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2. e, T. concolor
2. T. violacea

~ (Flora of Taiwan)?

(Torenia concolor Lindl.) (Torenia flava

Buch.-Ham) (Torenia violacea Pennell, J)

(Torenia concolor) (1)

1000 m
30~100cm
10 ~30cm 1~-15cm

15~4cm 1.2~25cm



4 cm 1~2cm

4 1
2
25~28cm
(Torenia flava Buch.-Ham) @
15~30cm
2~5cm
8~25mm
10~15mm
S~ 7mm 5 5~10 mm 12 ~ 20 mm

3~7mm
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(Torenia violacea Pennéll, J) )
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2~4cm 10~ 25 mm
5~20
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5-25 mm 5 10 ~ 12 mm 15 ~ 20
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8~12mm



2-1 (Torenia concolor)

2-2 (Torenia flava)
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(8.9)

(Ophiogl ossaceae) (Helminthostachys)

(Helminthostachys zeylanica ( Linn.) Hooker)

20~35cm

15~30cm

15~25cm 20~ 25cm

8~14cm 2~3cm

5~10cm 6~12cm
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2-3 (Helminthostachys zeylanica ( Linn.) Hooker)
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Merck

3 (NMR) CDCl;
(Deuterium chloroform), MeOD (Deuterium methanal),
DMSO-ds (Dimethylsulfoxide), Acetone-ds, Pyridine-ds

Merck

1 10 Sulfuric acid spray reagent 10 ml
90 ml
2 Anisadehyde sulfuric acid spray reagent p-

anisaldehyde 0.5 ml acetic acid 0.1 ml, sulfuric acid
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05ml oOml
3 Vanillin sulfuric acid spray reagent Vanillin0.5¢g
4 1 100 mi
3. (Thin Layer Chromatography)

TLC plate Kieselgel 60 Fux4 Slica gel pre-coated aluminium

plate 0.2 mm (Merck)
4, (Colomn Chromatography)
Pyrex Merck

Kieselgel 60 70-230 mesh (Merck), Kieselgel 60

230-400 mesh (Merck)

Potassium bromide (Merck)

1. Rotavapor R-114 (Bchi)

2. CHANNEL Drying oven OV 602

3. TLC NMR
KBr

4, Mettler AJ 100 and Mettler Toledo PB 602

14



5. CORONING MODEL PC-320

6.
1. BANDELIN SONOREX SUPER PK1028BH
2. AQUUSONIC™ MODEL 150D
7. 120 mmx 150 mm 220 mmx 70 mm
8.
CAMAG Universa UV lamp 254 nm 366 nm
0.
Electrothermal’ s Series |A 9100 and IA 9200 Digital Melting
Point 50.00-500.0°C
10. (Infrared Spectrophotometer)
Nicolet Impact 400 FT-IR Spectrophotometer
KBr
(cm™)
11. (MS)

1 VGPLATFORM Mass Spectrometer
70eV

2 JOEL JMS-SX/SX 102A Tandem Mass Spectrometer

15



12.
Bruker DPX-200 FT-NMR

Internal standard  Tetramethyl Silane (TMS)

(Chemica shift) & ppm J
(coupling constant) Hz ‘g’
(singlet) “‘d’ (doublet) ‘‘t’ (triplet)

g (quarterlet) *“ i’ (multiplet)

16



(Torenia concolor Lindley)

3.89
(Torenia concolor Lindley)
(Torenia concolor)
TCM 744.14 g 19.13

(partition)

(Fr.H)  129.07
(Fr.C) 7125 (Fr.E) 4159

(Fr. B) 154.54 (Fr. W)

347.69

17



31 (Torenia concolor Lindley)
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(Colomn Chromatography) Silicagd (70

230 mesh)

(Fr.C) :
lupeol (C-1)
B -sitosterol and stigmasterol (C-2)
betulin (C-3)
betulinic acid (C-4)
oleanalic acid (C-5)
madinic acid (C-6)
alphitolic acid (C-7)
3-epimadlinic acid (C-8)

augustic acid (C-9)
a-sitosterol-3-0-a-D-glucoside (C-10)
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Tota part of Torenia concolor (3.89 kg)
extracted with MeOH and evaporated (744.14 g)
dissolved in H,O
extracted with n-Hexane

n-Hexane layer H.O layer
‘ evaporated extracted with CHCl3

(Fr.H)

129.07 g
CHCI; layer H,O layer

evaporated extracted with EtOAC

(Fr.C)

71.25¢

C-1 (26 mg) EtOAc layer H.O layer
C-2 (41 mg)
C-3 (4.4 mg) evaporated
C-5(20 mg)
C-6 (34 mg) 41599
C-7(18.3 mg)
C-8(9.3mg)

C-9 (6.1 mg) n-BuOH layer H.O layer
C-10 (5.3 mg)

evaporated evaporated
(Fr. B) (Fr. W)

154.54 g 347.69 g

32 (Torenia concolor)
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MTS

MTS
96

50 ig/mi

DMSO

NUGC
Modified Eagle' s

10

(10,11,12)

MTS

Actinomycin D 10 iM

HONE-1

21

5 CO;

DMSO

MTS

0.1

Dulbecco' s

37°C



C-1: Lupeol
1. -
2. m.p.: 213~215°C
3. TLC: Ry = 0.54 (CHCl3)

4. 1R = (cm™) (chart 1)

3326.3, 2948.1, 2858.7, 1458.6, 1381.5, 1041.9, 879.8

5.MS(m/iz  : El 70eV) (chart 2)
426 (M*,11.68) 411(10.78)  315(2.92)

219 (4.68) 218(12.28) 207 (17.37)

125 (2.30) 121 (25.3) 109 (32.78)
6. *H-NMR (in CDCl3, 200MHz) ppm (chart 3)

4.68 (1H, d, J=2.2, H-29)
457 (1H, d, J=2.3, H-29)
3.20 (1H, m, H-3)

2.37 (1H, ddd, H-19)

1.68 (3H, s, H-30)

234 (2.51)
189 (26.25)

81 (100.00)

0.76, 0.79, 0.83, 0.95, 0.97, 1.03 (3H each, s, 6xCH,)
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50.2 (C-9)
426 (C-14)
385(C-1)
34.0(C-7)
27.2(C-15)
18.1(C-6)

15.1 ( C-24)

CHs: 28.0,19.3,18.0, 16.1, 15.9, 15.3, 15.2, 14.5

109.1 ( C-29)

48.1(C-19)
40.6 (C-8)

37.8(C-13)
29.6 (C-21)
24.9 (C-12)
17.8(C-28)

14.3 (C-27)

7. C-NMR (in CDCl3, 50MHz) ppm (chart 4)
150.7 ( C-20)

78.8(C-3)

47.8 (C-18)
39.7 (C-22)
36.9(C-10)
27.8(C-23)
20.7 (C-11)

15.9 ( C-25)

55.1(C-5)
42,8 (C-17)
38.6 (C-4)
35.4(C-16)
27.2(C-2)
19.1(C-30)

15.7 (C-26)

8. DEPT (1t /4, 21t /4, 31t /4, in CDCl3, 50MHZz) ppm (chart 5)

CH,: 109.3, 40.0, 38.7, 35.6, 34.3, 29.8, 27.4, 25.1, 20.9, 18.3

CH: 78.7,55.3,50.4, 48.3, 47.9, 38.0

23



C-2 : mixture of stigmasterol and &-sitosterol
1. -
2. m.p. : 161~165°C
3. TLC: R =0.56 (CHCIl;: EtOAc 8 1)
4.1IR p= (cm™) (chart 6)
3318.6, 2940.4, 1458.6, 1381.5, 1057.3

5.MS(m/iz  : El 70eV) (chart 7)
414 (M*, 23.48) 412 (M*,25.69) 273 (13.26)

213 (21.55) 159 (30.94) 145 (48.62)

93 (71.82) 81 (94.48) 68.9 (86.19)
6. *H-NMR (in CDCl3, 200MHz) ppm (chart 8)

5.35 (1H, d, J=5,H-6)
5.09~5.32 (2H, m, H-22, 23)
3.50 (1H, m, H-3)

1.03 (3H, s, H-19)

1.00 (3H, d, H-21)

0.81 (6H, d, H-26, 27)

0.69 (3H, s, H-18)

24

255 (31.77)
106.9 (81.22)

55 (100)



7.C-NMR (in CDCls, 50MHz) ppm (chart 9)

1405(C-5)
716 (C-3)
456 (C-24)
37.0(C-1)
31.7(C-8)
28.0 (C-23)
20.8 (C-11)

18.5(C-21)

138.1 ( C-22)

56.5 ( C-14)
42.0(C-4)
36.3(C-10)
314 (C-2)
25.8 (C-22)
19.6 (C-26)

12.0 (C-29)

129.0 (C-23)

55.8 ( C-17)
40.3 ( C-13)
35.9(C-20)
28.9 (C-25)
24.1(C-15)
19.1 (C-19)

11.8 (C-18)

CHs: 19.8,194,18.9, 18.7,12.2, 11.8

121.5(C-6)
51.0(C-9)
39.4 (C-12)
33.7(C-7)
28.7 (C-16)
22.8(C-28)

18.8 (C-27)

8. DEPT (1t /4, 211 /4, 311 /4, in CDCls, 50MHz) ppm (chart 10)

CH,: 42.2,39.7,37.2,33.9, 31.6, 29.1, 28.9, 26.0, 24.3, 23.0

CH: 138.2,129.2, 121.6, /1.7, 56.7, 56.0, 50.1, 45.8, 36.1, 31.9,

28.9
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C-3: Betulin

1. -

2. m.p. : 218~220°C

3. TLC:R=0.5(CHCI3: EtOAc 8:1)

4. 1R p= (cm™) (chart 11)
3380.3, 2940.4, 1458.6, 1373.7, 1026.4

5.MS (m/z ; ElI 70 eV) (chart 12)
4424 (M*,7.29) 424.3(1.93) 411.3(12.67) 234.2(7.85)

220.3 (3.98) 207.2 (11.10) 203.3(11.66) 189.1 (22.87)
135.2 (16.37) 121.2 (24.10) 107 (34.53) 95.2 (35.87)

79 (52.47) 55 (100)
6. *H-NMR (in CDCl3, 200MHz) ppm (chart 13)

4.68 (1H, br, s, H-29)

458 (1H, br, s, H-29)

3.80 (1H, d, J=10.7 Hz, H-28)
3.30 (1H, d, J=10.6 Hz, H-28)
3.15 (1H, dd, J=10.6, 5.5 Hz, H-3)
1.65 (3H, s, H-30)

0.76, 0.82, 0.97, 0.98, 1.02 (3H each, s, 5%CHs)
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55.0 (C-5)
475 (C-17)
385(C-1)
33.7(C-22)
27.1(C-2)
18.8(C-30)

15.1 ( C-24)

50.1 (C-9)
425 (C-14)
37.1(C-13)
29.5(C-21)
26.8 (C-15)
18.1(C-6)

14.5 ( C-27)

7. BC-NMR (in CDCl3, 50MHz) ppm (chart 14)
150.2 (C-20) 109.5( C-29)

787 (C-3)
485 ( C-18)
40.7 (C-8)
36.9 (C-10)
28.9(C-16)
24.9 (C-12)

15.9 ( C-25)

CHs: 27.9,19.0,16.1, 15.9, 15.3, 14.7

60.3 (C-28)
475 (C-19)
38.6 (C-4)
33.9(C-7)
27.7(C-23)
20.6 (C-11)

15.7 (C-26)

8. DEPT (Tt /4, 211 /4, 311 /4, in CDCls, 50MHz) ppm (chart 15)

CH,: 109.6, 60.5, 38.6, 34.2, 33.9, 29.7, 29.1, 27.3, 26.9, 25.1,

20.8, 18.3

CH: 78.9,552, 503, 48.7,47.7, 38.6
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C-4 : Betulinic acid

2. m.p. : 283~285°C
3. TLC: R = 0.5 (CHCl3: EtOACc 7:1)
4. 1R p& (cm™) (chart 16)
3210.5, 2948.1, 2585.4, 1713.3, 1458.6, 1381.5., 1034.2

5.MS (m/z ; ElI 70 eV) (chart 17)
456 (M*, 100) 438 (26.81) 248 (54.88) 220 (27.92)

207 (55.71) 203(27.55)  189(87.24) 175 (28.46)
135 (33.89) 121(2856)  107(28.32)  105(18.92)

95 (32.13) 81 (31.52)
6. 'H-NMR (in Pyridine-ds, 200MHz) ppm (chart 18)

4.91 (1H, br. s, H-29)

4.75 (1H, br. s, H-29)

3.49 (1H, m, J=15.8, 7.44 Hz, H-34)
1.89 (3H, s, H-30)

0.82,1.02, 1.04, 1.09, 1.20 ( 3H each, s, 5xCH3)
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56.2 ( C-17)
475 (C-18)
38.8(C-1)
32.4(C-22)
28.1(C-2)
19.0 (C-30)

15.9 ( C-24)

55.4 ( C-5)
424 (C-14)
38.1(C-13)
30.7 (C-21)
27.7(C-15)
18.3(C-6)

14.4 (C-27)

7. BC-NMR (in Pyridine-ds5, 50MHz) ppm (chart 19)

178.6 (C-28) 150.9(C-20) 109.5(C-29)

50.5(C-9)
40.6 (C-8)
37.0(C-10)
29.8(C-16)
25.6 (C-12)

15.9 ( C-25)

CHs: 28.3,19.1,16.1, 16.1, 16.1, 14.6

77.7(C-3)
49.3(C-19)
39.0(C-4)
343(C-7)
28.1(C-23)
20.7 (C-11)

15.9 ( C-26)

8. DEPT (1t /4, 21t /4, 311 /4,in Pyridine-ds, SOMHz) ppm (chart 20)

CH,: 109.6, 38.9, 37.3, 34.5, 32.6, 30.9, 29.9, 27.8, 25.8, 20.9,

18.4

CH: 77.9, 556,50.7,49.5, 47.5, 38.3
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C-5: Oleanalic acid

2. mp. : 308~310°C
3. TLC: R =0.45(CHCl;: EtOAc 4:1)
4. 1R p& (cm™) (chart 21)
3326.3, 2932.7, 2593.1, 1713.3, 1458.6, 1095.9.

5.MS (m/z ; El 70 eV) (chart 22)
456.2 (M7, 1.14) 410.1(1.74) 248.1(86.61) 219.0(5.97)

207.0(20.31)  203.1(40.63) 189.1(13.39) 175.0(10.77)
133.0(40.18)  119.0(31.25) 104.9(36.38) 94.9 (41.29)

68.9 (81.25) 55.0 (100)
6. *H-NMR (in CDCl3: CD;0D=3: 1, 200MHz) ppm (chart 23)
4.97 (1H, m, J=5.2, H-12)
2.89 (1H, t, H-3)
2.49 (1H, dd, H-18)

1.00, 0.90, 0.86, 0.75, 0.68, 0.61, 0.53 (3H each, s, 7xCH,)
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55.4 ( C-5)
42.0(C-14)
38.9(C-1)
33.1(C-7)
28.3(C-15)
23.4(C-16)

16.1( C-24)

476 (C9)
41.7 (C-19)
38.4(C-10)
32.8(C-22)
27.8(C-2)
23.3(C-11)

15.2 (C-25)

7. BC-NMR (in Pyridine-ds, 50MHz) ppm (chart 24)
180.0 (C-28) 144.4(C-13)) 1252(C-12)

46.2 (C-17)
39.5(C-8)

36.8(C-21)
30.6 (C-20)
25.7 (C-27)

18.3(C-6)

CHjs: 285,259, 23.6,21.1, 17.1, 15.3, 14.0

77.7(C-3)
46.0 (C-18)
39.3(C-4)
33.8(C-29)
29.5(C-23)
24.4(C-30)

16.9 (C-26)

8. DEPT (Tt /4, 211 /4, 311 /4,in Pyridine-ds, SOMHz) ppm (chart 25)

CH,: 38.8, 37.2, 36.0, 33.3, 32.9, 29.3, 27.2, 24.6, 23.5, 18.5

CH: 1253, 77.8, 55.5, 47.8, 41.7
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C-6: Madinic acid

1. -
2. m.p. : 261~265°C
3. TLC: R =0.5(CHCI3: EtOAc 15:1)

4. 1R = (cm™) (chart 26)
3334.0, 2948.1, 2577.7, 1721.0, 1458.6, 1389.6, 1034.2.

5.MS (m/z ; El 70 eV) (chart 27)
472 (M*,0.76) 426 (3.28) 248 (100) 233 (7.60)

223 (10.63) 203(66.25) 189 (18.85)  175(8.33)
133 (31.25) 119 (1458)  105(22.19)  95(13.02)

69 (33.75) 55.0 (46.67)

6. 'H-NMR (in Pyridine-d;s, 200MHz) ppm (chart 28)
5.41 (1H, H-12)
4.29 (1H, 9.1, H-2)
3.26 (1H, J=10.6, H-3)
2.58 (1H, J=11.1, H-18)

1.38, 1.22,1.13, 1.07, 0.95, 0.91, 0.85 (3H each, s, 7xCH,)
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65.7 (C-2)
46.2 (C-17)
39.7(C-8)
33.7(C-29)
29.0 (C-23)
23.3(C-16)

16.9 (C-25)

CH3:

CH2:

482 (C-5)
45.9 (C-19)
39.5(C-4)
33.0(C-7)
27.8(C-15)
23.2(C-30)

16.2 (C-24)

7. BC-NMR (in Pyridine-ds5, 50MHz) ppm (chart 29)

179.8 (C-28) 144.3(C-13) 1251(C-12)

475(C9)

42.2(C-18)
38.3(C-10)
32.7(C-22)
25.6 (C-27)

20.9 (C-6)

33.9,29.2, 25.8, 23.5, 22.0, 17.2, 16.4

CH: 1253, 78.9, 65.9,48.4, 47.6,42.4

33

78.8(C-3)
475(C-1)
42.1(C-14)
38.1(C-21)
30.5(C-20)
23.4(C-11)

17.9 (C-26)

8. DEPT (1t /4, 21t /4, 31t /4,in Pyridine-ds, 50MHz) ppm (chart 30)

46.1, 42.6, 37.2, 33.2, 32.9, 27.9, 24.6, 23.4, 18.2



C-7 : Alpnhitolic acid

1. -
2. m.p. : 281~285°C
3. TLC: Rf=0.46 (CHCl3: CH;COCH; 2.3:1)

4. 1R p& (cm™) (chart 31)
3434.0, 2953.6, 2598.2, 1696.5, 1459.6, 1058.1, 887.0

5.MS (m/z ; ElI 70 eV) (chart 32)
472 (M*, 6.58) 454 (6.74) 426 (17.43) 248 (38.82)

235 (16.61) 219(16.69)  205(50.33) 203 (36.51)
189 (69.41) 175 (39.8) 135(30.92) 121 (63.49)
107 (67.76) 105 (59.54) 95 (73.36) 81 (86.84)

55.0 (100)
6. "H-NMR (in Pyridine-ds, 200MHz) ppm (chart 33)

4.89 (1H, H-29)

4.75 (1H, H-29)

3.46 (1H, m, J=11.4, H-2)
2.62 (1H, J=12.1, H-3)
1.76 (3H, s, H-30)

1.37, 1.21, 1.00, 0.90, 0.85 (3H each, s, 5xCHy)



7. BC-NMR (in Pyridine-ds;, 50MHz) ppm (chart 34)
1785 (C-28) 150.8(C-20) 109.5(C-29) 83.2(C-3)

68.4(C-2) 561(C17) 555(C-5)  50.5(C9)
49.2(C-19) 476(C-18) 424(C-14)  40.7(C-8)
394(C4) 382(C1)  381(C13) 37.1(C-10)
343(C-7) 324(C22) 307(C-21) 29.7(C-16)
295(C-23) 287(C15) 255(C-12) 20.8(C-11)
189(C-30) 183(C6)  17.2(C-25) 16.9(C-26)

159(C-24) 144(C-27)
8. DEPT (1t /4, 21t /4, 31t /4,in Pyridine-ds, 50MHz) ppm (chart 35)

CHs: 28.9,19.2,17.3,17.2, 16.1, 14.6, 14.0

CH,: 109.7,47.8, 37.3, 345, 32.6, 30.9, 29.9, 27.2, 21.0, 18.5

CH: 834,686,557, 50.7,49.4, 475, 38.3
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C-8: 3-Epimadlinic acid
1. -
2. m.p. : 275~280°C
3. TLC: Rf=0.5(CHCI3: CH3COCH; 23:1)
4. 1R p= (cm™) (chart 36)
3411.2, 2932.7, 1697.9, 1458.6, 1381.5, 1041.9, 941.6.

5.MS (m/z ; El 70 eV) (chart 37)
472 (M*,1.71) 426 (2.71) 248 (100) 233 (10.03)

223 (7.82) 203(79.14) 189 (14.44)  175(8.56)
133 (36.36) 119 (26.20)  105(25.13)  95(22.33)
69 (47.06) 55.0 (57.22)

6. 'H-NMR (in Pyridine-d;, 200MHz) ppm (chart 38)
5.42 (1H, t, =3.3, H-12)
4.26 (1H, J=2.6, H-2)
3.73 (1H, d, 2.3, H-3)
2.31 (1H, d, J=4.2, H-18)

1.59, 1.38, 1.22, 1.07, 1.03, 0.94, 0.86 (3H each, s, 7xCH,)
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65.6 (C-2)
47.1(C-19)
40.1(C-8)
29.8(C-29)
27.0(C-23)
23.6 (C-11)

16.3 (C-26)

139.5 ( C-13)

54.1(C-5)
42.3(C-14)
38.3(C-4)
29.5(C-7)
26.6 (C-15)
21.8(C-16)

16.1 ( C-25)

7. BC-NMR (in Pyridine-ds5, 50MHz) ppm (chart 39)

180.2 ( C-28) 127.5( C-12)

483 (C9)
419 (C-1)
38.2(C-10)
28.9 (C-22)
25.9 (C-27)

18.1(C-24)

CHjs: 29.7,27.2,24.3,21.9, 16.9, 16.5, 16.3

78.9(C-3)

47.8 (C-17)
41.7 (C-18)
33.0(C-21)
28.8(C-20)
24.1(C-30)

16.8 (C-6)

8. DEPT (Tt /4, 21t /4, 311 /4,in Pyridine-ds, SOMHZ) ppm (chart 40)

CH,: 425, 38.2, 33.2, 30.0, 29.2, 28.9, 26.8, 26.1, 23.8

CH: 127.7,79.0,65.8,54.3,48.5,42.1
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C-9: Augustic acid

1. -
2. m.p. : 245~250°C
3. TLC: Ry=0.5(CHCI3: EtOACc 2:3)

4. 1R p= (cm™) (chart 41)
3411.2, 2932.7, 1697.9, 1458.6, 1389.2, 1049.6, 818.1.

5.MS (m/z ; El 70 eV) (chart 42)
472 (M*, 0.77) 426 (1.73) 248 (100) 233 (6.30)

223 (6.09) 203(55.41) 189 (11.69) 147 (10.17)
133 (42.42)  119(27.71)  105(26.41)  95(21.43)

69 (60.17) 55.0 (95.67)
6. 'H-NMR (in Pyridine-ds, 200MHz) ppm (chart 43)

5.42 (1H, J=1.6, H-12)
4.06 (1H, m, J=4.6, H-2)
3.36 (1H, d, J=5.8, H-3)
2.58 (1H, d, J=4, H-18)

1.17,1.04, 1.01, 0.98, 0.95, 0.94, 0.91 (3H each, s, 7xCH,)
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7. BC-NMR (in Pyridine-ds5, 50MHz) ppm (chart 44)
179.7(C-28) 144.4(C-13) 121.9(C-12) 83.3(C-3)

68.1(C-2) 530(C-5) 47.7(C9) 47.3(C-1)
462(C-17) 459(C-19) 421(C-14) 417 C4
415(C-18) 395(C-8) 394(C-10) 33.7(C-21)
330(C-29) 327(C-7) 327(C22) 305(C-20)
289(C-23) 27.8(C-15) 257(C-27) 24.4(C-30)
234(C-16) 233(C-11) 184(C6) 172 C-26

16.9(C-24) 16.4(C-25)
8. DEPT (1t /4, 211 /4, 311 /4,in Pyridine-ds, 50MHz) ppm (chart 45)

CHjs: 29.7,259,211,17.4,17.2,16.7,16.5
CH,: 46.1, 37.1, 33.9, 32.9, 30.8, 27.9, 23.6, 23.5, 18.6

CH: 122.2,835, 68.3,55.6,47.9,41.7
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C-10: a-sitosterol-3-0O-a-D-glucoside

1. -
2. m.p. : 296~300°C
3. TLC: R = 0.5 (CHCl;: MeOH 7:1)

4. 1R p= (cm™) (chart 46)
3125.6, 2932.7, 2855.5, 1466.4, 1265.7, 1034.2, 802.6.
5.MS(m/z  ; FAB) (chart 47)
599 (M* + Na), 397, 395
6. 'H-NMR (in Pyridine-d;s, 200MHz) ppm (chart 48)
5.36 (br, s, H-6)
5.05 (2H, d, H-1')
456, 4.34, 4.31, 4.29, 4.28 (5H, m, glu-H)
4.08 (1H, m, H-3)
1.08 (3H, s, H-19)
1.02 (3H, d, H-21)
0.95, 0.91 (6H, d, H-26, 27)

0.69 (3H, s, H-18)
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1440 (C-5)
79.6(C-3 )
60.4(C-6 )
50.9 (C-24)
434 (C-1)

39.8(C-8)

33.2(C-23)
26.6 (C-11)

22.4(C-21)

CH3:

CH2:

125.6 (C-6)
772(C5 )
59.7 (C-14)
495 ( C-13)
42.3(C-10)
37.6(C-2)

32.8(C-22)
24.7 (C-26)

15.3( C-18)

24.9, 23.5

7. BC-NMR (in CDCl3: CD;0D=3: 1, 50MHz) ppm (chart 49)

1048 (C-1' ) 827(C-3)

73.8(C-4')
53.9 (C-17)
459 (C-12)
40.9 (C-20)
35.5(C-16)
31.8(C-15)
23.2(C-19)

15.3( C-29)

23.4,22.9, 22.6, 22.4, 15.5, 15.5

65.3(C-2 )
534 C-9
45.9 (C-4)
403 (C-7)
355 (C-25)
279 C-28

22.8(C-27)

8. DEPT (1t /4, 21t /4, 31t /4,in Pyridine-ds, 50MHz) ppm (chart 50)

65.5, 43.6, 42.4,41.1, 37.7, 35.7, 32.9, 32.0, 28.1, 26.8,

CH: 125.8, 104.9, 82.9, 80.4, 79.8, 77.4, 74.0, 60.6, 59.9, 54.0,

49.7, 39.9, 33.4, 29.8
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MTS

(TC-M)
(TC-H), (TC-O), (TC-E), (TC-B),
(TC-W) MTS
NUGC
4-1 MTS
Cell Line
NUGC HONE-1
TC-methanol 84 102
TC-H 103 99
TC-C 84 96
TC-E 40 94
TC-B 44 99
TC-W 103 96

cell
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C-1: Lupeol

3:1 213~215 n-hexane, CHCl;

TLC Ry 0.54 vanillin/

IR (chatl) P (cm%) 3326.3(br)cm™ OH
2048.1cm? CH, 1458.6cm*  CH,

1381.5 cm® CHs 10419 cm? C-O
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MS (chart 2) M™ (m/2) 426

CSOH 50O

HoC
+
3 20 /
m/z 218

CHo+

HO
HO

m/z 426
m/z 207

'H-NMR (chart 3) o 0.76, 0.79, 0.83, 0.95, 0.97, 1.03, 1.68

(s) . & 4.57 (1H, d), 4.68 (1H, d),
H-29 : 5320(1H,m) C-3 -OH
;& 2.37 (1H, ddd) H-19
BC-NMR (chart 4 & 150.7, 109.1 C-20,
C-29 . 5 78.8 B -OH



5-1 C-1 L upeol %1
No. of C a.of C-1 &. of literature data
1 38.5 38.1
2 27.2 275
3 78.8 79.0
4 38.6 38.9
5 55.1 55.3
6 18.1 18.4
7 34.0 34.3
8 40.6 40.9
9 50.2 50.5
10 36.9 37.2
11 20.7 21.0
12 24.9 25.2
13 37.8 38.1
14 42.6 42.9
15 27.2 275
16 35.4 35.6
17 42.8 43.0
18 47.8 48.4
19 48.1 48.0
20 150.8 151.0
21 29.6 29.9
22 39.7 40.0
23 27.8 28.0
24 15.2 154
25 15.9 16.1
26 15.7 16.0
27 14.3 14.6
28 17.8 18.0
29 109.1 109.3
30 19.1 19.3

lup-20 (29)-ene-3a-ol

(10-16)
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C-2 : mixture of stigmasterol and 3 -sitosterol

Stigmasterol B -sitosterol
C-2 -
161~165°C n-hexane, CHCl; TLC
8:1 R¢ 0.56
105°C Liebermann-Buichard

IR (chart6) ™ (cm™) 3318.6 (br.) cm™
2940.4cm® CH, 1458.6 cm*

1381.5cm* CHs

MS  (chat7?)M'(m/z) 414,412

Ca9H500, CogHagO
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'H-NMR (chart 8) & 5.35 (1H, d) H-6

5 5.09~5.32 H-22, H-23 5 3.50 (1H, m)
C-3 -OH 5 0.75~2.30 (m)
BC-NMR (chart 9) & 1405, 121.5 C-5,
C-6 5 1381 129.0 C-22 C23

0 716 -OH C-3
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5-2 C-2 Phytosterol ‘23

No. of C a. of C-2 &. of literature data
1 37.0 37.2
2 314 31.6
3 71.6 71.8
4 42.0 42.3
5 140.5 140.8
6 121.5 121.7
7 33.7 33.9
8 31.7 31.8
9 51.0 50.1
10 36.3 36.5
11 20.8 21.0
12 39.4 39.7
13 40.3 40.5
14 56.5 56.7
15 24.1 24.2
16 28.7 28.3
17 55.8 56.0
18 11.8 11.8
19 19.1 19.3
20 35.9 36.1
21 18.5 18.7
22 25.8, 138.1 26.0, 138.4
23 28.0, 129.0 28.2,129.3
24 45.6 45.8
25 28.9 29.1
26 19.6 19.8
27 18.8 19.0
28 22.8 23.0
29 12.0 11.9
(1723 stigmasterol

B -sitosterol
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C-3: Betulin

C-3

218~220 °C CHCl; TLC

8:1 R¢ 0.5 vanillin/

IR (chat1l)  p* (cm™) 3380.3(br.)cm® OH
2940.4cm?® CH, 1458.6cm*  CH,

1373.7cm?  CHs

MS (chart 12) M™ (m/2) 442

CsoH5002
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HoC

/ e
+
m/z 234

CHa+

CH,OH

HO

m/z 442 HO

m/z 207

'H-NMR (chart 13) 0 0.76, 0.82, 0.97, 0.98, 1.02, 1.65 (s)
0 4.58, 4.68 (2H,br. s)
H-29 o 3.80 (1H, d), 3.30 (1H, d) -CH,OH H-28

5 315(1H,dd) C-3  -OH

BC-NMR (chart 14) d 150.2, 109.5
C-20, C-29 > 78.7 -OH C-3 5

603 CHOH C-28
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5-3 C-3 Betulin®?

No. of C &.of C-3 &. of literature data
1 38.5 38.7
2 27.1 27.3
3 78.7 78.9
4 38.6 38.8
5 55.0 55.2
6 18.1 18.2
7 33.9 34.2
8 40.7 40.9
9 50.1 50.4

10 36.9 37.1
11 20.6 20.8
12 24.9 25.2
13 37.1 37.3
14 425 42.7
15 26.8 27.0
16 28.9 27.1
17 475 47.8
18 48.5 48.7
19 475 47.8
20 150.2 150.5
21 29.5 29.7
22 33.7 33.9
23 27.7 28.0
24 15.1 15.3
25 15.9 16.1
26 15.7 16.0
27 145 14.7
28 60.3 60.4
29 109.5 109.7
30 18.8 19.1
(12, 14-16, 18) Betulin

lup-20 (29)-ene-34, 28a-diol
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C-4 : Betulinic acid

C-4 .
283~285°C Pyridine TLC

1 R¢ 0.5 vanillin/

IR (chat16) 7 (cm®) 3210.5(br)cm® OH

2948.1cm*® CH, 17133cm* C=0
1458.6cm*  CH, 1381.5cm? CH;
MS (chart 17) M™ (m/2) 456

C30H 4803

52



/ o
+
m/z 248

CHy+

COOH

HO

m/z 456 HO

m/z 207

'H-NMR (chart 18) 6 0.82, 1.02, 1.04, 1.09, 1.20, 1.89 ()

& 4.75, 4.91 (2H, br. )

H-29 5 349(1H,m) C-3 -OH
BC-NMR (chart19) & 150.9, 109.5 C-20,
C-29 S 77.7 -OH C-3 5 178.6

COOH C-28
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5-4 C-4 Betulinic acid®

No. of C a. of C-4 &. of literature data
1 38.8 39.3
2 28.1 28.3
3 77.7 78.1
4 39.0 395
5 55.4 55.9
6 18.3 18.8
7 34.3 34.8
8 40.6 41.1
9 50.5 50.9

10 37.0 37.5
11 20.7 21.2
12 25.6 26.1
13 38.1 38.6
14 42.4 42.8
15 27.7 31.2
16 29.8 32.9
17 56.2 56.6
18 475 47.8
19 49.3 49.8
20 150.9 151.3
21 30.7 30.2
22 32.4 37.6
23 28.1 28.6
24 15.9 16.3
25 15.9 16.4
26 15.9 16.4
27 14.4 14.9
28 178.6 178.9
29 109.5 109.9
30 19.0 19.4
(14,24-28) Betulinic

acid 3a-hydroxy-20 (29)-lupen-28-oic acid



C-5: Oleanadlic acid

30 29
O
25
spor
27

HO

24 23
C-5

308~310°C Pyridine TLC
1 R¢ 0.45 vanillin/

IR (chat21)  p™(cm®) 3326.3 (br)cm™

2932.7cm? CH, 1713.3cm*

1458.6cm* CH,

MS (chart 22) M™ (m/2) 456

C30H 4803
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H,C

/ o
m/z 248

COOH

i \ CHy+

m/z 456 HO

m/z 207

IH-NMR  (chart 23) & 1.00, 0.90, 0.86, 0.75, 0.68, 0.61,
0.53(9) & 4.97 (1H, m, J=5.2)

H-12 5 289(1H,m) C3  -OH

BC-NMR (chart 24) & 144.4, 125.2 C-13, C-12
> 77.7 -OH C3 5 180.0 COOH

C-28
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55 C-5 Oleanolic acid®

No. of C a. of C-5 &. of literature data
1 38.9 38.9
2 27.8 28.1
3 77.7 78.1
4 39.3 39.4
5 55.4 55.8
6 18.3 18.8
7 33.1 33.2
8 39.5 39.8
9 47.6 48.1

10 38.4 374
11 23.3 23.1
12 125.2 122.6
13 144.4 144.8
14 42.0 42.2
15 28.3 28.3
16 23.4 23.7
17 46.2 46.7
18 46.0 46.5
19 41.7 42.0
20 30.6 31.0
21 36.8 34.2
22 32.8 33.3
23 29.5 28.3
24 16.1 16.5
25 15.2 15.6
26 16.9 17.4
27 25.7 26.2
28 180.0 180.2
29 33.8 33.3
30 24.4 23.8
(28-29) Oleanolic

acid 3a-hydroxy-12-oleanen-28-oic acid
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C-6: Madinic acid

29

OOH
8

C-6 -
261~265°C Pyridine  TLC

1 Ry 0.5 vanillin/

IR (chat26) ™ (cm™) 3334.0(br)cm* OH
2948.1cm® CH, 1721.0cm* C=0

1458.6cm* CH,

MS (chart 27) M* (m/2) 472

CsoH404

58



HoC
COOH

m/z 248

m/z 223

'H-NMR (chart 28) 0 1.38, 1.22, 1.13, 1.07, 0.95, 0.91,

0.85 (9 & 5.38 (1H)

H-12

5 429(1H) C2  -OH

5373(1H) C3  -OH

BC-NMR (chart 29) & 144.3, 125.1 C-13, C-12
> 78.8 -OH C-3 5 65.7 -OH

0 1798 COOH C-28
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5-6 C-6 Madlinic acid®

No. of C a. of C-6 &. of literature data
1 475 48.2
2 65.7 69.0
3 78.8 84.2
4 39.5 39.8
5 48.2 56.3
6 20.9 19.3
7 33.0 33.7
8 39.7 39.9
9 475 48.6

10 38.3 38.7
11 23.4 24.4
12 125.1 122.9
13 144.3 144.9
14 42.1 42.4
15 27.8 28.7
16 23.3 24.2
17 46.2 46.8
18 42.2 42.4
19 459 46.6
20 30.5 30.0
21 38.1 34.7
22 32.7 30.5
23 29.0 29.8
24 16.2 17.3
25 16.9 17.9
26 17.9 18.1
27 25.6 26.6
28 179.8 180.0
29 33.7 33.7
30 23.2 24.1
(30) Maslinic acid

2a,3a-dihydroxy-12-oleanen-28-oic acid
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C-7 : Alpnhitolic acid

OOH
HO,,

HO

C-7 .

281~285°C Pyridine TLC 2.3:

R¢ 0.46 vanillin/

IR (chat3l)  p*(cm") 3434.0(br)cm™ OH
2053.6cm® CH, 1696.5cm? C=0

1459.6cm*  CH,

MS (chart 32) M™ (m/2) 472

CsoH404
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H,C
COOH

m/z 248

m/z 472

m/z 223

'H-NMR (chart 33) & 1.76, 1.37, 1.21, 1.00, 0.90, 0.85 (s)
5 4.75,4.89 (2H, 9)
H-29 5 3.46 (1H) C-2 -OH

5 262(1H) C-3  -OH

BC-NMR (chart34) & 150.8, 109.5 C-20,

C-29 5 83.2 -OH C-3 5 68.4
-OH C-=2 5 1785 COOH C-28

(31) Alphitolic

acid 24, 3a-dihydroxy-20 (29)-lupen-28-oic acid
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C-8: 3-Epimadinic acid

HO ",
Ho™
24
C-8 -
275~280°C Pyridine TLC 2.3 :
R¢ 0.5 vanillin/

| IR (chart 36) Vi (em®) 34112 (bor) cm™  OH
2932.7cm®  CH, 1697.9cm* C=0

1458.6cm* CH,

MS (chart 37) M™ (m/2) 472

CsoH404
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N\

H,C
COOH

m/z 248

HO /s, CHy+

\
m/z 472 HO

m/z 223

'H.NMR  (chat 38) & 159, 1.38, 1.22, 1.07, 1.03, 0.94,
0.86 (9 & 5.42 (1H)
H-12 5 426(1H) C2  -OH

5373(1H) C3  -OH

BC-NMR (chart 39) & 139.5, 127.5 C-13, C-12
5789 -OH C-3 5656  -OH

C-2 0 1802 COOH C-28



5-7 C-8 3-Epimadlinic acid®?

No. of C a. of C-8 &. of literature data
1 41.9 41.7
2 65.6 66.5
3 78.9 78.9
4 38.3 38.5
5 54.1 48.1
6 16.8 18.1
7 29.5 325
8 40.1 39.7
9 48.3 474

10 38.2 38.3
11 23.6 23.4
12 127.5 122.1
13 139.5 143.8
14 42.3 41.9
15 26.6 27.7
16 21.8 23.2
17 47.8 46.8
18 41.7 41.3
19 47.1 46.0
20 28.8 30.7
21 33.0 34.0
22 28.9 325
23 27.0 28.5
24 18.1 21.9
25 16.1 16.4
26 16.3 17.0
27 25.9 26.2
28 180.2 178.1
29 29.8 33.2
30 24.1 23.6
(32) 3-Epimaslinic

acid olean-12-en-24,34-diol-28-oic acid
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C-9: Augustic acid

C-9 -
245~250°C Pyridine TLC

3 R¢ 05 vanillin/

IR (chat4l)  p™(cm™) 3411.2(br)cm* OH
2932.7cm®  CH, 1697.9cm* C=0
1458.6 cm™  CH,
MS (chart 42) M* (m/z) 472

CsoH404
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N\

H,C
COOH

m/z 248

HO /, CHy+

HO "

m/z 223

'H.NMR  (chat 43) & 117, 1.04, 1.01, 0.98, 0.95, 0.94,
091 s & 5.42 (1H)
H-12 5 406 (1H) C2  -OH

5336(1H) C3  -OH

BC-NMR (chart 44) & 144.4, 121.9 C-13, C-12
5 83.3 -OH C-3 5 68.1 -OH

C-2 0 179.7 COOH C-28
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5-8 C-9 Augustic acid®

No. of C a. of C-9 &. of literature data
1 47.3 46.5
2 68.1 67.2
3 83.3 82.2
4 41.7 41.4
5 53.0 54.8
6 18.4 18.1
7 32.7 324
8 39.5 37.7
9 47.7 47.1

10 39.4 37.7
11 23.3 22.7
12 121.9 121.5
13 144.4 143.9
14 42.1 41.4
15 27.8 27.4
16 23.4 23.1
17 46.2 45.8
18 41.5 40.9
19 45.9 45,5
20 30.5 30.4
21 33.7 334
22 32.7 32.2
23 28.9 28.9
24 16.9 16.9
25 16.4 16.3
26 17.2 17.1
27 25.7 25.7
28 179.7 178.5
29 33.0 32.9
30 24.4 23.4
(33) Augustic acid

olean-12-en-24,3a-diol-28-oic acid
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C-10: B -sitosterol-3-0-a&-D-glucoside

OH H
OH
C-10 -
296~300°C Pyridine TLC 7:
R 0.5 105°C
Liebermann-Blchard - -

IR (chart46) % (cm') 31255.6 (br.) cm™ OH
2932.7cm? CH, 1466.4cm* CH,

1034.2cm?* C-O-C

FAB-MS  (chatt 47) M* (m/z2) 599 (M* +Na)

576 Cs5H600s
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'H-NMR (chart 48) & 5.36 (1H, br) H-6
0 5.05(2H,d) glucose H-I 0 4.56, 4.34, 4.31,
4.29, 4.28 (5H, m)  glucose 0 4.08 (1H, m) C-3 -OH

& 0.75~2.30 (m)

BC-NMR (chart 49) & 144.0, 125.6 C-5,
C-6 5 82.7 -OH C-3 5

104.8, 79.6, 77.2, 73.8, 65.3, 60.4  glucose

(39 B -sitosterol

-3-0-a-D-glucoside
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NUGC

HONE-1
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(Torenia concolor Lindley)

1 8 1
1. Triterpene

lupeol (C-1)

betulin (C-3)

betulinic acid (C-4)

oleanalic acid (C-5)

madlinic acid (C-6)

alphitolic acid (C-7)

3-epimadlinic acid (C-8)

augustic acid (C-9)
2. Steroid

B -sitosterol  stigmasterol (C-2)

B -sitosterol -3-0O-a-D-glucoside (C-10)
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Studies on the Chemical Constituents of the

Torenia concolor Lindley

Chih-Wen Ding
Graduate Institute of Pharmaceutical Chemistry
ChinaMedica College

Torenia concolor Lindley is a native Scrophulariaceae plant of
Taiwan. In Folk medicine, it is used to remove blood stasis, reduce
inflammation and clear away heat evil. Our preliminary tests showed that
the ethylacetate extract and n-butanol extract of Torenia concolor Lindley
exhibited cytotoxicity against NUGC cell lines. The bioactive compounds
would be isolated and the chemical structures be elucidated.

The methanolic extract of the whole herb was partitioned and
separated by chromatographic methods. Ten compounds were isolated
and identified. Their structure were determined on the basis of spectral

evidence as well as direct comparison with authentic samples. These

compounds included lupeol (C-1), B -sitosterol and stigmasterol (C-2),
betulin (C-3), betulinic acid (C-4), oleanolic acid (C-5), maslinic acid
(C-6), alphitolic acid (C-7), 3-epimaslinic acid (C-8), augustic acid (C-9)
andp -sitosterol -3-0O-&-D-glucoside (C-10). These compounds were first

isolated from this plant and their structures were determined by

spectroscopic methods.
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Chart 1 : The IR (KBr) spectrum of lupeol (C-1)
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Chart 2 : The Mass (El) spectrum of lupeol (C-1)
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Chart 4 : The ®*C-NMR (CDCl3) spectrum of lupeol (C-1)
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Chart 5: The DEPT (1t /4, 21t /4, 31t /4) spectrum of lupeol (C-1)
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Chart 7 : The Mass (El) spectrum of Phytosterol (C-2)
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Chart 9 : The ®*C-NMR (CDCl3) spectrum of Phytosterol (C-2)
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Chart 10 : The DEPT (1t /4, 21t /4, 311 /4) spectrum of Phytosterol (C-2)
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Chart 11 : The IR (KBr) spectrum of betulin (C-3)
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Chart 12 : The Mass (EI) spectrum of betulin (C-3)
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Chart 14 : The ®C-NMR (CDCls) spectrum of betulin (C-3)
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Chart 15: The DEPT (1t /4, 21t /4, 31t /4) spectrum of betulin (C-3)
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Chart 11 : The IR (KBr) spectrum of betulinic acid (C-4)
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Chart 12 : The Mass (EI) spectrum of betulinic acid (C-4)
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Chart 18 : The 'H-NMR (Pyridine-ds) spectrum of betulinic acid (C-4)
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Chart 19 : The *C-NMR (Pyridine-d;) spectrum of betulinic acid (C-4)
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Chart 21 : The IR (KBr) spectrum of oleanolic acid (C-5)
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Chart 22 : The Mass (EI) spectrum of oleanolic acid (C-5)
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Chart 23 : The 'H-NMR (CDCl; : CD;0D=3: 1) spectrum of oleanolic

acid (C-5)
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Chart 24 : The *C-NMR (Pyridine-d;) spectrum of oleanolic acid (C-5)
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Chart 25 : The DEPT (1t /4, 21t /4, 311 /4) Spectrum of oleanolic acid
(C-5)

30 29

25 SSOOH

HO
24 23

94




=7 TA e
. e
- LA e
Sarpls gun 15D
= Wiror wwkacrty (U850
Apeituge 500
bl Dwtecter. D6 MEr
Bearmspder, M3
- Srva [
w
e
"]
'n L]
I.r 13
r
[ 33 -
s B
T = T
k 4
h 1034, 7
- o
p a 19808
& 1| =
]
14
1z
1w 1458 B
*3
’ R
. 30
2 1THD BEaT
3 T : . . s 2
0 et s L) 2500 20m 1w fren i
W-tm.l_'[l_._'!(cuhl:u
Chart 26 : The IR (KBr) spectrum of madlinic acid (C-6)
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Chart 27 : The Mass (El) spectrum of madinic acid (C-6)
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Chart 29 : The *C-NMR (Pyridine-d;) spectrum of madlinic acid (C-6)
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Chart 25 : The DEPT (1t /4, 21t /4, 31t /4) spectrum of madlinic acid
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Chart 31 : The IR (KBr) spectrum of alphitolic acid (C-7)
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Chart 32 : The Mass (El) spectrum of alphitolic acid (C-7)
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Chart 34 : The ®*C-NMR (Pyrldl ne-ds) spectrum of alphitolic acid ( C-7)
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Chart 35: The DEPT (1t /4, 21t /4, 31t /4) spectrum of alphitolic acid
(C-7)
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Chart 36 : The IR (KBr) spectrum of 3-epimaslinic acid (C-8)
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Chart 37 : The Mass (El) spectrum of 3-epimadlinic acid (C-8)
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Chart 38 : The 'H-NMR (Pyridine-ds) spectrum of 3-epimaslinic acid
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Chart 39 : The *C-NMR (Pyridine-d;) spectrum of 3-epimaslinic acid
(C-8)
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Chart 41 : The IR (KBr) spectrum of augustic acid (C-9)
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Chart 42 : The Mass (EI) spectrum of augustic acid (C-9)
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Chart 44 : The *C-NMR (Pyridine-d;) spectrum of augustic acid (C-9)
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Chart 45 : The DEPT (1t /4, 21t /4, 31t /4) spectrum of augustic acid

(C-9)
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Chart 46 ThelR (KBr) spectrum of (3 -sitosterol-3-O-&-D-glucoside
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Chart 47 The Mass (FAB) spectrum of 3 -sitosterol-3-0O-a-D-glucoside
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Chart 48 The'H-NMR (Pyridine-ds) spectrum of [ -sitosterol-3-O-

a-D-glucoside
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Chart 49 The®C-NMR (CDCl; CDzOD=3 1) spectrum ofp - sitosterol
-3-0-&-D-glucoside
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Chart 50 The DEPT (1t /4, 21 /4, 311 /4) Spectrum of 3 -sitosterol-3-O-
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