CHAPTER 1V
RESULTS AND DISCUSSION
The pulverized seeds of Pachyrrhizus erosus (L.) Urban (2 kg) were extracted

with hexane, chloroform and then ethanol. The oil portion from hexane extract was

analyzed by Gas-Liquid Column chromatography (GLC) to afford the percentages of

fatty acid composition. The chloroform and the ethanol extracts were investigated by
several chromatographic techni ight compounds classified as an
isoflavone [2], an isoflavanone | n[17] and five rotenoids

The ethanol ext: ( 1 n bark tia leucantha Kurz var.

leucantha (2.7 kg) was iivestigals t: ans of ographic methods to yield

then confirmed by Gome alges.  Additionally, their

activities were also
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1. Determination of Oil Compositions from Pachyrrhizus erosus seeds

The oil obtained from the seeds of P. erosus is clearly yellow. After analysis
by GC, the percentages of normal fatty acids were determined and reported in the
following table. GC chromatogram (Figure 12) were demonstrated in Appendix part.

Peak number Component name %Area
1 Capric acid (C10:0)" [268] 0.035
2 idi(( 0.249
3 28.302
4 ) 0.193
5 i ”uo-. 2) 5.776
6 d(c1 'Sm 29.258
7 / ‘d 0185 \ 31.380
8 4-(€ .s 0.790
9 Bico aB r \ 0.960
10 Dglco no@ d- \ \ 1.746
11 0csahexss ,,, 2\ 1.311
A: Abbreviation (C10:0)5.C = = Cath m 0 = Number of carbon atoms,
0= Number of double-bonds -+ =
T ] COOH
[268] B 270)

[271] 4 [272]

ammnim um'mma t

[274] [275] [276]

[277] [278]

Figure 11 Structures of fatty acids isolated from P. erosus



99

2. Structure Determination of Compounds Isolated from
Pachyrrhizus erosus
2.1 Structure Determination of Compound 4

Compound 4 was obtained as white crystals. The EI mass spectrum (Figure
13) showed the molecular ion peak at m/z 336, consistent with the molecular formula
Ci19H206. The UV spectrum (Figure 14) showed absorption maxima at 341, 302,
275, 236 and 209 nm. The IR spectrum (Figure 15) displayed absorption bands at
469 (aromatic ring) and 1154 (C-O

rotenoid, (+)-dolineone [4], which

clusion was comfirmed by the

[a]”p (+192, ¢=0.35 in y 1-NM wgure 16), which indicated
that the H-1 is located . herefore not being strongly negatively

shielded by the carbon . '7 . 0f “spectrum were exhibited at

7a and 9, respectively. : 1als had sely assigned to those in the

literature (Puyvelde 1987). { -_ t work completely assigned the 'H- and “C-

Q‘W’mﬁﬂiﬁu wmmaﬂ



Table 10 The 'H-and "C-NMR data of Compound 4 in CDCl;
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8y (ppm), J (Hz) 8¢ (ppm)
H (+)-Dolineone Compound 4 C (+)-Dolineone | Compound 4
1 | 6.72 (1H,s, overlap) | 6.74 (1H, s, overlap) | 1 106.9 106.9
:) 143.2 142.3
3 147.9 147.9
4 6.44 (1H, s) 4 98.9 98.6
4.19 (1H, d, 12.0) 66.4 66.3
4.63 (1H, dd, 12.0,
3.2)
8 7.05 (1H, ) 99.8 99.8
158.6 159.8
123.1 123.0
11 8.21 (1H, ) 121.0 120.9
1190.6 190.5
148.5 148.4
6a | 4.96 (1H, ddd, 3.9, 2.1 72.0
3.2, 1.0)
159.8 158.6
- 16.1 116.0
12a | 3.89(1H, 4,3 é—W—_ 5.3 452
105.3 105.3
20 7.54 (1H, d, 23£ 7.54 (1H, d, 2.5) 2° 146.2
3" | 6.73 (1H, i f 106.8
v o 5.80(1}@,%9 ﬂ]ﬂ% E 101.1
586(1H, 1 1.3) 5.87 (1H; d, 1.3) . Y
AR TANTIUAA TINY TR E

-: The bold values are revised assignments.
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2.2 Structure Determination of Compound 15
Compound 15 was acquired as pale yellow crystals. The EI mass spectrum
(Figure 20) revealed the molecular ion peak at m/z 338, corresponding to the
molecular formula C9H406. The UV spectrum (Figure 21) showed absorptions at
336, 299, 273, 235 and 207 nm. The IR spectrum (Figure 22) displayed absorption
bands at 2893 (CH stretching), 1687 (C=0 stretching) and 1625-1475 (aromatic ring)
cm™. This compound was identified as neotenone [15] and has already been isolated

from this plant (Krishnamurti and Seshadti11966), Neorautanenia pseudopachyrrhiza

The *C-NMR spectrum ' ed the Is of the carbons 6 and 1' at &
115.5 and 122.6 ppm, 4 Hese we from previously report
(Puyvelde, 1987). This aési “\was confirmed by:the application of HMQC

(Figure 25) and HMBC (Fi \ =‘ sents. The 'H- and *C-NMR data were

7 v
= S 4

e —— T —t———

Y R

] i
AUEINENITNYINS
RIAMNTUNRINYINY




Table 11 The 'H- and ®C-NMR data of Compound 15 in CDCl3
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6y (ppm), J (Hz) d¢ (ppm)

H Neotenone Compound 15 C Neotenone | Compound
15
2 4.50(1H,dd,10.8,5.4) | 4.50(1H,dd,10.6,5.5) 2 71.3 71.3

4.58(1H,dd,10.8,11.4) | 4.56(1H,dd,10.6,11.3)
3 | 431(1Hdd, 11.4,5.4) | 431(1H,dd, 11.3,5.5) 3 483 483
| 4 192.6 192.8
S 8.25(1H, s) 120.8 120.9
115.6 122.6
159.2 159.3
8 7.08(1H, s) 99.6 99.7
118.8 118.8
159.5 159.9
122.6 1155
152.8 152.7
3 6.57(1H, s) 95.4 95.4
147.8 147.8
5! 141.4 141.3
6' 6.62(1H, 109.8 109.8
o 7.57(1H, £E=:-" =;;==—“:: 146.0 146.0
3" | 6.76(1H, dd, 2.3 .10 1T 107.0 107.0
2" 5.90(2H, s) ll 2"@ 101.3 101.3
OCH3; 3.72 s . OCH; 56.5 56.5
~ Tla¥ »

il AQN QlON
.- i ] [
-: The bolaﬂ values are revised assignments. .
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2.3 Structure Determination of Compound 18
Compoumd 18 was obtained as white crystals. The EI mass spectrum (Figure
27) exhibited the molecular ion peak at m/z 366, consistent to the molecular formula
Cy0H1407. The UV spectrum (Figure 28) displayed absorptions at Amax 344, 283, 243
and 208 nm. The IR spectrum (Figure 29) showed absorption bands at 1676
(conjugated C=0 stretching) and 1481-1619 (aromatic ring) cm”. The [a]*'b showed
dextrorotatory dispersion at + 116.44 (¢=0.45, CHCls), which presents the cis-B/C

NMR data (Figure 30 and cspectively) have not.been reported. Therefore, the
present work completelyseported ihese d \}\ﬁl ipound 18 for the first time (Table
12). This assignment was Confirmet _ QC (Fig 2) and HMBC (Figure 33)

experiments.

Y

G
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Table 12 The 'H- and *C-NMR data of Compound 18 in CDCl;

H 8y (ppm), J (Hz) of Compound 18 c 8¢ (ppm) of Compound 18
1 6.71 (1H, s) 1 106.9
% 142.2
3 147.3
4 6.42 (1H, s) 4 98.9
6 42 (1H,d, 1194 6 662

4.6 (1H, dd, 11.

133.5
150.9
123.9
11 114.0
190.7
148.6
6a 72.3
149.7
117.1
12a 534 452
105.2
2" 146.1
3" 107.3
gm 5.80 and 5.85 (ca 101.2
OCH; 443 (3H, 5) e OCHj 61.1

AU ITETINE
Y
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2.4 Structure Determination of Compound 17

Compound 17 was appeared as green needles. The EI mass spectrum (Figure
34) displayed the molecular ion peak at m/z 336, consistent with C19H;206. The UV
absorption bands (Figure 35) appeared at Amax 348, 292, 242 and 210 nm. The IR
absorption spectrum (Figure 36) showed vma at 1716 (conjugated C=0 stretching)
and 1429 and 1625 (aromatic) cm™. This compound demonstrated identical formula
with that of compound 4 but different in other major fragment ions in EIMS appeared
at m/z 293, 265 and 179. This compound was identified as pachyrrhizin [17] by

W

with these data in previous DO '. df 87). Additionally, the carbon

analyses of the 'H- (Figure 37)

signal at 6 116.1 was ne assighec carbe ) ereas the carbons 7, 2' and
8a should be located at 3456 k1529 and 151.¢ ) ‘ ively. Table 13 showed 'H-
and C-NMR data fro ‘ \
completed assignment of this
NMR such as HMQC (Figu! ‘g is . ) experiments.

e data from literature. The
\ fully done by application of 2D-

ﬂﬂﬂ’)ﬂﬂ'ﬂ‘ﬁﬂﬂ?ﬂ‘ﬁ
QW?@QﬂﬁmﬂJﬂﬂwmﬂﬂ



Table 13 The 'H- and PC-NMR data of Compound 17

106

by (ppm), / (Hz) Su (ppm)
H Pachyrrhizin Compound 17 C Pachyrrhizin Compound
(in CDCl) (in CDCly) (in CDCl,- 17
DMSO-de=1:5) | (inCDCls)

2 173.2 160.7
3 124.0 123.9
4 7.80 (1H, s) 4 142.4 142.4
7.69 (1H, s) 5 119.6 119.6
124.8 124.8

156.2 156.1

8 7.46 (1H, s 99.5 99.4
116.2 116.1
156.2 151.6

= 116.1
v 151.7 152.9

3 6.64(1H, s) 95.5 95.4
148.8 148.7

141.3 141.2

6' 6.91 (1H, 110.3 110.3
2" 7.70 (1H, a i-;“__" 146.7 146.7
3" 6.84(1H,dd,2.2,1& 106.4 106.4
2" 5.98 (2H, s “ 101.5 101.5

OCH; 3.7 1 56.9 56.8

-: The bolgII values are revised assignments.

Qmmn‘mummmaﬂ
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2.5 Structure Determination of Compound 8

Compound 8 was acquired as pale yellow crystals. The EIMS (Figure 41)
displayed the molecular ion peak at m/z 352, agreeing with the molecular formula
C1oH1207. The UV spectrum (Figure 42) showed the absorption maxima identical
with those of compound 4 at Amax 339, 304, 276, 237 and 208 nm. The IR spectrum
(Figure 43) revealed absorption bands at 3461 (OH stretching), 2907 (CH stretching),
1682 (C=0 stretching) and 1480 and 1625 (aromatic ring) em”. The [o]*'p was
+140.0, it was therefore the cis-B/C fi ike compound 4. The '"H-NMR spectrum
rre ‘ !& hose in the literature (Puyvelde,

-&mydolineone [8], derivative of

e —

ected to the A-ring were

1987). This compound was 1

. .

compound 4. The furang.pro 7
observed at & 7.55 (H-24elf J-23#17) and 6.74 (H-3", dds.J=2.3, 1 Hz). Four singlet

aromatic protons were gstablishe 1 Y 1-4 (8 6.47 ppm), H-8 (8
7.02 ppm) and H-11 (8 840 ppr). 3
at & 4.50 (1H, dd, J=15.8{ 4 ﬂ'
doublet of doublet signals a6 4 g(J;I‘, "" J=4.
of doublet signals at & 5.80 V‘F‘

at C-6 showed the signals
15.8, 2.6 Hz), whereas the

nd ;@E (ea
methylenedioxy group connectediipnﬂ:é D rotenoid skeleton. The '*C-NMR
spectrum (Figure 45) has been‘fe[ﬁri:ei'i' 7 clde, 1987) but some positions

Should be reVlSGd as M-D‘llk‘m-—'-.gl_iIE--‘-‘ 1. _3" (8 1069 ppm) and

ViR
C-7a (5 158.3 ppm). d lﬂ HMQC (Figure 46) and

HMBC (Figure 47) experlments

ﬂ‘LJEJ’J‘VlEJ ‘ﬁmﬂﬂ‘ﬁ




Table 14 The 'H- and *C-NMR data of Compound 8 in CDCl3
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8y (ppm), J (Hz) 8¢ (ppm)
H (+)-12a- Compound 8 C (+)-12a- Compound
Hydroxydolineone Hydroxydolineone 8
1 6.52 (1H, s) 6.51 (1H, s) 1 106.8 105.8
2 1423 1423
3 149.5 149.5
4 6.48 (1H, s) 4 99.9 99.3
6 | 4.50(1H,dd,12.9,2.0) 63.9 64.0
4.63(1H,dd,12.9,2.4)
8 7.02(1H, s) 100.0 100.1
158.3 160.3
123.3 123.4
11 8.19 (1H, s) 121.0 121.1
192.9 193.0
149.6 149.6
6a 4.62 (1H, br s) 75.9 9.9
160.3 158.3
114.6 114.6
- 68.3 68.4
X ‘. =m=_5_ 109.2 109.3
2" 7.55(1H,d,2.2 146.4 146.5
3" | 6.74(1H, dd,2.2, 1.9 6.74(1H, dd,2.3,1.0) | 3" m 105.7 106.9
2" | 5.80and>5 ¢ and 5.84 (ea ‘ PA 101.3 101.4
el | ST WeEI NS
OH 4.46 (1ﬁ! s) | 4.43 (IH, s) o Y,

AN TAN U HT

-: The bold values are revised assignments.

g ae
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2.6 Structure Determination of Compound 2
Compound 2 was characterized as white crystals. The EI mass spectrum
(Figure 48) demonstrated the molecular ion peak at m/z 336, harmonising with the
molecular formula CoH;20s. The UV spectrum (Figure 49) showed the
characteristics of the furanoisoflavonoid chromophore at 303, 237 and 208 nm. The
IR absorption spectrum (Figure 50) displayed vmax at 1645-1622 and 1474 cm’ (C=0

stretching and aromatic ring). This compound was identified as dehydroneotenone

[2]. Tts isolation from Neorautanenia: mitis and '"H-NMR data were reported
(Puyvelde, 1987). The present \ oul / e 3C-NMR spectral data (Figure
52) at the first time. The ; wed a singlet signal at § 7.98

ppm. This was evidenc slet aromatic protons of H-5,

H-8, H-3' and H-6' sho {8 8,54, 7 ad 6.85 ppm, respectively.
Va e (7.72 ppm, H-2"and 6.91
ppm, H-3") at positions / e osition ,_ . \ . en, 1 ring were substituted by

Thus, the isoflavone sk

OCH; (8 3.73 ppm) at 2' ;s § i0xy group v5.6 ppm) at 3'and 4. The
ey \
complete assignment w ‘5}3 ,y? rforming HMQC (Figure 53) and HMBC

Al

JIJ'AJ-‘\ (i
- -3 e

(Figure 54) experiments.

OJ

2"

ﬂum'ﬂamwmm
ammmmumwmaﬂ



Table 15 The 'H- and >C-NMR data of Compound 2

110

dy (ppm), J (Hz) Sy (ppm) of
H Dehydroneotenone Compound 2 C Compound 2
(in CDCl3:DMSO-d; =1:4) (in CDCls) (in CDCls)
2 7.98 (1H, 5) 7.98 (1H, s) 2 154.7
3 121.1
4 176.6
5 8.28 (1H, s) 5 119.0
6 126.0
7 157.2
8 7.63 (1H, b 8 99.8
121.1
154.2
112.8
153.0
3 6.64 (1H 95.5
4 148.4
& 141.2
6 6.70 (1H, ) ‘,_'_---:'-i. 6 111.3
o 7.88 (1H, d, 2.0 : 147.4
3" 6.93 (1H, ?.‘_"'i;;ﬁ;:;;:ﬁ:::;;::,,%3 107.0
g 5.86 ( T h 101.4
OCH; 3.78 (3Hy%) 73 3H, 5) OCH, 56.9

AU ININITNEINS

AR TUNN NS Y
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2.7 Structure Determination of Compound 11

Compound 11 was acquired as pale yellow crystals. The EIMS (Figure 55)
exhibited the molecular ion peak at m/z 382, suggesting the molecular formula
C0H1405. The UV spectrum (Figure 56) revealed absorptions at Amax 349, 284, 243
and 206 nm. The IR spectrum (Figure 57) provided absorption bands at 3461 (OH
stretching), 2937 (CH stretching), 1682 (C=O stretching) and 1482 and 1621
(aromatic ring ) cm. The 'H- and >C-NMR spectral data (Figures 58 and 59,
respectively) showed very similar pat with those of (+)-pachyrrhizone [18],
whereas MS data and IR sp @% e presence of hydroxy group.
Furthermore, the connection& C-a'ng{‘vhed to be the cis-B/C fusion as

T —

ing of []*’b at +91.6 and
ich was highly deshielded
ified as (+)-12a-hydroxy

those of compound 18
displaying of the singl
located.  Thus, this _
pachyrrhizone [11]. 5.80 and 5.84 ppm were
characterized as methyle o p led protons at & 7.55 and
6.73 ppm (J=2.3 Hz) confi he pres e moiety connected to A-ring.

11T showed all singlet signals at

———

FF

5 6.49, 6.46 and 7.88 ppm, respettively.

A dditio ally, the methoxy substitution at

he signal at 8 4.40 ppm belonged



Table 16 The 'H- and "C-NMR data of Compound 11 in CDCl;

112

Sy (ppm), J (Hz) S¢ (ppm) of
H (+)-12a- Compound 11 C Compound 11
Hydroxypachyrrhizone
1 6.45 (1H, ) 6.49 (1H, s) 1 105.6
2 142.2
3 149.4
4 6.50 (1H, 5) 4 99.2
6 4.60 (2H, m) 6 63.8
8 133.5
9 151.4
10 124.3
11 7.85 (1H, s, 11 113.9
12 193.1
4a 149.7
6a 4.60 (1H, m 6a 75.9
7a 149.3
Ila 115.7
12a 68.2
2b 109.0
2 7.55(1H, &3 2 146.3
3" 6. 70(1H 23.0) 6.73 (1H, d, 2.2) 3" 107.2
2" .80 (2 g 5.90 and'5/84 eachfli 2™ 101.3
HEANPTRIE
OCH; 0 GH, ) 410005 61.1
OH ‘:‘ A.m, ,}' i a I ,s '7
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2.8 Structure Determination of Compound 12
Compound 12 was obtained as colourless oil. The EI mass spectrum (Figure
62) showed the molecular ion peak at m/z 410, belonging to the molecular formula
C23H2,07. The UV absorption spectrum (Figure 63) showed Ayl at 293, 244 and
205 nm. The IR spectrum (Figure 64) exhibited absorption bands at 3446 (OH
stretching), 2962 (CH stretching), 1673 (conjugated C=O stretching) and 1507 and
1614 (aromatic ring) cm™. This compound provided [a]*’p at -145, which was

related to that of (-)-rotenone [19]. The "'H-NMR spectral data (Figure 65) showed

the smglet signal of H-1 at § 6. ix_k;\:, Thest.daa confirmed the junction between B

Neorautanenia species
pattern of "H-NMR in fork Wwas closely similar to that in the literature
(Puyvelde, 1987) but “data Figure 66) should be revised some

68).

&OCH3

QWWMﬂiM’ﬁJ‘WWﬂ HIRY



Table 17 The 'H- and "C-NMR data of Compound 12 in CDCl;
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8u (ppm), J (Hz) 8¢ (ppm)
H (+)-12a- Compound 12 C (+)-12a- Compound

Hydroxyrotenone Hydroxyrotenone 12
1 6.53(1H, s) 6.55 (1H, s) 1 108.8 109.3
2 142.9 143.9
3 151.2 151.1
4 6.44 (1H, 5) 4 101.1 101.0
6 4.50 (2H, m) 63.9 63.8
113.2 113.2
168.0 168.0
10 6.80 (1H, 4, 8.5 105.3 105.3
11 7.70 (1H, 4, 8.5)_ 130.2 130.1
191.1 191.1
148.4 148.3

6a 4.50 (1H, m) 76.1 76.0
157.7 157.7
111.8 111.7

67.6 67.5
6'? = 1095 108.7

4 ~3(1H,m) m 31.1 31.1

.IJ 3.29(1H,dd,16.0,9.0)

5' 5.20 ( =N DM % 8.0 87.9
F ﬂ i ?Wﬁwﬁ W}J 17 ‘izs 142.8
7' 4.80-5.10(%, m) 494 (1H, s) A 117@ 112.7

18N WANINYQ L

8 1573 (3H, br s) 1.76 (3H, s) 8' 17.1 17.1

OCH; 3.70 (3H, s) 3.72 (3H, s) OCH; 55.9 and 56.4 55.8 and
3.78 (3H, s) 3.82 (3H, s) 56.3
OH | 4.50(1H, brs) 4.48 (1H, s)

-: The bold values are revised assignments.
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3. Structure Determination of Compounds Isolated from Millettia
leucantha
3.1 Structure Determination of Compound 279
Compound 279 was acquired as yellow needles. The EI mass spectrum
(Figure 69) displayed the molecular ion peak at m/z 312, agreeing with the molecular
formula C;3H;60s, which was supported by elemental analysis (4nal. Calcd for
Ci8H1605.1/6H,0: C, 68.60; H, 5.21. Found: C, 68.66; H, 5.00). The UV spectrum
(Figure 70) showed Ay at 348, 304, 06 nm. The IR absorption spectrum

and 1489 and 1601 (aromatic

(Figure 71) exhibited vyax at 162
1

ring) cm’. ' 4'-dimethoxy-3,4-methylene
dioxychalcone. The 'H-NIMR"Spe trum (Fi -erd a set of trans-olefinic
protons at & 7.35 (H-eo)"a 00/ (B ppm, cach proton exhibited a coupling

ce of aromatic coupling

pattern of two ABX sysifinsffafidbinlei RN I 5 6.01 (2H, s5) and two
methoxy substituents at & , g ally, two fragments of EIMS
at m/z 165 [2,4-(MeO),C¢Hs 3 t two methoxy groups were
located on the A ring, i ; 3 0] p‘ was on the B ring. This
compound has already been syn%&vg&i: ...... etic purpose (Salem et al., 2000).

The present work, however, st time to report this compound as a natural
)

product. The precise assi ] ded by the MR (Figure 73) and
2D-NMR as HMQC ( uﬂ. e '
|

AuEINENg

H3;CO._4'_ 2 _OCH

RN TRAIN A Y
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Table 18 The 'H- and ®C-NMR data of Compound 279 in CDCl3

du (ppm), J (Hz) of 8¢ (ppm) of

H Compound 279 C Compound 279
1 129.9
2 7.12 (1H, d, 1.6) 2 106.6
3 148.2
4 149.3
5 6.82 (1H, d,8.0) " | ' [ / 5 108.5
5 7.07 (1H, didy 8.0,]. e 124.7
= 1959
160.3
3 98.6
164.0
5 6.56 ( )} \ \ 105.1
6 ) ' 132.8
o 125.3
B 141.0
OCH,0 101.4
190.3
2'-OCH; e 58,7
4'-OCH; Vi ;.:- 55.5

"l
|

-
.II

il |
L 4 |

AULINENINYINg
PIANTUAMINYAE
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3.2 Structure Determination of Compound 280
Compound 280 was obtained as orange needles. The EI mass spectrum
(Figure 76) displayed [M]" at m/z 344, suggesting the molecular formula CoH20Os.
The UV absorption spectrum (Figure 77) provided Amax at 370, 257 and 220 nm. The
IR spectrum (Figure 78) exhibited absorption bands at 3445 (OH stretching) and
1622 (C=0 stretching) cm™. In 'H-NMR spectrum (Figure 79), a set of trans-
olefinic protons at & 7.75 (H-o) and 7.80 (H-B) (each d, J=15.5 Hz) and a chelated

'based on a 2'-hydroxychalcone were
e of four methoxy groups at &
e 30 n, a set of two meta-coupled

2), ystem at & 6.90(1H, d, J=8

hydroxy group at & 14.40 ppm assigned

observed. This spectrum also
3.83, 3.91, 3.93 and 3.94
protons at & 5.96 and 6.
Hz), 7.13 (1H, d, J=2

fragments at m/z 181 A_ ha hydrox group and two methoxy

groups were on the A r ) "'-.,,o were on the B ring
Consequently, this was defermined to be 2-hydroxy-3,4,4'6"
tetramethoxychalcone [280 ' from Merrilla caloxylon

amaﬂﬂmw’nmma d



Table 19 The 'H- and "C-NMR data of Compound 280 in CDCl3

118

8y (ppm), J (Hz) 8¢ (ppm) of
H 2'-hydroxy-3,4,4',6'- Compound 280 C Compound 280
tetramethoxychalcone
1 128.6
2 7.13 (1H, 4, 2.0) 7.13 (1H, d, 2.0) 2 110.4
3 151.1
, 4 149.1
6.90 (1H, d, 8.0 5 111.2
6 7.22 (1H, dd, 88 6 122.6
1' 106.3
2 168.4
3 5971 £ 91.2
4' 166.0
5 6.12 (11, d 5 93.8
6' 162.4
o 7.75 (1H, d, #6.0, o 125.4
B 7.82 (1H, d, 16 B 142.6
C=0 192.4
2'OH 14.40(1

OCH, 3 v*——'-"---—* l-r' OCH, 55.5
OCH; 3.92(8 T OCH; 55.7
OCH; 393(G3H,s) | OCH, 55.8
OCH; 56.0

N 1915 QA8 11
Jrlo o

AR TUNNINGA Y
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3.3 Structure Determination of Compound 115
Compound 115, [M+H]" at m/z 293 in the ESI mass spectrum (Figure 81),
was isolated as colourless plates from CHCls. The UV spectrum (Figure 82) showed
a characteristic of furanoflavonoid chromophore at Ama 304, 260 and 219 nm. The
IR spectrum (Figure 83) displayed absorption bands at 1633 (C=0O stretching) and
1625 and 1458 (aromatic ring) cm”. The '"H-NMR (Figure 84), ?C-NMR (Figure
85) spectra and ESIMS confirmed the molecular formula of this compound as

CigH204. The ortho-coupled protons w served at & 8.21 (1H, 4, /=8.8 Hz) and

ee aromatic protons, including

H-3', H-4' and H-5'. Thus, this po : » L ‘ iplet signal. Another multiplet
T—
signal at & 8.15 ppm and- H-6 lhe '"H-NMR spectrum also

provided the signal of
dd, J=2.4, 1.2 Hz). By

=2.4 Hz) and 7.19 (H-3",
\. pound, lanceolatin B [103],

e

: species. In earlier work, no

lerivative of lanceolatin B)

this compound was ideni ‘_ etho
[115]. This compound was
the '"H-NMR and “C-N

the 1 \ sent work was the first report
for these data. ’

AU INEMINGINT
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Table 20 The 'H- and *C-NMR data of Compound 115 in CDCl;

8y (ppm), J (Hz) of d¢c (ppm) of

H Compound 115 C Compound 115
2 154.9
3 141.8
4 175.3
5 8.21 (1H, d, 8.8) 5 121.8
6 7.56 (1H, m) " 6 110.0
158.2
117.0
150.0
119.7
131.1
p4 128.4
cd 128.7
4 130.7
- 128.7
6' 128.4
2" : 145.6
3" 7.19 (1H, dd; 12 3 104.2
OCH; Y103 @H sy L OCH 60.3

AULINENINeINg
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3.4 Structure Determination of Compound 281

Compound 281 was obtained as a pale yellow oil and observed a molecular
formula as C9H;006. The EIMS (Figure 86) exhibited a molecular ion peak at m/z
344 and major fragment at m/z 195 [2,4,6-(Me0);C¢H,CO", 82 %] arose from the
ketonic A ring fragment substituted by three methoxy groups, and other major peak at
m/z 148 [3,4-OCH,0-C¢H3-CH,=CH", 100%)] belonged to the B ring attached by
methylenedioxy group. HRFABMS showed m/z 345.1333 (M+H); (cald. For
C19H210¢: 345.1347). The UV sp igure 87) showed maxima absorption
bands at 285, 233 and 207 nm W spectrum (Figure 88) displayed
Vmax at 2940 (CH stretchln d 1606 and 1455 (aromatic
gy

e presence of two sets of
2H, m, H-B), the unclear
ABX coupling pattern . 6.65 (H-6, dd, J=7.5, 2.0
Hz), and symmetry met r};:[&H, s, H-3' and H-5") were
observed. The “C-NM y « ‘, showed three positions of

ring) cm™. In the

methylene protons at &

[ ;
the A-ring at & 90.6 and tw quaxfzﬁxj' 1y o “the A-ring at & 158.2 ppm.

Furthermore, the data from DEPT-135 (Figure 91) provided the appearance of three
groups of methylene Eeirbom asSigﬁ’éﬂ‘ft ;.‘6r niethyle
i

respectively. These d

methylenedioxydihydrcgalcone. This work was the first report for this compound.

itorosm 0L L1131 0D L
RIAINTUUNFNLNY

! as 2',4',6'-trimethoxy-3,4-
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Table 21 The 'H- and >C-NMR data of Compound 281 in CDCl;

8 (ppm), J (Hz) of 8¢ (ppm) of
H Compound 281 C Compound 281
1 1354

2 6.71 (1H, d, 2.0) 2 108.9
3 147.4
4 145.5
5 5 108.0
6 : 121.1
— 1133
158.2
¥ 90.5
162.3
5 90.5
158.2
a 46.5
B 29.7
OCH,0 100.7
203.4
2'-OCH; 358
4'-OCH; _ 554
6-OCH; I : 55.8

AU INENINYINS
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3.5 Structure Determination of Compound 103

Compound 103 was colourless needles. The EI mass spectrum (Figure 94)
appeared the molecular ion peak at m/z 262, consistent with C;7H;oO3 as the
molecular formula. The UV spectrum (Figure 95) showed Amay at 297, 263 and 219
nm. The IR spectrum (Figure 96) displayed conjugated C=O stretching band at 1646
em™. The 'H-NMR spectrum (Figure 97) demonstrated that compound 103 was a
furanoflavone [ 6.90 (H-3, 5); 7.78 (H-2", d, J=2.4 Hz); 7.22 (H-3", dd, J=2.4, 1.2
Hz)]. This spectrum further exhibi

assigned to H-6, H-3', H-4' and

multiplet signals at & 7.58 (4H, m)
H, m) belonged to H-2' and H-6'".

Additionally, an aromatic s was observed. This compound

eventually identified as laneeolatin B vh already been isolated from
many plants, for instaneePougamia glaby :w& ‘3\5 allik and Talapatra, 1980),
P. pinnata (Tanaka er@al., I a |1 zl h g (Mbafor, et al., 1995).
Comparison of the 'H- afd /‘ -%1 u ur \ ‘ ra between compound 103
from this work and lanceqléti -’ (: J aka et al., 1992; Mbafor, et
al., 1995) has been given in Fak g%gé \

A

# A
[iadinid =

[103]

ﬂﬂﬂ’)ﬂﬂ'ﬂ‘ﬁﬂﬂ?ﬂ‘ﬁ
QW?@QﬂﬁmﬂJﬂﬂwmﬂﬂ



Table 22 The 'H- and *C-NMR data of Compound 103 in CDCl3
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8y (ppm), J (Hz) 8¢ (ppm)
H C
Lanceolatin B Compound 103 Lanceolatin B Compound
103
2 162.7 162.6
3 6.90 (1H, s) 6.90 (1H, s) 3 108.1 108.0
4 178.2 178.2
5 8.18 (1H, d, 9.0) 5 121.8 121.8
6 758 (1H, m) w756 (1H, m) ™ 6 110.2 1102
—— | 158.4 1583
117.2 117.1
150.9 150.8
119.4 119.4
p 131.8 131.8
2 7.97 (1H, m) 126.2 126.2
3 7.58 (1H, m 129.1 129.1
4 7.58(1H, m) 131.5 131.5
5 7.58 (1H, m) 129.1 129.1
6 7.97 (1H, m) 126.2 126.2
2| 7.79(H, 4200 | 7.7801H, 4.2 () 14538 145.8
o — — —,
3b 7.26 (1H, d.2. L‘l 104.2 104.2
.,,.
1

AULINENINeINg
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3.6 Structure Determination of Compound 102
Compound 102 was acquired asa colourless oil. The EI mass spectrum
(Figure 99) showed the molecular ion peak at m/z 344, analyzed for C 9H,00¢. The
UV spectrum (Figure 100) displayed absorptions at 295, 269 and 220 nm. The IR
spectrum (Figure 101) exhibited absorption bands at 2935 (CH stretching), 1666
(C=0 stretching) and 1600 and 1488 (aromatic ring) cm™. The base peak of EIMS at
m/z 165 was attributed to both [2,4-(OMe),-C¢H3-CO]" and [3,4-OCH,0-C¢H;-CH-

OMe]". The 'H-NMR spectrum (Figl r presented an ABX system centred at &
3.19, 3.48 and 4.74 ppm and 3 19 ppm, typical of a methoxy
substitue;lt on the aliphati lcone. This spectrum also
—

: , 5 6.43 (H-3', d, J=2.4 Hz),

exhibited two aromatic
6.51 (H-5', dd, J=8.0,2.
6 6.88 (H-2, d, J~1.6

and another was located at

(H-6, dd, J=8.0, 1.6 Hz).

Additionally, this comp linedh twe methoxy groups on the A-ring and
methylenedioxy group on' the I ' { ils compound was assigned to
dihydromilletenone methyl 2 v comparison of the above data with those of

the literature (Mahmoud and __ 1985 owever, this work was the first

"'—

HiCO. ) 5-
ﬂuﬁn " JNEING

¢ O[102] e
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Table 23 The 'H- and >C-NMR data of Compound 102 in CDCl;
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8y (ppm), J (Hz) 8¢ (ppm) of
H Dihydromilletenone Compound 102 C Compound 102
methyl ether
1 135.9
2 6.88 (1H, d, 2.0) 6.88 (1H, d, 1.6) 2 108.0
3 147.8
\ 4 146.9
5 6.76 (1H, d, 8.0 \x‘ . 5 107.0
6 6.82 (1H, dd, 8,0,2.0)=4 6.8 6 120.4
i 121.2
v 7.78 (1Hyd; 8. \\ 2 160.6
3 6.51 (1H, ddy8.0,2:0 3, ¢ 3 98.3
\ 4 164.4
gt 6.43 (1H, d, 2.0) 63“ P 105.1
6 ; 6 132.8
teq 322 (1H.dd, 16l 4 Pl asith o 52.0
0 | 347(1H,dd, 16.948.0 !;af
Bae 4.73 (1H, dd, 8.0, 4. 9) ~ - 74(1F 79.5
OCH,0 OCH,0 100.9
T 197.2
B- OCH; 3.18 ', 55.4
2'- OCH, © 3.86 3H, 5) OCH; 55.4
Fiilﬁ]i st |
6-OCH; ’J Vl ’]

-qhm@em@bzuw MINYAY




127

3.7 Structure Determination of Compound 282

Compound 282 was obtained as pale yellow needles. The EI mass spectrum
(Figure 104) showed the molecular ion peak at m/z 372, agreeing with CyoH300O7,
which was supported by elemental analysis (4nal. Caled for Cy0H;007.1/4H,0: C,
63.74; H, 5.48. Found: C, 64.04; H, 5.48). Substitution of the ketonic A ring by a
methylenedioxy group deduced by the appearance of peaks at m/z 149 [3,4-OCH,0O-
C¢H;-CO", 27 %] and 121 [3,4-OCH20-C6H3+, 20 %]. Additionally, a base peak (m/z
341) was reasonably assigned to be a b rilium cation (Kiuchi, Chen and Tsuda,
1990) produced by a loss of a metho f

shown in Chart 1. The UV
spectrum (Figure 105) dlsplqmmx at" 320@ 211 nm. In the IR spectrum
(Figure 106), absorption : 0 (CH strétehing), 1659 (C=O stretching), and
1587 and 1487 (aromay ‘wete ‘-@ppeafNe 'H-NMR spectral data
(Figure 107) exhibited an o ) singlet at 8 6.33 assigned as H-0, a
singlet (3H) at & 3.83 be

methoxy proton into C-B,
8 3.73 (6H, s) and 3.80 (3H
of methylene carbon sign

only one methylenedioxy groupf.(_jN@al of methylenedioxy protons as
singlet at & 5.98 ppm)l., whereas ﬁfc-&gnal TH eloned to both C-3 and C-5

methine carbons unde ,__;;_,_:;:._,_;_:.;__;_;,,_,___:.;_~__-_;__ sighal of these carbons as

singlet at & 6.10 pp su 'e.sted to be a new fB-

methoxychalcone, 2,4,6 B tetramethoxy 3' 4'-methylenedloxychalcone [282]. The
assignment was ﬁ YE;\ILCE;L ?ki meﬂﬁtes and 2D-NMR as
HMQC (Figure “and igure 111) experiments. Furthermore, the
configu he-.0 éf riment (the
selected%ﬁmgnimaﬁ:‘ﬁ}jm E].:f rﬂe is known to
be the preferred isomer in naturally occurring B-methoxychalcones (Kiuchi, Chen and

Tsuda, 1990). Thus, the structure 282 was completely elucidated by this observations
and the data from HMBC experiment. .
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Chart 1 A Possible Formation of Benzopyrilium cation from p-Methoxychalcone
282 in EIMS
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Table 24 The 'H- and C-NMR data of Compound 282 in CDCl;

3y (ppm), J (Hz) of 8 (ppm) of
H Compound 282 C Compound 282
1 107.0
2 158.5
3 6.10 (1H, s) 3 90.8
4 162.1
5 6.10 (1H, j 5 90.8
" ' 158.5
134.7
2 108.2
147.5
150.4
5! 107.4
6 7.4 123.4
o 101.2
165.7
OCH,O e = | 101.4
o 188.4
B-OCH; 3.83.@His) © ~ 55.9
2-OCH,; VeATEHS s oen - 55.9
\7 X
4-OCH; ) 2 552
6-OCH, 3.73 (3H, 5) 6-OCH, - 55.9

AUEINENTNEINT
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3.8 Structure Determination of Compound 284
Compound 284 was obtained as white solids. The EI mass spectrum (Figure
112) showed the molecular ion peak at m/z 326, corresponding to the molecular
formula C3sH;406. The UV spectrum (Figure 113) showed absorption maxima at
339, 314, 242 and 208 nm. The IR absorption spectrum (Figure 114) displayed Vmax
at 1619 and 1445 cm™ belonged to the aromatic region. The 'H- and *C-NMR
spectra (Figure 115 and 116, respectively) revealed the presence of methylenedioxy
group at dy 6.06 (2H, s) and 3¢ 101.
protons showing ABX patterns and ot bstituents assigned as 3-OCHj3 at
' 1S gave ions at m/z 146 [3,4-

tituted B-ring. These data

, two series of three coupled aromatic

OCH,0-CgH3-C=CH]",
were identical with tho ), thus requiring the flavone
ound was earlier isolated

20, 1977) and Gelonium

to be assigned as des
from Pongamia glabra

multiflorum (Das et al., 19

AU INENINYINS
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Table 25 The "H- and C-NMR data of Compound 284 in CDCl;
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5 (ppm), J (Hz) 5c (ppm)
H C

Desmethoxykanugin | Compound 284 Desmethoxykanugin | Compoud

284

2 1547 154.6

3 140.8 140.7

4 174.4 174.4

5 8.14(1H, d, 8.8) 5 127.1 127.0

6 6.96(1H,dd,8.8, | 1143 1143

2.4)

g 156.8 156.8

8 6.89 (1H, d, 24) " 6:89(1H, 99.9 99.8

: / . 164.0 164.0

_ 118.0 118.0

- 124.8 124.7

i 7.61 (1H, d, 1.8) 108.6 108.5
147.9 147.8

s+ 149.5 149.4

5 6.94(1H, d,82) ;_:,.Eg{,,; 108.4 108.5
6 7.69(1H,dd,8.2, : 123.4 123.3

1.8)‘ [ 20)

OCH,0 6.06 (2H, ﬁ | 101.6 101.6
3-OCH; 3.883H,s) . | 60.0 60.0
7-OCH; 55.8 55.8

i JavydM
U

RN TUUMINYAE
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3.9 Structure Determination of Compound 68
Compound 68 was acquired as colourless needles. The EI mass spectrum
(Figure 117) displayed the molecular ion peak at m/z 296, analysed for C,7H;,0s.
The UV spectrum (Figure 118) exhibited absorption maxima at 334, 311, 237 and
220 nm. The IR spectrum (Figure 119) showed vy, at 1638, 1502 and 1432 cm™
The 'H-NMR spectrum (Figure 120) showed an aromatic singlet signal at 6 6.64 ppm
for H-3, a B-ring spin system for 3'.4'-substitution at 8 6.08 (2H, s), one methoxy

H, §); and also showed two typical of ABX
systems. In EIMS, the fragment ic & pﬂ 146 and 134, which were the
characteristic of methylenedi ; substi te ing, were observed. Thus, the

4 —
combination of 'H-NMR data and comparison.of 'H-and *C-NMR (Figure

121) data with those i e lateratire \ “rmhr d that this flavone was 3'4'-

\ y reported from Millettia
hemsleyana (Mahmoud and Wa an; 1985)." Howev Iy, its 3C-NMR spectral data

AUEINENITNYINS
RIANTUNRINYINY



Table 26 The 'H- and >C-NMR data of Compound 68 in CDCl;

133

&y (ppm), J (Hz) dc (ppm) of
H 3',4'-methylenedioxy-7- Compound 68 C Compound 68
methoxyflavone (in CDCl3) (in CDCl5)
(in CsDsN)

2 162.7
3 7.08 (1H, 5) 6.64 (1H, s) 3 108.7
A1 4 177.8
5 835 (1H,d,9.0) | 812 it 5 127.0
6 7.05 (1H, dd, 9.0." 0y 6.99 Hé 6 1143
— 7 157.9
8 7.15 (1H,.ds2.0 / n‘n% [, a 8 100.4
9 164.1
10 117.8
1' 125.9
2 7.60 (1H, g 0 2' 106.6
3 148.4
4' 150.4
5! 6.99 (1H, 4, 8.0) 5 106.2
6' 7.54 (1H ,8. 121.2
OCH,0 o A O RO ———— i 101.9
7-OCH3; 55.8
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3.10 Structure Determination of Compound 285
Compound 285 was obtained as pale yellow needles. The EI mass spectrum
(Figure 122) exhibited the molecular ion peak at m/z 342, and the analytical
calculation gave C, 66.66; H, 5.30 (Found C, 66.49; H, 5.24). These data were
consistent with C;9H3O0¢. The UV spectral data (Figure 123) displayed Ama at 344,
296, 254 and 208 nm. The IR spectrum (Figure 124) showed v at 1646 (C=0
stretching) and 1603 and 1489 (aromatic ring) cm™. The '"H-NMR spectrum (Figure

d, J=16.0 Hz), a series of three Gpupled
7.05 (H-2, dJ20HZ)67 J‘§O 98(H6 dd, J=8.0, 2.0 Hz) in
itution onm"‘hﬂng and 3,4-methylenedioxy
PI- 35;"'-(Figuhaa.) encouraged the 'H-NMR

125) revealed the presence of a set o lefinic protons at & 6.78 and 7.28 (each
& otons presenting ABX system at §

addition to 2'.4',6'-trim
substitution on the B-ri
and other spectral data
101.5 belonged to meth
both C-3' and C-5' methi
same position of & 6.16 (2H,) @ddi.ﬁ'or;

128) was proceeded to confi the.-m?erlap signals at & 6.78-6. 79 ppm (H-a and

F -

H-5) by irradiation of the signals’slﬁ_:ﬁ.78-@-a and H-5) and 7.28 (H-B). These
data showed the preseﬂce of a chalcone skele d-a similar substitution pattern of

those of dihydrochal? ic 281 This compouid also ek ibited chemical correlation
with compound 281 firmed by the S proeess of 1,4-reduction with
EtsSiH/CF;CO,H, in wﬁj 7 fj
by-product (C (Ii entified as 2'4