
6 | C/IM 82 100 (1.28 g) 12 M 200

C: chloroform M: methanol

AFM-II1 (5.13 g)
70-230 mesh S gel 30 g, euted with chloroform-
methanol (9:1, 8:2, 7:3, 6:4, 5.5, 3.7, 1:9), methanal,
combined and concentrated with comparison by TLC

AFRM-1IIA  ARM-IIIB  AFRM-IIIC  AFM-IIID  ARM-IIIE
(0.14 g) (.70 g) (.28 g) (054 g)

Scheme 34. |solation of the AFM-I11 of A. formosanus

a) AFM-I11A
AFM-IIIA (0.14 ) (Scheme
35)  230-400 mesh 15 - (161)
14 3 8 10 (63.2

) phytosterol
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AFM-IIIA (0.14 g)
230-400 mesh S gd 15 g,
euted with chloroform-methanol (16:1)

Fr. 01~ 02 (03-08) 09~14
(63.2 mg)

10
Scheme 35. Isolation and purification of the AFM-111A of A. formosanus

b) AFM-111B
AFM-IIIB (1.70 ) (Scheme
36) 230-400 mesh 15 - (9:D)
15 6 10 (836.7 )
230-400 mesh 35 - (9:1) 32
11 18 (3585 ) 43 21 26
(22.9 ) 42 42
anoectolide A 43  anoectolide B

AFM-I11B (170 )
230-400 mesh S gd 15g,
eluted with chloroform-methanal (9:1)

Fr. 01~05 (06-10) 11~15
(836.7 mg)

230-400 mesh S gd 35,

eluted with chloroform-methanol (9:1)
!lr. 01~10 (11-18) 19~20 (21-26) 27~|32

(3585 mg) (22.9 mg)
b )
Scheme 36. Isolation and purification of the AFM-111B of A.
formosanus
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c) AFM-1IIC

AFM-IIIC (1.28 ) (Scheme
37) 230-400 mesh 35 - (41)
31
a 6 7 42 43¢ )
8 12 (298.8 ) 230-400 mesh 50
- (41 20 3
43 (8.1 )
c. 13 20 (459.1 ) 230-400 mesh 50
- (4:1) 20 4 7
44 (25.8 )
42 43 44 anoectolide A

anoectolide B ethyl 3-D-glucopyranoside

AFM-IIIC (1.28 g)
230-400 mesh S gd 354,
eluted with chloroform-methanol (4:1)

Fr. 01~05 (06-07) (08-12) (13-20) 21~31
(298.8 mg) (459.1mQ)
42 230-400 mesh S gel 50 g,
43 eluted with chloroform-methanol (4:1)

Fr. 01~03 (04-07) O8~2L)

44 (25.8 mg)

230-400 mesh S gel 50 g,
euted with chloroform-methanol (4:1)

Ilr. 01~10 (11-18) 19~20 (21-26) 27~3£
(358.5 mg) (229 mg)

43 42
Scheme 37. Isolation and purification of the AFM-I11C of A. formosanus
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(Neutrophils)
(Sprague Dawley, 250-300 g)  pento-

barbital (60 mg/kg, i.p.) dextran
Ficoll-hypaque neutrophil
(0.05%) 0.25% bovine serum
dbumin  sdine (1.75%) Hanks balanced salt solution
(HBSS) 2 x 10°cellsmL 90-95%  neutrophils **?

(1) &-glucuronidase

DMSO 37
fMLP (11 M)
Tyrode ssolution (1000 xq)
a-glucuronidase  phenolphthalein-a-
glucuronide 550 nm a-glucuroni-
dase (157)
(2) lysozyme
a-glucuronidase lysozyme
Micrococcus lysodeikticus
450nm ¥ aglucuronidase  lysozyme

release%=[(release elicited by secretagogue-spontaneous release)/total

content] x100
(total content Triton X-100 )
(3) superoxide anion
(0.4 mL) 0.2 mL (5 x 10°
celgmL) 05 mg/mL  fericytochrome ¢ 6.6

ig/mL  superoxide dimutase (SOD) 37
fMLP (1i1M) PMA (3nM)

550 nm SOD
(159)
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superoxide anion (O,)
O, (nmol)=19.08 x absorbance

(Mast cells)
(Sprague-Dawley, 250-300 g)
10 mL Tyrode s 1-2
38% glucose-free Tyrode' s solution

1-1.5 x 10° cdlg/mL
(160)

(1) (histamine)
DMSO 37
compound 48/80 (10 ig/mL)
Tyrode' ssolution (1000 xg)
o-phthaldehyde
350/450 nm
(161)
(2) &-glucuronidase
histamine a-glucuronidase
phenol phthal ein-a-D-glucuronide
550 nm a-glucuronidase °V

hisamine  a-glucuronidase

release¥o=[(release dicited by secretagogue- spontaneous release)/total content] X100

(total content Triton X-100 )
NO
NO Griess reation
nitrite 4011  5mM sulfanilamide 101 |
2MHCI 2011 40 mM naphthylethylenediamine
1501 | microplate reader

550 nm NaNO, (162
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TNF-&4 PGE,

PGE, EIA (enzyme immunoassay) kit TNF-a
ELISA (enzyme linked immunosorbent assay) TNF-a
PGE;

Least Significat Difference Test
+ (mean + S E) P 0.05



