41
3
3
(- % wt / wt
30.5 0.50
102.3 170
1511 251
42
421 771
1 5% !
01  (0.0017
% wt by wt) 146-148°c R 0.45 (20% )
(KBr) (10, 4) (cm)
3422(br), 2946(s), 2865(s), 1642(w), 1462(m), 1382(m), 1062(m), 968(w), 838(w), 799(w)
(CDCL3 ( 11) chemical shift
(5,ppm)  0.56-2.31( ), 3.50(2H,m), 5.10(2H,m), 5.35(2H,d)
-3 (COCLY ( 12 5)

chemical.shift (O, ppm)  11.8-56.8, 71.8, 121.7, 129.2, 138.3, 140.7



25

(13 (M9 414(71)
(mass fragmentation) miz (% relative intensity)  412(56), 400
(31), 396(24), 394(8), 383(14), 381(13), 351(11), 329(23), 303(29), 300(27), 273(25), 21
(37), 255(63), 231(23), 213(47)

(14 6) ( DB, 290°c,
, 50 cm3/sec); retention
time  20.12, 20.99, 23.96
Campesterol, Stigmasterol ~ j3-sitosterol retention time 1977, 20.91
24.15
4.2.2 2
2 30%
12 (0.02%wtbywt) R 030 (5%
) , , (oo
-106.9° (CHCL3,c=10), uv (CHCL3 X nax242sh (log 8 3.46 )
(KBr) (15 7) (cr ]
3600-3400(br), 2973(s), 2941( ), 2890(s), 1680(s), 1629(m), 1438(m), 1367(m), 863(m)
(CDCLY (16, 8)

chemical shift (6.ppm) 0.76(3H, ), 0.85(3H,d), 1.25(3H, ), 1.41-1,75(8H, ), 2.12-
2.48(6H,m), 6.26(1 H.s). 6.83(1H, ), 7.18(1H, ), 7.33(1H, )

-13 (CDCL3 ( 17, 9)
chemical shift (0.ppm)  15.9(q), 17.4(t), 181(t). 18.2(q), 20.5(q), 27.2(), 27.4(t), 35.7
(t), 36.2(d), 37.5(s), 38.6(t), 38.7(s), 46.6(d), 110.9(d), 125.5(s), 138.3(d), 140.1(d), 141.5
(), 142.7(d), 172.5(s)

(19 M 31605
(mass fragmentation) miz (% relative intensity)  283(5), 224
(18), 203(17), 137(32), 125(100), 105(21), 96(55), 95(48), 81(38)
423 73
3 30%
20%

04  (0007%wtbywt) R 038 (20%



%

) , [a]ID-75.4° (CHCLj
0=1.0), uv (CHCL3 Ana242sh (log 8 4.07)
(KBr) (20, 0) (cm')
3500-3100(br), 2933( ),1715( ),1683( ),1634( ),1454( ),1245( )
(CDCLy (24, 11)

chemical shift (O, ppm) ~ 1.05(3H,d), 1.25(1H,m), 1.32(3H, ), 154(1H,m), 1.56(1H,d),
L67(LH,m), L75(1Hm), L.79(1H,m), 1.95(1H,m), 1.96(1H,m), 2.10(1H,m), 2.21(1H,m),
2.25(1H,m), 2.35(1H, ), 240(1 H.m), 2.54(1H,ddd), 4.33(1H,d), 4.51(1H,d), 6.26(1H,d),
6.89(1H,d), 7.23(1H, ), 7.34(1H,d), 7.46(2H,dd), 7.54(1H,dd), 8.00(2H,d)
-13 (CDCL3 ( 22, 12)

chemical shift (5, ppm)  17.0(q), 17.8(t), 19.1(t). 20.1(qy), 27.2(), 28. (t), 32.4(t),
36.0(t), 36.3(d), 37.3(s), 42.2(s), 47.4(d), 67.7(t), 110.9(d), 125.1( ), 128.4(d),128.4(d),
129.4(d), 129.4(d), 130.3(s), 132.9(d), 138.4(d), 140.5(c), 140.9(s), 142.8(d), 166.8(s),
172.2(s)

(24 ( 436(3)

(mass fragmentation) IZ (% relative intensity)  341(8), 314

(13), 219(13), 125(18), 105(100)

424 74

4 40%
30%
02  (0.003%wthywt) R  0.36(30%
) , [CH]0D -24.3°
(CHCL3c=L.0), uv (CHCL3 Ana244sh (log 8 3.59)

(KBr) (25, 13) (cm)

3400(br), 2945(s), 2925(s), 1707(m), 1643(m), 1456(m), 1383(m), 1054(m), 990(w),
947(w), 886(w)
(CDCL3 ( 26, 14)
chemical shift (5,ppm) 0.80(1H, ), 0.85(1H, ), 0.89(2H,dd), 1.14(1H, ), 1417
(3H, ), L77(LH, ), 1.87(3H,ddd), 2.21(3H,ddd), 2.42(3H,ddd), 3.54(1H.dd), 4.86(1 H,q),
5.02(2H,d), 5.52(1 H,}), 6.30(2H,dd)



-3

(), 135.6(0, 141.4(d)
(2
(mass fragmentation)
(21), 207(20), 189(21), 150(%9)

21

cocy) (27 15
chemical shift (0.ppm) ~ 11.9(q), 15.5(q)), 17.8(q), 18.4(t), 21.5(q)), 23.4(0, 27.6(0,
33.2(5), 33.4(q), 39.2(5), 39.7(0, 41.6(0, 53.5(d), 60.1(d), 78.1( ), 80.2(d), 110.5(0, 1328

(M4 306(4)
miz (% relative intensity) ~ 288(49), 270

43
431 1
) 146-148°c (
10) (cm) 4
4 1
(cm’)
3500-3200 0-H R-OH
2946-2865 CH CH2 CH3
1642 c=C
1462 C-H CH2, CH3
1382 C-H CH3
1062 C-0 0-H () ROH
968 CH R,CH=CH R2
799 CH R, RC=CHR3
(CDCIR ( 11 0.56-2.31 ppm
, (-CH3 -CH2 -CH) 350
ppm (-CH-OH) 5.10 ppm
' 2 (-CH=CH-) 535 ppm 3

(-CH=C)



f-3 (CDClg) ( 12 5)

chemical shift (5,ppm) 11.8-56.8 ppm -CH3, -CH2, -CH
1217, 129.2, 138.3, 140.7 ppm 71.8 ppm

chemical shift -13
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5 chemical shift (ppm) -13 (3-sitosterol,
Stigmasterol 1

chemical shift (ppm)

(3-sitosterol Stigmasterol 1
1 37.1 37.4 37.2
2 31.8 31.7 31.6
3 71.9 71.8 71.8
4 42.4 42.4 42.2
5 140.9 140.0 140.7
6 121.8 121.7 121.7
7 32.0 31.9 31.8
8 32.0 31.9 33.0
9 50.3 50.3 50.1
10 36.6 36.6 36.5
11 21.1 21.1 21.0
12 39.9 39.8 39.7
13 42.4 42.4 42.2
14 56.8 57.0 56.8
15 24.3 24 .4 24.3
16 28.2 28.9 28.2, 28.9
17 56.2 56.0 56.0
18 11.9 12.2 11.9, 12.2
19 194 194 19.3
20 36.2 40.5 36.1,40.4
21 19.1 21.1 19.0, 21.2
22 34.0 138.4 33.9, 138.3
23 29.3 129.4 29.1, 129.2
24 50.3 51.3 51.2
25 26.2 31.9 26.0,31.8
26 18.8 19.0 18.9, 19.0
27 19.8 21.1 19.8, 21.2
.28 23.1 25.4 23.0, 25.3
29 11.9 12.0 11.9, 12.0

chemical shift Campersterol [3-sitosterol



(

(3-sitosterol, Stigmasterol
(mass fragmentation)
394,383, 329, 303, 273, 255

(3-sitosterol, Stigmasterol

-13

retention time
Campesteral, Stigmasterol

6 Retention time

Campesterol
Stigmasterol
(3-sitosterol

Campesterol, Stigmasterol

30

(V) 414, 412, 400

Campesterol
miz (% relative intensity) 396,

213
1 3
Campesterol , ,
' 1
4 (14
1 20.12, 21.00 23.96
(3-sitosteral 6
1
retention time ()
1
19.77 20.12
2091 21.00
24.15 23.96
3
1 3
(3-sitosterol 5



R=Et, (3Stosterol ~ Mw=414
R=Me, Campesterol ~ MW=400

Stigmasterol ~ MW=412

1
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2 ( 15)
(cm) 7
! 2
(cm)
3600-3400 0-H R-OH
2973, 2941,2868 C-H CH2, CH3
1680 c=0 CH3COOR
1629 c=c
(CDClg) (16, 8) 0.76, 0.85,
1.25 ppm 3 (-CH3 6.26, 7.18, 7.33 ppm
6.83 ppm
-13 (CDCl) (17, 9)
chemical shift (5,ppm)  142.7, 1415, 140.1, 138.3, 125.5, 110.9 ppm
172.5 ppm - sp3
46.6, 38.7, 38.6, 37.5, 36.2, 35.7, 274, 205, 182, 18.1, 174, 15.9
ppm
2 CAHA 3 (mfz) 316
CIHA 3 2 DBE=7 1 (DBE=3), 1
.2 1
2 (-)-harawickiic acid [37,38]
2 (-)-hardwickiic acid 6
chemcal shift -13 2

(-)-hardwickiic acid 8 9



8
hardwickiic acid

O OO0 ~J O U MM W NN -

| G Y T G T G TG T O T G i G T Y .
S o b s R BRKE S

chemical shift (ppm)

2

140173 )
2.16-250( )
6.85(5)

2.16-250( )
140-073( )
140-073( )

140-0.73( )
140-073( )
2.16-250( )

chemical  shift (opm)
(-)-hardwickiic acid

2

141-1.75( )

2.12-2.48( )
6.83(5)

212248 )
141-175( )
141-175( )

141-175( )
141-175( )
212248 )

6.26

—_—

33



9
hardwickiic acid

O OO N O U1 &~ W DD -

DD |
S o b sSsEH5RrRBEBERE S

chemical shift (ppm) -13

2

chemical  shift (ppm)
(-)-harawickiic acid

35.8(0

18.2(0

140.3(d)

141.5(s)

37.6(s)

38.7(0

21.3(

36.3(d

2
35.7(0
18.1(0

140.1(d)
141.5(s)
37.5(9)
38.6(0
2140
36.2(d)
38.7(s)
46.6(d)

20.5(q)
18.2(9)

34



35
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7 3 ( 20)
(cm 10
10 3
(cm’)
3500-3100 0-H R-OH
2933 C-H CH2,< 3
1715,1683 ¢=0 CH3COOR
1634 c=c
1245 C-0
(CDCIy (24, 11) -13
(COCR) (22, 12) 3 2
20 3 chemical shift 67.7 ppm 2 182 ppm
2 doublet  4.33, 451 ppm 2H-20
3 CZHD 5 (1) 436
CZH3D5 3 DBE=12 1 (DBE-3), 1
, 2, 1 1 (DBE=h)
3 2 3
20 3 (-)-20-
benzyloxyhardwickiic acid [5]  chemical shift -13
3 un 12

3 !



1 chemicd it (o)

bereylosherchiiodic aod

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

3

chemical
(-)20-benzyloxyhardwickiic acid
1.72(m), 1.95(m)
2.20(m), 2.35(m)

6.92(dd)(J=2.45,4.58)

1.24(m),
2.53(ddd)(3=3.05,3.05,12.82)
1.53(m), 1.65(m)

1.78(m)

1.58(d)(3=12.51)
1.93(m), 2.08(m)

2.25(m), 2.40(m)

6.28(d)(J=1.53)
7.35(d)(J=1.53)
7.24(s)

1.02(d)(3=6.71)

1.32(s)

4.30(d)(J=11.9), 4.50(d)(J=11.9)

8.01(d)(y=1.22)
7.45(dd)(y=7.63,7.63)
7.55(dd)(J=7.63,7.63)
7.45(dd)(J=7.63,7.63)

8.01 (d)(*=1.22)

shift (ppm)
3
1.75(m), 1.96(m)
2.21(m), 2.35(m)

6.89(dd)U=2.46,4.59)

1.25(m),
2.54(ddd)(y=3.06,3.06,12.81)
1.54(m), 1.67(m)

1.79(m)

1.56(d)(J=12.54)
1.95(m), 2.10(m)

2.25(m), 2.40(m)

6.26(d)(J=1.55)
7.34(d)(d=1.55)
7.23(s)

1.05(d)(v/=6.73)

1.32(s)

4.33(d)(3=11.7), 4.51(d)(3=11.7)

8.00(d)(J=1.22)
7.46(dd)(d=7.64,7.64)
7.54(dd)(J=7.64,7.64)
7.46(dd)(J=7.64,7.64)

8.00(d)(J=1.22)
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it (ppn) B
3

chemica
(-)20-benzyloxyhardwickiic acid
19.2(t)
28.1 (1)
140.5(d)
(

shift (ppm)
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4.3.4 ? 4

4 ( ,25)
(cm'D. 13
13 ' 4
(cm')
3400 0-H R-OH
2945,2925 C-H CH2,CH3
1054 C-0 R-OH
(cDCl) (2, -14) v 040,
085, 0.89, 1.14 ppm (-CH3 486, 5.02, 552
6.30 ppm 4 354 ppm
13 (cocl) (21, 15)

chemical shift (8,ppm)  80.2, 781 ppm
1356, 1328, 1414, 110.5 ppm
80.2, 601 535 ppm

quaternary 132.8, 78.1,39.2, 33.2 ppm
DEPT-90 (  28) 80.2, 60.1, 53.5 ppm
14141 1356 pprrut sp2
DEPT-135 (  2§) 416, 397, 276, 334, 184 ppm
334, 215, 178, 155 11.9
1328,78.1,39.2 334 quaternary
4 CIHI 2 { 1) 306
CIH302 4 DBE=4 2, 2
4
|abdane diterpene (2 (29
4 2 Nidorellol [39,40]  chemical shift

13 4 “ 5



14

S o1 B W D

10

12
13
14
15
16
7
18
19
20

chemical shift (ppm)

41

(-)-Nidorellol

chemical  shift (ppm)

(-)Nidorellol
1.3-1.6(m)
1.3-1,6(m)

3-1.6(m)

1.86(ddd)(J=2.2,12.1,135),
3.52(dd)(0=45,13)

2.40(ddd)(J=7.6,12.1,16.3),
2.22(ddd)(J=7.6,12.1,16.3)
5.55(1)(J=12)
6.34(dd)(J=14,17)
5.06(dl)(J=14), 4.89(d)(J=15)
L.77(d)(J=14)
1.14(s)
0.80(s)
0.84(s), 0.88(s)

4
1.4-1.7(m)
1.4-17(m)
1.4-17(m)

1.87(ddd)(3=2.1,12.2,136),
3.54(dd)(3=4.5,13)

2.42(ddd)(J=7.4,12.3,16.2),
2.21(ddd)(J=7.4,12.3,16.2)
5.52(t)(J=12)
6.30(dld)(J=14,16)
5.02(dl)(J=14), 4.86(d)(J=15)
1.77(d)(9=14)
1.14(s)
0.80(s)
0.85(s), 0.89(s)
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Nidorellol

OW 0 4 O Ul B W N -
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chemical shift (ppm)

4

Nidorellol
39.9()
18.5(t)
41.7(0
33.2(9)

22.6(0
135.7(0
132.8(s)
141.3(d)
11040

-13

chemical ~ shift (ppm)
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4
16
16 ?
2 (1
100 /
| I
1 51.49 52.38 51.94
2 31.92 39.00 38.46
3 48.31 47.75 48.03
4 39.74 40.21 39.98
Positive control: Allopurinol (100 Jig/ml) %Inhibition = 76.27%
16 100 /
1 51.94% 3
48.03% 4 39.98% 2 38.46%
45 ICD) Allopurinol
4 Allopurinol ICD (Inhibition
concentration  50%)
17 IC50  Allopurinol

positive control 18
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(,g/mi)

50
100
200
300
500
1000
50
100
200
300
500
1000
50
100
200
300
500
1000
50
100
200
300
500
1000

44.24
51.49
66.25
69.47
5.28
82.46
29.40
31.92
50.87
59.23
67.84
7301
43.30
48.31
53.92
61.52
68.14
481
36.72
44.67
59.38
67.05
74.58
971

I
43.30
52.38
67.38
68.96
76.04
83.43
29.03
39.00
51.21
58.78
67.13
12:46
44.21
47.75
B5.72
62.10
67.89
74.12
39.85
45.23
58.62
66."19
76.24
7891

43.17
51.94
66.82
69.22
75.66
82.95
29.22
38.46
51.04
59.01
67.49
12.74
43.76
48.03
54.82
61.81
68.02
1447
38.29
44.95
59.00
66.62
1541
7931



100
200
300
500
1000

(Lig)

76.80
89.56
93.48
98.12
99.59

17

18

15.74
90.35
93.64
97.83
99.08

Allopurinol

16.27
69.96
93.56
97.98
99.34

4%



% Inhibition

100

200

300

400 500 600

Concentration of samples (pm)

700

800

47

900 1000

Allopurinol



ICD
19 19
Allopurinol
1
2
3
4
19 Allopurinol
Allopurinol 70 (ig/ml

50%

Allopurinol 19

Allopurinol

| 50(Ligim
70
9
190
140
15

IC3 70 /
50%
ICDI0 /
2 CPD140, 155 190
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