1. 4'-hydroxy-5,7-dimethoxyflavone (1)

289-290°C TLC
CHCl3: CH30H = 12:1 uv (254 nm) R = 0.53

EI-MS (Figure 17) m/z 298

'H NMR (Figure 18)  d 6.49 (1H, d, J=2.0 H2), 6.83 (1H, d, J=2.0
Hz) 6.58(1H, ) A 6,8
C 3 d 7.88 (2H, d, J=9.0 Hz), 6.90 (2H, d, J=9.0 Hz)
A2B> B 266¢ 3¢ 5¢ d382(3H,s) 3.83
(3H,9



13C NMR  DEPT (Figure 19 Figure 20) 2

(OCH3) 7 (CH) 8 (© 17
cosy (Figure 21) B 2G 6¢ 3¢ 5¢
NOESY (Figure 22) d382(3H,s) 3.83(3H,9
5 7

HMQC (Figure 23) HMBC (Figure 24) 2J  3J correlation

(37]

4'-hydroxy-5, 7-dimethoxyflavone
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Figure 18 The *H NMR (DM SO-ds) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)
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Figure 19 The 3C NMR (DM SO-ds) spectrum of 4'-hydroxy-5, 7-dimethoxyflavone (1)
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Figure 20 The DEPT (p/4, 2p/4, 3p/4) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)
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Figure 21 The COSY (DMSO-ds) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)
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Figure 22 The NOESY (DMSO-dg) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)
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Figure 23 The HMQC (DM SO-ds) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)
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Figure 24 The HMBC (DM SO-ds) spectrum of 4'-hydroxy-5,7-dimethoxyflavone (1)



2. 3'-hydroxy-5,7-dimethoxyflavone 4'- O-b-D-gpiofuranoside (2)

OH OH

198-201°C TLC CHCl: CH3OH
=71 Uv  (4nm) R=03

(Figure25) 265 330

(Figure 26) 3311 cm*  hydroxyl group (OH) 1713
carbonyl group (C=0) 1644, 1605, 1493, 1458
FABMS (Figure 27) miz 447 [M+H]*
315 [M+H-132] FAB-MS C22H23010

[M+H]"

IHNMR  (Figure28) d6.51(1H,d,J=2.0 Hz), 6.80 (1H, d, J = 2.0 H2)

6.54 (1H, 9) A 6, 8 C
3 d 7.46 (1H, d, J= 1.8 Hz), 7.10 (1H, d, J = 9.0 Hz), 7.46 (1H,
dd,J=9.0,1.8Hz) ABX B 265¢ 6¢
d 9.42  hydroxy group d 3.83 (3H, s), 3.90 (3H, 9
d 556 (1H, d, J = 3.6 HZ) anomeric (371

b-gpiofuranosyl (Api) unit

3CNMR DEPT  (Figure29 Figure30) 2 (OCHs)
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2 (CH,) 8 (CH) 10 (C) 22

Ccosy (Figure 31) 573,4 1", 2", 2"-OH
NOESY (Figure 32) 6,8 15 HMQC HMBC
(Figure 33, Figure 34) d942 OH d 3.83(3H, ), 3.90 (3H, 9)
3 57
Table 17 2

3'-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-gpiofuranoside
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Figure25 The UV (CHsOH) spectrum of 3'-hydroxy-5,7-dimethoxyflavone
4'-O-b-D-gpiofuranosde (2)
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Figue26 The IR spectrum of 3'-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-
goiofuranoside (2)
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Figure27 The FABMS spectrum of 3'-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-
goiofuranoside (2)
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Figure28 The H NMR (DMSO-ds) spectrum of 3-hydroxy-5,7-dimethoxy-
flavone 4'-O-b-D-agpiofuranoside (2)
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Figwre29 The ¥C NMR (DMSO-dg) spectrum of 3-hydroxy-5,7-dimethoxy-
flavone 4'-O-b-D-gpiofuranoside (2)
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Figure31l The COSY (DMSO-ds) spectrum of 3'-hydroxy-5,7-dimethoxyflavone
4'-O-b-D-gpiofuranosde (2)

J.IIJI. |'

7.5 10 E% B 9.8 0 6.8 45 4 a5 1.8
FE (pm}

Figure32 The NOESY (DMSO-ds) spectrum of 3'-hydroxy-5,7-dimethoxyflavone
4'-O-b-D-gpiofuranoside (2)
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Figure33 The HMQC (DMSO-ds) spectrum of 3'-hydroxy-5,7- dimethoxyflavone
4'-O-b-D-gpiofuranoside (2)
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Figure34 The HMBC (DMSO-ds) spectrum of 3'-hydroxy-5,7- dimethoxyflavone
4'-O-b-D-gpiofuranoside (2)



Table 17 NMR data of 3-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-gpiofuranoside (2)

in DMSO-dg (600 MHzZ)
No. H, d(no. of H, mult., J) Be, o HMBC (C® H) NOESY
2 160.1(s) | H-26 H-66 H-3
3 6.54 (1H, s) 107.3(d) | H-3 H-6¢
4 1774(s) | —
5 161.0(s) | H-6,0CH3-5
50CH; 383(3H, 9 56.7(q) | —
6 6.51 (1H, d, J=2.0 Hz) 9%.8(d) |H-8
7 164.7(s) | H-8 H-6,OCH3-7
7OCH; 390 (3H, 9 56.6(q) | —
8 6.80 (1H, d, J=2.0 Hz) 939(d) |H-6
9 1599(s) | H-8
10 1085(s) | H-8,H-3
1¢ 125.1(s) | H-5¢ H-3
2¢ 7.46 (1H, d, J=1.80 Hz) 1138(d) | H-66 OH-3¢
3¢ 1479(s) | OH-36 H-26 H-5¢
3¢OH 9.42(1H, s)
4¢ 1485(s) | OH-3¢ H-2¢ H-6¢ H-5¢
5¢ 7.10 (1H, d, J=9.0 Hz) 1170(d) | - H-6¢; H-14¢
6¢ 7.46 (1H, dd, J=9.0, 1.80 1187 (d) | H-2¢ H-5¢ H-3
H2)
10¢ 5.56 (1H, d, J=36 H2) 107.9(d) | OH-2at H-4dta H-5¢
2a¢ 4.24 (1H, dd, J=36, 6.6 H2) 76.9(d) | OH-20% OH-30; H-4dda, H-50¢ | -
20¢OH 5.39 (1H, d, J=6.6 Hz) OH-5a
30 795(s) | OH-2a% OH-5at; OH-30;
H-4dta, H-50¢
30OH ATA(IH,9)
Alta 3.75 (1H, d, J=10.0 Hz) 75.0 (1) OH-3at; H-50¢
4ttb 4,06 (1H, d, J=100 H2)
50t 350 (1H, m) 63.1(t)
50th 350 (1H, m) O
50¢OH 492 (1H, 1) OH-22

* Multiplicities were determined by DEPT experiment.



3. 5,7-dimethoxyflavone 4'-O-[b - D-gpiofuranosyl (1® 5)-b-D-glucopyranoside] (3)

H3CO @)
OCH; O
230-233°C TLC CHCls: CH3OH
=41 W (24nm) R =039

(Figure35) 265 320

(Figure36) 3442, 3357 cmi*  hydroxyl group (OH) 1729
carbonyl group (C=0) 1644, 1598, 1513, 1466, 1428
FABMS  (Figure 37) m/z 593 [M+H]* 460
[M+H-133]", 299 [M+H-132-162]" FAB-MS
C28H33014

IHNMR  (Figure38) d6.51(1H,d,J=20Hz), 6.86 (1H, d, J=2.0 Hz)

6.68 (1H, 9 A 68 C
3 d801(2H,d, J=90Hz) 7.14 (2H, d, J = 9.0 H2)
A2B, B 2¢3¢5¢ 6¢ d3.83(3H,9 3.90

(3H, d 5.60 (1H, d, J = 3.6 Hz), 4.19 (1H, d, J = 7.8 Hz)
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2 anomeic

3CNMR DEPT  (Figure39 40 2 (OCHs3) 3
(CHy) 13 (CH) 10 (C)
Cosy (Figure 41) 2¢3¢ 5¢ 6¢ NOESY
(Figure 42) 3,6¢ 5¢1a HMQC (Figure 43)
d 3.83(3H,s) 3.90(3H,9) d56.7 56.6
HMBC (Figure44) 23 3Jcorrdation 5 7
HMBC apiosyl anomeric [d 5.60 (1H, d, J= 3.6 HZ)]

C-4' (d 160.1) correlation glucosyl anomeric [4.19 (1H, d, J = 7.8 HZ2)]
inner apiosyl C-5" (d 70.6) correlation 1®5 2D
NMR (COSY, NOESY and HMQC)

Table 18 3 5,7-dimethoxyflavone
4'-O-[b-D-gpiofurancsyl (1® 5)-b-D-glucopyranoside]
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Figure35 The UV spectrum (CHzOH) of 5,7-dimethoxyflavone 4'-O-[b-D-apio-
furanosyl(1® 5)-b-D-glucopyranoside] (3)
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Figure36 The IR spectrum of 5,7-dimethoxyflavone 4'-O-[b-D-apiofuranosyl
(1® 5)-b-D-glucopyranoside] (3)
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Figure37 The FABMS spectrum of 57-dimethoxyflavone 4'-O-[b-D-apiofuranosyl
(1® 5)-b-D-glucopyranoside] (3)

Figure38 The 'H NMR (DMSO-dg) spectrum of 5,7-dimethoxyflavone 4'-O-[b-
D-gpiofuranosyl (1® 5)-b-D-glucopyranosde] (3)
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Figre39 The ®C NMR (DMSO-ds) spectrum of 5,7-dimethoxyflavone
4'-O-[b-D-gpiofuranosyl (1® 5)-b-D-glucopyranosde] (3)
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Figure40 The DEPT (p/4, 2p/4, 3p/4) spectrum of 5,7-dimethoxyflavone
4'-O-[b-D-gpiofurancsyl (1® 5)-b-D-glucopyrancside] (3)
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Figure4l The COSY (DMSO-ds)  spectrum  of

5,7-dimethoxyflavone
4'-O-[b-D-gpiofuranosyl (1® 5)-b-D-glucopyranosde] (3)
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Figure42 The NOESY (DMSO-ds) spectrum  of

102

5,7-dimethoxyflavone
4'-O-[b-D-gpiofurancsyl (1® 5)-b-D-glucopyrancside] (3)



rn
_I [pea}

L

. = —T T T
a ? ] 5 1 ]
Fi (mpm)

Figure43 The HMQC (DMSO-ds) spectrum of 5,7-dimethoxyflavone
4'-O-[b-D-gpiofuranosyl (1® 5)-b-D-glucopyranosde] (3)
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Figure44 The HMBC (DMSO-ds) spectrum of  5,7-dimethoxyflavone
4'-O-[b-D-gpiofurancsyl (1® 5)-b-D-glucopyrancside] (3)
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Table 18

NMR data of compound 5,7-dimethoxyflavone 4'-O-[b-D-apiofuranosyl (1® 5)-
b-D-glucopyranoside] (3) in DM SO-ds (600 MHZz)

No. H, d(no. of H, mult., J) ¥c, o HMBC (C® H) NOESY

2 160.1(s) | H-2¢ H-6¢ H-3

3 6.68 (1H, s) 107.3(d) | H-3 H-6¢

4 1774(9 | H-3

5 - 160.8(s) | H-6, OCHz-5 -

50CH; | 3.83(3H,9) 56.7(q) | H-6

6 6.51 (1H, d, J= 2.0 Hz) 96.8(d) | H-8 OCH3z-5

7 164.7 (s | H-8, H-6, OCHz7

70CH; | 3.90(3H, ) 56.6 (q) | -

8 6.86 (1H, d, J= 2.0 Hz) 939(d) | H-6 OCH4-7

9 159.8(s) | H-8

10 1085(s) | H-8,H-3,H-6

1¢ 1246 (s) | H-5¢ H-3¢ H-3

2¢ 8.01 (1H, d, J=9.0 Hz) 1285(d) | H-6¢ H-3¢

3¢ 7.14 (1H, d, J=9.0 Hz) 117.2(s) | H-2¢ H-3¢ H-5¢ H-2¢

3¢OH

4¢ 160.1(s) | H-2¢ H-6¢ H-3¢ H-5¢ H-1¢¢ | ---

5¢ 7.14 (1H, d, J=9.0 Hz) 117.2(d) | H-3¢ H-6¢ H-1¢¢

6¢ 8.01 (1H, d, J=9.0 Hz) 1285(d) | H-2¢ H-5¢ H-3

16 5.60 (1H, d, J=3.6 Hz) 107.0(d) | OH-2¢; H-2¢; H-4a H-5¢ H-24

2@ 4.23 (1H, dd, J=3.6, 6.6 Hz) 76.9(d) | OH-2¢; H-44m, OH-3® OH-24; H-1¢ H-588,
H-5ab, H-10

2@OH | 5.52(1H, d, J=6.6 Hz) H-24; OH-3¢; OH-24%;
OH-38%; OH-4d%; OH-66%

3@ 78.3(s) | H-4dp H-560, H-50b,

OH-2¢; OH-3¢

3@OH | 4.98 (1H, s, 36OH) OH-38; OH-54; OH-2a#;
OH-44%; OH-6a

ey 3.80 (1H, d, J=9.0 Hz) 75.0 (1) | H-1a; OH-3¢; H-4¢, H-5a, | H-4ab

4tb 411 (1H, d, J=9.0 Hz) H-56b H-4¢R

500 353 (1H, d, J=10.0 Hz 706 (t H-5ab, H-2; H-14%

Sab 3.77 ng, d, 210.0 Hz; V| or-ag H-3, -l H-50, H-sz H-108

5@0H | -

168 4.19 (1H, d, J=7.8 Hz) 103.8(d) | OH-2a% H-56, H-5ab H-5at, H-5a H-5ab, H-24¢

208 3.00 (1H, m) 77.3(d) | OH-28% OH-44%; H-30K

26tOH | 5.11 (1H, d, 4.8 HZ) OH-2¢; OH-3d; OH-3d#;
OH-44%; OH-64%

30 3.12-3.17 (1H, m) 74.0(d) | OH-28% OH-3aK OH-4a8

3@OH | 4.95(1H, d, J=5.4 Hz) OH-2¢; OH-34; OH-2a#;
OH-44%; OH-6%

Aa 3.04 (1H, m) 70.8(d) | OH-3a; OH-44K

A@OH | 4.98 (1H, d, J=5.4 Hz) OH-2¢; OH-34; OH-2a#;
OH-38% OH-6a%

541 3.09-3.16 (1H, m) 77.2(d) | OH-6@; OH-441 H-60b,

H-561

64k 3.68 (1H, ddd, J=11.1, 5.4, 1.8 H2) 616() | oy pam H-64tb

6ab 344 (1H, q, J=11.1, 5.4 Hz) H-60%R

6@OH | 4.55(1H, t, J=5.4 Hz) OH-2¢; OH-34; OH-2a#;
OH-38%; OH-4axt

* Multiplicities were determined by DEPT experiment.
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4. 2,6-dimethoxy-1,4-benzoquinone (4)

@)
H4CO OCH,4
@)
189°C TLC
CHCl3 Ry 0.39
MS (Figure 45) 168
'HNMR  (Figure46)  d5.86(2H, s) H-3, H-5 d
3.83(6H, s) 3 5
3¢ NMR (Figure 47) DEPT (Figure 48) d186.7 (s) C-4
Cc=0 d1764(s) C-1 C=0 d157.1(s) C-2
C-6 d107.2d C-3 C5 d 563 (q) C-2
C-6 HMQC (Figure 49) HMBC (Figure 50) 2J
3] correlation
[94] sfrc3

2,6- dimethoxy- 1,4- benzoquinone
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Figure 45 The Mass (EI) spectrum of 2,6-dimethoxy-1,4-quinolone (4)
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Figure 46 The *H NMR (CDCls) spectrum of 2,6-dimethoxy- 1,4-quinolone (4)
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Figure 47 The 3C NMR (CDCls) spectrum of 2,6-dimethoxy-1,4-quinolone (4)
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Figure 48 The DEPT (p/4, 20/4, 3/4) spectrum of 2,6-dimethoxy-1,4-quinolone
(4)
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Figure 49 The HMQC (CDCls) spectrum of 2,6-dimethoxy-1,4-quinolone (4)

I~ l'
- &
L] L
| - B0
- pae
d|w L]
e - 2o
[r— 142
i !
] '4_ Lo
: I
]
1m
]
e
spm 7 i : i R

Figure 50 The HMBC (CDCl) spectrum of 2,6-dimethoxy-1,4-quinolone (4)
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5. lupeol (5)

CHs
HO )
214~215°C TLC CHCl; R 0.58 vanillin/
® ® ?

IR (Figure 51) 3200~3600 cmit (br) OH group

2940.4 cmit  CHp 1466.4 cm*  CH; 1373.7 cm*
CHjs
MS (Figure 52) 426

H-NMR  (Figwe53) d0.76 079 0.83 0.95 097 1.03 1.68(9
d 457 (1H,d, J=2.4H2 4.69(1H,d,J=

2.4 H2) H-29 d 3.19 (1H, ddd, J=11.0, 11.0,55Hz C-3
-OH d 2.38 (m, 1H) H-19
13C-.NMR (Figure 54)  d 150.7 109.1 C-20 C-29

d78.8 b-OH C-3

DEPT (Figure 55) d27.95 19.27 17.96 16.08 15.94 15.33 15.24
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1451 CHs d 109.27 39.96 38.67 3555 34.25 29.81 27.40 25.12
20.90 1828 CH; d 78.69 55.26 50.40 48.27 4798 38.02 CH

[96] 5  lupeol [lup-20
(29)-ene-3b-d]
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Figure 54 The 3C NMR (CDCls) spectrum of lupeol (5)

|

|

112

i




- ] FRAEIEGE IS EZERENEENEEER
. g ERArsESSNAsSnnsdaEnsdaazne
Lk
e U
CH/ACHE wp & CHE down
h | Ll
[ [HHiIII
EM carban
SRS N |
CHACHE/CHD carbon
25 3
. [ | '
i e T e LTy AR
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6. betulin (6)

CH,0OH
HO )
CHCl; 218~220°C
TLC CHCk: EtOAc = 81 Ry 0.5 vanillin/
® ?
IR (Figure 56) 3344.8cm' OH 29436cm! CH
1458.3 cm*  CH, 1374.0 cm!  CHs
Mass (Figure 57) 442

/ HoC
CH20H
CH20H
m/z 203
) \ ol

m/z 442 HO
m/z 207
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IH-NMR  (Figwre58) d0.76 0.82 097 098 102 1.66 (9

d 4.58 4.68 (brs, 2H) H-29
d 3.80(d, J=10.7 Hz, 1H) 3.33(d, J=10.7,1H) CH,OH H-28
d 3.14 (dd, J=10.4,52Hz, 1H) C-3 OH
13C-NMR (Figure 59)  d 150.34 109.45 C-20 C-29
d 78.76 OH C3 d 6045 CH,OH C-28

DEPT (Figure 60) d 2794 19.04 16.06 1594 1531 14.72
CHs d 109.63 60.51 38.66 34.19 33.93 29.71 29.13 27.35
27.01 2517 20.79 18.26 CH d 78.93 5525 50.35 48.72
4775 3727 CH

[96-98] 6 betulin
[lup-20(29)-ene-3b, 28b-cidl]
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Figure 60 The DEPT (p/4, 2p/4, 3p/4) spectrum of betulin (6)
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7. Searic acid (7)

WV\/WO

OH

49-51°C TLC CHCl:

CH30H=15:1 vanillin/ Rr 0.58
MS (Figure 61) m/'z 284
'HNMR (Figure 62) d235(@1) 2 d 1.64 (m)
3 d 1.26 (br 9) CH d 0.84 (1)
18
13C NMR (Figure 63) DEPT  (Figure 64) d 179.7 C-1
(CH,OH) 33.8(t) C-2 31L7(t) C-3
28.8-29.4 244(t) C-16 22.5
t C-17 138(q) C-18

(9] 7  searic acid (octadecanoic
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Figure 62 The *H NMR (CDCls) spectrum of stearic acid (7)
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Figure 64 The DEPT (p/4, 2p/4, 3p/4) spectrum of stearic acid (7)
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1. hypopurpurin A (8)

OCHs

59~60 °C TLC CHCls
uv (254 nm) R 0.5 vanillin/

(Figure65) 244 nm

(Figure 66) 1673 cm' a, b ketone 1510, 872
cmt'  b-subdtituted furan ring

EI-MS  (Figure 67) m/z 344 95 [CsHsO,]" 67

[C4H30]" EI-MS C21H2804
'H NMR (Figure 68) d 1.52 (d, J=1.8 Hz, Me-17) olefinic
methyl group d 1.07 (Me-19) 0.97 (Me-20) tertiary methyl groups d 3.39
(3H,9 methoxy methyl d 5.68 (m) olefinic proton d 4.48 (m),
4.70 () oxygenated methine d 6.76 (dd), 7.42 (dd) 8.06 (dd)
furanring H-14,H-15 H-16 d278(1H,brd),289 258

(2H, dd) ABX



3CNMR DEPT HMQC (Figure 69, Figure 70, Figure 71)
(methyls) (methoxy methyl) (methylenes)
(methines) (quarternary carbon) carbonyl

carbon

2D (COSY NOSY HMBC) (Figure 72, Figure 73, Figure 74)
d724 C-6 hemiketal b furan

Table 19 [100] 8 |labdane
? hypopurpurin A.
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Figure 65 The UV (CH3OH) spectrum of hypopurpurin A (8)
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Figure 66 The IR spectrum of hypopurpurin A (8)
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Figure 69 The 3C NMR (CDCls) spectrum of hypopurpurinA (8)
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Figure 71 The HMQC spectrum of hypopurpurin A (8)
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Table19 NMR data of hypopurpurin A (8) in CDCl; (600 MHZz)

No. H, d (no. of H, mut., J) 3¢, d+
1T 1.39-145(1H, m) 339 (D)
1.27-1.32 (1H, m)
2 164167 (1H, m) 183 (1)
1.54-161 (1H, m)
3 1.78(1H, ddd, J= 4, 13, 13 H2) 30.3 (1)
1.37-1.41 (1H, m)
4 453 (s)
5 157 (1H,m) 54.9 (d)
6  4.48(1H,m) 72.4 (d)
7 568(1H,m) 121.4 (d)
8 1403 (9)
9  278(IH,brd, J=9.6 H?) 46.4 (d)
10 - 32.7(9
1 2.89(1H, dd, J= 9.6, 17.7 H2) 37.5 (1)
258 (1H, dd, J= 1.8, 17.7 H2)
2 - 1945 (9)
13 - 127.6(3)
14 6.76(1H, dd, J= 1.8, 0.6 H2) 108.6 (d)
15 7.42(1H,dd, J= 1.8, 1.8 H9) 144.2 (d)
16 8.06(1H, dd, J= 1.8, 0.6 H2) 146.8 (d)
17 152(3H,d, J= 1.8 H2) 21.8(q)
18 470(1H,s) 1132 (d)
19  107(3H,9 220 (q)
20 097 (3H.9) 20.9 (q)
OCH; 3.39(3H, ) 56.8 (q)

* Multiplicities were determined by DEPT experiment.
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3. hypopurpurin B (9)

141.1~143.8 °C TLC

CHCk uv (254 nm) R 0.13 vanillin/
(Figure75) 250 nm (Figure 76) 1673
cm! a,b ketone 1510, 872 cm*  b-substituted furan ring 3378 cm*
OH
EI-MS (Figure 77) m/z 330 95 [CsH3O,]" 67
[C4H30]+ ElI-MS CooHos04 8
CH,
'H  BC NMR (Figure 78  Figure 79) 2
methoxyl group oxygenated methine  H-18
d 526 (1H, brs) 108.8 (d) 18-OCH; OH
DEPT (Figure 80) 3 (CHs) 4 (CHy) 8 (CH)
10 (© 20
Table 20 9
hypopurpurin B
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Figure 75 The UV (CH3OH) spectrum of hypopurpurin B (9)
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Figure 76 The IR spectrum of hypopurpurin B (9)
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132



D — Moy W T W DN T SO MO W T NS SNW T WS o0~ fat)
@© N O T W~ NAUT OO ONDT VWOWIT NSNS - O D ~NM o
e < @ & -~ Co& S@od MeRSb-oNYSSTSewodI-mRSdaxnmininR
S~ 0T o p— @ W0 0 v\v\mmm\nml\m\nvv\rrin;'o'cr;v\’u'i-.-}-’o'm'r\'
2 z:z gfx:}l‘ 220 NNNNNNNNNNNNNNNNNNNNNNNN
17
1615 7 18 6 5 9 111 19
20
- i} L
L | i
- T T T T
150 100 50 0

2 TE EX ERB ESEYESEEGENERERERERERE
= g3 R aHa hﬂdv!ﬁ'ﬂﬂmﬂﬂﬁ!ﬁﬁ!&ﬁﬁ?ﬁﬁﬂﬂ:ﬂ
] Y2 NS\ ey
Voo |
CH/CHI wp E CHE olown 17
19
l \ ‘J _"JED
CH caroon 111 3 2
1814

A

CHACH2ACHA caroon

1113
f

1615 L | ‘ 2
O}
sha ) o
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Table20 NMR data of hypopurpurin B (9) in CDCl; (400 MHz2)

No. H, d (no. of H, mut., J) 3¢, d+
1 152-1.46 (2H, m) 34.0 (O
1.37-1.31 (1H, m)
2 1.74-1.61 (1H, m) 185 (1
3 1.84-1.79 (1H, m) 30.1 ()
1.48-141 (1H, m)
4 - 45.5 (9
5 1.57 (1H, m) 55.1 (d)
6 4.61 (1H, m) 72.6 (d)
7 5.70 (1H, m) 121.6 (d)
8 140.1 ()
9 2.84 (1H, br d, J= 9.9 H2) 46.4 (d)
10 32.9(s)
1 2.93 (1H, dd, J= 9.8, 17.3 H2) 37.6 (1)
2.63 (1H, dd, J= 2.0, 17.3 H2)
12 1945 (3)
13 127.7 (9
14 6.81 (1H, dd, J= 1.8, 0.9 H2) 105.8 (d)
15 7.47 (1H, dd, J= 1.8, 1.6 H2) 144.3 (d)
16 8.09 (1H, dd, J= 1.6, 0.9 H2) 146.8 (d)
17 1.57 (3H, d, = 1.4 H) 21.4 (q)
18 5.26 (1H, br 9) 105.2 (d)
19 1.54 (3H, 9 21.8 (q)
20 1,01 (3H, 5) 20.6 (q)
OCH3 -—-- ---

* Multiplicities were determined by DEPT experiment.
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4. hypopurpurin C (10)

19 CHO

18 ©
135~137.2°C TLC
CHCl3 uv (254 nm) R 0.4 vanillin/

(Figure81) 244 nm (Figure 82) 1668

cm! a,b ketone 1514, 872 cmi*  b-substituted furan ring
El-MS (Figure 83) m/z 328 95 [CsH3O]" 67

[CaHsO]* EI-MS C20H2404

'H-NMR (Figure 84) d 4.48 (m), 470 (9 oxygenated
methine d 6.76 (dd), 7.42 (dd) 8.06 (dd) furanring H-14,

H-15 H-16 d 278 (1H, brd), 2.89  2.58 (2H, dd) ABX

H-9 H-11

13 NMR DEPT HMQC (Figure 85 Figure 86  Figure 87)
3 (CHs) 3 (CHy) 7 (CH) 10 (C) 20

COsYy (Figure 88) 9 1 NOESY
(Figure 89) 7 17 16 11 18 20 HMBC (Figure

135



90)

(aldehyde group)

hypopurpurin C

4

Table 21
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Figure 82 The IR spectrum of hypopurpurin C (10)
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Figure 86 The DEPT (3/4p) spectrum of hypopurpurin C (10)
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140



2 20
1
18 6 15 14 Boos
T 11 215
3 N
| I s L

=] |

2__".4'-'-;;:_.'3 E F.h_ -
- = ; C g 1 —
e F:“ 4

s | %

16 15 14
| |
T

Figure 89 The NOESY spectrum of hypopurpurin C (10)

12

1% b 15 M 4 y 5 L‘! ]
Lt Bl )

=
e -
T — ] Wb
=t ar
£ - e i
iy Ty nsl ]
b

—
-
-
- 4
s
o [ S B |
o
n = L1 [
|
L T
w - ]
g — ] ]

Figure 90 The HMBC spectrum of hypopurpurin C (10)
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Table21 NMR data of hypopurpurin C (10) in CDClz (400 MHZz)

No. H, d (no. of H, mut., J) 3¢, d+
1 168 (1H, m) 378 (1)
1.01 (1H, m)
2 1.49 (2H, m) 18.4 ()
3 2.18 (1H, m) 35.1 (f)
1.23 (1H, m)
4 47.4(9)
5 2.65(1H, 9) 62.9 (d)
6 1986 (3)
7 5.80 (1H, dd, J = 1.2, 1.2 H2) 127.7 (d)
8 158.9 (3)
9 3.48 (1H, brd, J= 9.3 H2) 48.4 (d)
10 425(9
1 2.96 (1H, dd, J = 8.6,18 H2) 38.1 ()
2.76 (1H, dd, J = 2.3, 15 H2)
12 192.9 (s)
13 1272(9
14 6.81 (1H, dd, J = 1.9, 0.6 H2) 108.6 (d)
15 7.49 (1H, dd, J = 1.9, 1.6 H) 144.6 (d)
16 8.11 (1H, dd, J = 1.6, 0.6 H2) 147.0 (d)
17 1.76 (3H, 9) 222 (q)
18 1.33(3H, 9 26.2 (q)
19 10.12 (1H, d, J = 1.36 H) 207.1(d)
20 0.83(3H, 9) 14.8 ()
OCH3 --- —-

* Multiplicities were determined by DEPT experiment.
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5. urecil (11)

0O
4
5 ‘ NH
6 NN
N~ 270
H
El MS (Figure 91)
112
'H NMR (Figure 92) d 5.60(1H, dd, J = 7.65, 0.60 Hz, H-6) 7.37
(1H, dd, J = 7.65, 0.60 Hz, H-5) (olefinic protons)
H-5 H-6
13C NMR (Figure 93) d 1004 1425 151.8 164.6
d 100.4 (d, C-5) 142.5(d, C-6) C-5 C-6
d 151.8(s, C-2) 164.6 (s, C-4) Carbonyl groupC-2 C-4
[101] 11 uradl
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Figure 91 The MS (EI) spectrum of uracil (11)
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Figure 92 The *H NMR (CDsOD) spectrum of uracil (11)
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Figure 93 The 3C NMR (CDs0D) spectrum of wradil (11)
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6. 4-hydroxy-3-methoxy benzoic acid (vanillic acid, 12)

5
210~212°C TLC =2 1 R 05
MS (Figure 94) M*(m/2) 168 CgHgO4
H-NMR (Figure95)  d7.59(dd) H-6 d756(d) H-2
d6.91(d) H-5 d390(s) 3 OCHjs
13C NMR DEPT (Figure 96 Figure 97) 8 4
3 1 d 166.6  carboxyl group
(COOH) di151.2 C4 d147.2 C-3
d1239 C6 d1220 C-1 d114.7 C5
d112.7 C-2 d 55.8 methoxy group
[102] 12 4-hydroxy-

3-methoxy benzoic acid (vanillic acid)
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Figure 94 The MS (EI) spectrum of 4-hydroxy-3-methoxy benzoic acid (12)
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Figure 96 The 3C NMR (Acetone-ds) spectrum of 4-hydroxy-3-methoxy benzoic
add (12)
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1. 1-triacotanal (13)

DV VO Y e e W Ve W WV Ve UVl

79~80.2°C TLC

CHCl; vanillin/ R 048
EI-MS (Figure 98) m/z 438
'H NMR (Figure 99) d365(1) 1 d 1.56 (m)
2 d 1.19~1.3 (br 9)1 CH, d 0.89
® 30
BBCNMR  (Figure 100) d63.1 C-1(CH,OH) 32.8(1)
C-2 31.9() C-28 31.9~29.4
257() C-3 227(t) C-29 14.1
(@ C-30

[103] 13 1-triacontanol
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Figure 99 The *H NMR (CDCls) spectrum of 1-triacontanol (13)
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3.99 g/kg
pentobarbital
pentobarbital
(dose dependent)
bradykinin, K*
?
[107]

(Strobilanthes formosanus M oore)

72

(sleeping time)
(righting reflex)

152

(

(LDso)

onset)

acetic acid

[104-106]

[79,108]



(writhing

response)

1977 Dubuisson  Dennis (formain test)

[79]
formalin
formalin formalin

0-5 (initid pain) (early
phase) substance P, bradykinin
15~40 (late phase)

(chemical mediators) histamine, serotonin, prostaglandin  kinins

[199 Steinar

[79]
1% formalin 0.02~0.2 % formalin
1% formalin [110]

1% formalin

substance P, bradykinin, serotonin, prostaglandin, histamine

kinin

(fever)
(pyrogen) (exogenous pyrogens)
(endogenous pyrogens)!*t! ( endotoxin)
(leukocytes)
phagocytic macrophage (1121151 interleukin-1, tumor

necrosis factor, interferon  platelet-activating factor
prostaglandins, somatosatin, thyrotropin releasing factor, monoamines

protein factors
[116]
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1923  Seibert
(bacterial endotoxin)
(septic shock) 1943  Shear

lipopolysaccharide (LPS)™  LPS
cytokines (TNF-a IL-6 IL-1b) prostaglandins histamine serotonin Kkinins
platelet-activating factor

IL-1b IL-1 receptors
(84 |L-1b (pattern)
IL-1b
(true mediator)812% -1

T B
[121] (astrocyte) (microglia) [116-122]
IL-1 [120, 1231261y -1 IL-1a
IL-1b IL-1b 31 kDa 17 kDa
polypeptides IL-1b type Il IL-1 receptors
IL-1b type | IL-1 receptors IL-1b

cyclic AMP  Ca*-camodulin  inositolphosphate

hydrolysis diacylglycerol eicosanoides oxygen radicals nitric oxide Na'/H*

antiporter IL-1b
[127] IL-1b tyrosine
phosphorylation prostaglandin endoperoxide synthase 2 (COX-2) mRNA
prostaglandin B [128] IL-1b

6 [129]

(0.1~1.0g/kg) acetaminophen (0.05, 0.10 g/kg) IL-1b
(antipyretic effect)

(hypothermia effect)  acetaminophen

(prostaglandin; PG)

[130131] (phospholipid) phospholipase Az (PLA2)
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arachidonic acid cyclooxygenase (COX) eicosanoid

system (1321 pGE (EP) EP, EP, EP; EP,
cyclic AMP catt second messengers
EP, [133-134] (I L- 1)
PGE, [135]
1982 PGE;
cyclic AMP (cCAMP) [136]
(1.0g/kg) acetaminophen (0.05 g/kg)
PGE;
(neutrophil)
b-glucuronidase lysozyme PAF (platelet activating factor)
[137]
[138-139]
(hydrogen peroxide) (superoxide anion) (hydroxyl
radical) 14
[141, 142]
b-gucuronidase histamine PGE, LTC,; PAF [143]
2 3 (NUGC)
(HONE)

(initiation period)
(propagation period)
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DPPH-
517 nm

DPPH

DPPH

DPPH

[146] K urechi

ng/mL

DPPH

[144]

(peroxy! radical)
DPPH- (CigH12NeOs - )
137°C (violet)
DPPH [145]
DPPH

DPPH+AH - DPPH,+A

Violet decolorized (yelow)
pH DPPH
pH 5.0~6.5
(1980)1147] BHA a- (a-tocopherol)
DPPH

200 my/mL 400
DPPH
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DPPH
10, 50, 100, 200 400 ny/mL DPPH
50~60 %
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(Strobilanthes) (Hypoestes)

1 (Strobilanthes formosanus Moore) 7

4'-hydroxy-5,7-dimethoxyflavone (1), 3'-hydroxy-5,7-
dimethoxyflavone 4'-O-b-D-apiofuranoside (2), 5,7-dimethoxyflavone 4'-O-[b-D-
apiofuranosy! (1® 5)-b-D-glucopyranoside] (3), 2,6-dimethoxy-1,4- benzoquinone (4),
lupeol (5), betulin (6), stearic acid (7) 3'-hydroxy-5,7-dimethoxyflavone
4'-O-b-D-gpiofuranoside (2) 5,7-dimethoxy- flavone 4'-O-[b-D-apiofuranosyl
(1® 5)-b-D-glucopyrancside] (3) 2

2. (Hypoestes purpurea R. Brown) 6

hypopurpurin A (1), hypopurpurin B (2), hypopurpurin
C 3), uracil (4), I-triacotanol (6), vanillic acid (5), hypopurpurin B (1)
hypopurpurin A (2)  hypopurpurin C (3) 3

1. (SF) (10 g/kg)

(LDsp = 3.99 g/ko) pentobarbital

2. (SF) IL-1b

PGE
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3.
(SFS)  (SFL)
(HONE)
(SFR)
4.

(SFR)  (SFS)  (SFL)

(SFR)
2 3 (NUGC)
DPPH
(SFS)

(HPL)  DPPH
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