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Fresh leaves (3 kg) were air-dried for 2 week®afrtemperature (27°C). The dried leaves (1
kg) were powdered and macerated sequentially iafexdichloromethane and methanol. Each of the
different extractions was performed at room temjpeeaa total of three times (3 x 5 L), 24 h each
time. All extracts after filtration were evaporatadvacuo using a rotary evaporator to give 10 g
(0.33% wiw of fresh leaves), 15 g (0.50% w/w ofsfrdeaves) and 12 g (0.40% w/w of fresh leaves)
of hexane, dichloromethane and methanol extraespectively.

The hexane extract (10 g) was fractionated oni@aggel column, eluting with hexane-CHCI
(1:0-0:1 v/v), to yield five major fractions (KA1-KA5)ractions KAl (yellow oil, 0.50 g), KA2
(yellow oil, 0.4 g) and KA3 (white solid, 0.2 g) veeseparately rechromatographed over a silica gel
column, eluting with hexane-GBI, (8:2 v/v), hexane-CkLl, (9:1 v/v) and hexane-GEl, (5:5 v/v),
to afford (1) (10 mg, 3.3 x 1% w/w), (2) (15 mg, 5.0 x 1% w/w) and(3) (10 mg, 3.3 x 10%
wiw), respectively.

The dichloromethane (DCM) extract (15 g) was subjgdo silica gel CC, eluting with
hexane-EtOAc-MeOH (1:0:0—~ 0:0:1 v/v/v), to give 10 major fractions (KB1 to BKO).
Rechromatography of fraction KB2 (yellow oil, 0.y @ver silica gel using hexane-CHGB:2 v/v)
afforded (4) (4 mg, 1.7 x 10% w/w). Rechromatography of fraction KB3 (yellowl,d.0 g) over
silica gel eluting with hexane-CH£(1:0 —5:5 v/v) yielded three sub-fractions (KB3-1-KB3-83)
(15 mg, 5.0 x 18% w/w) and(6) (10 mg, 3.3 x 10% w/w) were isolated by silica gel CC of sub-
fractions KB3-2 (0.2 g) and KB3-3 (0.5 g) using aeg-CHC} (8:2 v/v) and (7:3 v/v), respectively.
Fraction KB4 (green solid, 1.2 g) was subjectedilioa gel CC eluting with hexane-CHQ[7:3 v/v)
yielded(7) (20 mg, 6.7 x 18% wiw).

The methanol extract (12 g) was subjected to sjalaCC using hexane-EtOAc-MeOH (1:0:0
— 0:0:1 viviv) to give five major fractions (KC1-KES-raction KC2 (green solid, 2.2 g) was further
fractionated over a silica gel column to give stdefions (KC2-1-KC2-5). Repeated silica gel CC of
KC2-2 (0.1 g) yielded8) (4 mg, 1.3 x 10% w/w). Fractionation of KC3 (green solid, 2.5 @fpeded
three sub-fractions (KC3-1-KC3-3). Sub-fraction KZ80.3 g) afforded9) (5 mg, 1.7 x 10% w/w)
after silica gel CC using GI-EtOAc (7:3 v/v).

Trans-esterification of 4) and {): (4) (2 mg)and(7) (8 mg) were separately refluxed with 2
mL 14% boron trifluoride-methanol reagent for 3aies on an oil bath (80°C). After cooling below
room temperature, the suspension was transferredaamlL test tube and extracted with 4 mL of
reagent grade hexane. The organic layer, whichagted the methyl esters, was analyzed by capillary
GC and GC-MS. The identity of the methyl estersenmnfirmed comparison of retention indice and
mass spectra with those of authentic substances.



1-Heptacosand(l): white powder; m@B1-82C; EIMS m/z (rel. int. %): 396 M" (1), 392 (3), 218 (6),
153 (8), 139 (12), 125 (28), 111 (51), 97 (923 (95), 57 (100), 43 (86)R vmax (KBr cm™): 3296,
2918, 2849, 1463, 1062, 718 NMR (500 MHz, CDC)): 6, 3.64 (2H, tJ = 6.3 Hz, H-1), 1.57 (2H,
m, H-2), 1.25 (45H, br s, H-3-26), 0.88 (3H,Jt= 6.6 Hz, H-27);*C NMR (125 MHz, CDG)): dc
63.1 (C-1), 32.9 (C-2), 31.9 (C-3), 29.4-29.7 (Q4); 25.8 (C-25), 22.7 (C-26), 14.1 (C-27).
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Tetracosanoic aciR): white powder; mg8-79C; EIMS m/z (rel. int. %): 368 M" (11), 340 (22),
222 (32), 129 (31), 100 (65), 81 (100), 57 (53),(88); IR vmax (KBr cm™): 3415, 2918, 2849, 1709,
1463, 720;'H NMR (400 MHz, CDC)): 6, 2.35 (2H, t,J = 7.5 Hz, H-2), 1.63 (2H, m, H-3), 1.25
(40H, br s, H-4-23), 0.88 (3H, d,= 6.7 Hz, H-24)**C NMR (100 MHz, CDGJ): 6c 179.0 (C-1), 34.1
(C-2), 32.1 (C-3), 29.3-29.9 (C-4-21), 24.9 (C-229,9 (C-23), 14.3 (C-24).
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Stigmasterol (stigmasta-5,B)¢dien-3-ol) (3): white crystalline solid; mal69-17EC; EIMS m/z
(rel. int. %): 412 M" (58), 394 (5), 369 (9), 351 (17), 329 (10), 30B)(274 (17), 273 (16), 255 (50)
145 (48), 138 (13), 105 (54), 55 (L0GR vmax(KBr cm™): 3437, 2938, 2868, 1639, 1465, 1382, 1051,
959, 800;'H NMR (400 MHz, CDC)): d, 5.35 (1H, m, H-6), 5.15 (1H, dd,= 15.2, 8.6 Hz, H-22),
5.02 (1H, ddJ = 15.2, 8.6 Hz, H-23), 3.52 (1H, m, H-3), 2.31 (IR H-4b), 2.23 (1H, m, H-4a), 2.06
(1H, m, H-20), 2.00 (1H, m, H-12b), 1.96 (1H, m,7H}, 1.86 (1H, m, H-1b), 1.84 (1H, m, H-2b),
1.72 (1H, m, H-16b), 1.56 (2H, m, H-15b, H-28bK4L(1H, m, H-25), 1.53 (1H, m, H-24), 1.52 (1H,
m, H-2a), 1.50 (3H, m, H-7a, H-11a, H-11b), 1.4A(in, H-8), 1.29 (1H, m, H-16a), 1.22 (1H, m, H-
28a), 1.18 (1H, m, H-12a), 1.15 (1H, m, H-17), 1(0B8, m, H-1a), 1.04 (2H, m, H-14, H-15a, 3H, s,
H-21), 1.01 (3H, s, H-19), 0.93 (1H, m, H-9), 0@&H, d,J = 5.8 Hz, H-26), 0.83 (3H, br s, H-29),
0.81 (3H, br s, H-27), 0.70 (3H, s, H-18Jc NMR (100 MHz, CDCJ): dc 141.1 (C-5), 138.7 (C-22),
129.6 (C-23), 122.1 (C-6), 72.2 (C-3), 57.2 (C-1%H,3 (C-17), 51.6 (C-24), 50.5 (C-9), 42.7 (C-4),
42.6 (C-13), 41.0 (C-20), 40.0 (C-12), 37.6 (C3Y,6 (C-10), 32.3 (C-8, C-25), 32.0 (C-2, C-7),728.
(C-16), 25.8 (C-28), 24.7 (C-15), 21.5 (C-11, CL£126), 19.4 (C-19), 19.2 (C-27), 12.4 (C-29), 12.3
(C-18).
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A mixture of fatty acid esters gkamyrin: f-amyrin 3-docosanoate (olean-12-ghiebcosanoate)i-
amyrin 3-tetracosanoate (olean-12-¢ght@tracosanoate)p-amyrin 3-eicosanoate (olean-12-ef+3
eicosanoate) angamyrin 3-tricosanoate (olean-12-ef-3ricosanoatg(4): white powder; mfR02-
204°C; EIMS nvz (rel. int. %): 425 (2), 409 (6), 368 (35), 218 010207 (6), 203 (23), 189 (10), 57
(21); IR vimax (KBr cmi™): 2917, 2849, 1737, 1473, 1384, 1174, 7H9NMR (400 MHz, CDC)): dy
5.18 (1H, m, H-12), 4.50 (1H, §,= 8.0 Hz, H-3), 2.29 (2H, m, GBOO), 2.28 (1H, m, H-18), 1.96
(1H, m, H-16b), 1.90 (1H, m, H-11b), 1.87 (2H, m1Bb, H-19b), 1.84 (1H, m, H-22b), 1.79 (1H, m,
H-2b), 1.69 (1H, m, H-9), 1.66 (1H, m, H-1b), 1.@H, m, H-11a), 1.58 (3H, m, H-6b), 1.55 (1H, m,
H-22a), 1.53 (1H, m, H-7b), 1.50 (1H, m, H-19a}5L(1H, m, H-16a), 1.39 (2H, m, H-6a, H-21b),
1.33 (1H, m, H-7a), 1.25 (43H, m, H-15a, H-21a, §zH n = 18, 20, 21, 22), 1.21 (1H, m, H-2a),
1.13 (3H, s, H-27), 1.02 (1H, m, H-1a), 0.97 (3H{s26), 0.96 (3H, s, H-25), 0.89 (1H, m, H-5),8.8
(6H, s, H-23, H-24), 0.87 (9H, s, H-29, H-30, {&H,),;, n = 18, 20, 21, 22), 0.83 (3H, s, H-28¢
NMR (125 MHz, CDC)): 6c 173.7 (CO), 145.2 (C-13), 121.7 (C-12), 80.6 (C5%).3 (C-5), 47.6 (C-
9), 47.2 (C-18), 46.8 (C-19), 41.7 (C-14), 39.88):38.2 (C-1), 37.8 (C-4), 37.1 (C-22), 37.0 (Q510
34.7 (C-21), 33.3 (C-29), 32.6 (C-7), 32.5 (C-11),9 ((GH,COO), 31.1 (C-20), 29.6-29.1 ((GH4, n

= 18, 20, 21, 22), 28.4 (C-15), 28.0 (C-23), 262928), 26.1 (C-16), 26.0 (C-27), 23.7 (C-30), 23.6
(C-2), 23.5 (C-11), 18.3 (C-6), 16.8 (C-24, C-28),6 (C-25), 14.1 (B5(CH,)n1, n = 18, 20, 21, 22).
Capillary GC and GC-MS analyses of the productsafs-esterification of(4) indicated that4) was

a mixture of predominately-amyrin 3-docosanoate angtamyrin 3-tetracosanoate, with lesser
proportions off-amyrin 3-eicosanoate afeamyrin 3-tricosanoate.
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S8.1°C NMR spectrum of the mixture gfamyrin 3-docosanoatg;amyrin 3-tetracosanoate,

S-amyrin 3-eicosanoate ageamyrin 3-tricosanoatét) in CDCl; (125 MHz)

Table 1.GC analysis ofrans-esterified products d#)

Peak No RT (min) % Compound
1 35.09 16.82 Methyl eicosanoate
2 38.24 38.12 Methyl docosanoate
3 39.67 18.05 Methyl tricosanoate
4 41.13 27.00 Methyl tetracosanoate




Taraxerone (1&methyl-27-norolean-14-eng3one)(5): white crystalline solid; m@39-240C; EIMS
m'z (rel. int. %): 424 M (41), 409 (29), 300 (92), 285 (71), 204 (100), 188), 133 (70), 69 (61)R
vmax (KBr cm™): 2938, 2863, 1709, 1450, 1376, 1150, 995, 8#@YMR (400 MHz, CDC)): 6, 5.56
(1H, dd,J = 8.2, 3.2 Hz, H-15), 2.58 (1H, m, H-2b), 2.33 (Idd,J = 15.9, 6.4, 3.3 Hz, H-2a), 2.08
(1H, m, H-19b), 1.92 (1H, m, H-16b), 1.87 (1H, mib), 1.68 (1H, m, H-11b), 1.66 (1H, m, H-1a),
1.64 (1H, m, H-7b), 1.62 (1H, m, H-16a), 1.60 (Ih, H-6b), 1.57 (1H, m, H-7a), 1.54 (1H, m, H-
11a), 1.52 (1H, m, H-18), 1.50 (1H, m, H-6a), 1(BA, m, H-19a), 1.34 (1H, m, H-12b), 1.32 (1H, m,
H-22b), 1.30 (1H, m, H-22a), 1.27 (2H, m, H-21)14(3H, s, H-27), 1.09 (3H, s, H-23), 1.08 (3H, s,
H-25), 1.07 (3H, s, H-24), 1.04 (1H, m, H-12a),11(@QH, m, H-9), 0.96 (3H, s, H-29), 0.92 (3H, s, H-
28), 0.91 (3H, s, H-30), 0.86 (1H, m, H-5), 0.881(3, H-26);"*C NMR (100 MHz, CDG)): dc 217.9
(C-3), 157.9 (C-14), 117.6 (C-15), 56.2 (C-5), 48C218), 49.1 (C-9), 47.9 (C-4), 41.0 (C-19), 39.3
(C-8), 38.7 (C-1), 37.9 (C-13), 38.1 (C-10, C-13},1 (C-16), 36.2 (C-12), 35.5 (C-7), 34.5 (C-2),
33.9 (C-21), 33.7 (C-29), 33.5 (C-22), 30.3 (C-2628), 29.2 (C-20), 26.5 (C-23), 26.0 (C-27), 21.9
(C-24), 21.7 (C-30), 20.4 (C-6), 17.8 (C-11), 18225).
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Taraxerol (13-methyl-27-norolean-14-eng3ol) (6): white crystalline solid; m@76-278C; EIMS
m/z (rel. int. %): 426 M (16), 411 (12), 302 (46), 287 (44), 204 (100), 188), 69 (52) IR vmax(KBr
cm'): 3484, 2934, 2856, 1640, 1474, 1376, 1037, 996; 81 NMR (400 MHz, CDCJ): dy 5.53 (1H,
dd,J = 8.2, 3.4 Hz, H-15), 3.20 (1H, m, H-3), 2.03 (1hl,H-19b), 1.93 (1H, m, H-16b), 1.67 (2H, m,
H-2b, H-7b), 1.64 (2H, m, H-2a, H-16a), 1.63 (2H,HAlb, H-11b), 1.62 (1H, m, H-6b), 1.53 (1H, m,
H-6a), 1.49 (1H, m, H-11a), 1.46 (1H, m, H-18),5.(4H, m, H-7a), 1.38 (1H, m, H-22b), 1.36 (1H,
m, H-19a), 1.33 (1H, m, H-12b), 1.25 (2H, m, H-21)10 (3H, s, H-27), 1.02 (1H, m, H-12a), 1.00
(1H, m, H-22a), 0.99 (2H, m, H-1a, H-9), 0.97 (31H-23), 0.95 (3H, s, H-29), 0.92 (3H, s, H-24),
0.91 (6H, s, H-26, H-30), 0.88 (1H, m, H-5), 0.&M( s, H-28), 0.80 (3H, s, H-25)°C NMR (100
MHz, CDCL): oc 158.3 (C-14), 117.1 (C-15), 79.3 (C-3), 55.7 (C49).5 (C-18), 48.9 (C-9), 41.5 (C-
19), 39.2 (C-8), 39.0 (C-4), 38.2 (C-1), 37.91@-C-13, C-17), 36.9 (C-16), 36.0 (C-12), 35.3 (C-
7), 33.9 (C-21), 33.5 (C-29), 33.3 (C-22), 30.128); 30.0 (C-28), 29.0 (C-20), 28.2 (C-23), 27.3 (C
2), 26.1 (C-27), 21.5 (C-30), 19.0 (C-6), 17.7 (D;15.7 (C-25), 15.6 (C-24).
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A mixture of taraxerol 3-docosanoate ¢®ethyl-27-norolean-14-eng3ddocosanoate) and taraxerol
3-tetracosanoate (&3nethyl-27-norolean-14-ens3etracosanoate)7): white powder; mp176-
177C; FABMS mvz (rel. int. %): 778 [M+1] (1), 750 [M+1] (3), 423 (3), 409 (36), 271 (17), 203
(22), 69 (96), 55 (L00EIMS nvz (rel. int. %): 425 (1), 409 (9), 393 (5), 369 (284 (10), 269 (15),
218 (19), 204 (100)189 (19), 57 (3R vmax(KBr cm™): 2917, 2852, 1734, 1472, 1376, 1175, 1001,
716;'H NMR (400 MHz, CDC)): 6y 5.53 (1H, dd,J = 8.2, 3.1 Hz, H-15), 4.47 (1H, ddi= 10.4, 5.6
Hz, H-3), 2.29 (2H, t) = 7.4 Hz, CHCOO), 2.03 (1H, m, H-19b), 1.92 (1H, m, H-16b),6L(@H, m,
H-2b, H-7b), 1.64 (2H, m, H-2a, H-16a), 1.63 (2H,HAlb, H-11b), 1.61 (1H, m, H-6b), 1.56 (1H, m,
H-6a), 1.50 (1H, m, H-11a), 1.46 (1H, m, H-18),5L(4H, m, H-7a), 1.39 (1H, m, H-12b), 1.36 (1H,
m, H-22b), 1.29 (1H, m, H-19a), 1.26 (38H, m, H-BZH,),.;,, n = 20, 22), 1.10 (3H, s, H-27), 1.03
(2H, m, H-12a, H-22a), 1.00 (2H, m, H-1a, H-9), D.®H, s, H-23, H-29), 0.91 (6H, s, H-24,
CHs(CHy)n.1, n = 20, 22), 0.88 (6H, s, H-26, H-30), 0.87 (hi{,H-5), 0.86 (3H, s, H-28), 0.82 (3H, s,
H-25): *C NMR (100 MHz, CDGJ): dc 174.0 (CO), 158.4 (C-14), 117.3 (C-15), 81.0 (C58.0 (C-
5), 49.6 (C-18), 49.2 (C-9), 41.6 (C-19), 39.4 (¢-38.3 (C-8), 38.1 (C-1, C-17), 38.0 (C-13), 37.8
(C-10), 37.1 (C-16), 35.5 (C-12), 35.2 (C-7), 34Ct21), 33.7 (C-29), 33.5 (C-22), 32.3HLCOO),
30.3 (C-26), 30.2 (C-28), 30.1-29.7 ((gkh, n = 20, 22), 29.6 (C-2), 29.2 (C-20), 28.4 (C;2%).3
(C-27), 21.7 (C-30), 19.1 (C-6), 17.9 (C-11), 1{@025), 15.9 (C-24), 14.5_{(CH,),.1, n = 20, 22).
Capillary GC and GC-MS analysis of the productdrahs-esterification of(7) indicated it was a
mixture of taraxerol 3-docosanoate and taraxetefiZcosanoate.

SieD 5.0 4.5 4.0 3.5 3.0 2.5 0.e:8) ppm

S13.'"H NMR spectrum of the mixture of taraxerol 3-doausste and taraxerol 3-
tetracosanoatg’) in CDCl; (400 MHz)
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S14.13C NMR spectrum of the mixture of taraxerol 3-docusste and taraxerol 3-
tetracosanoatg’) in CDCl (100 MHz)

Table 2. GC analysis ofrans-esterified products df7)

Peak No RT (min) % Compound
1 37.99 33.01 Methyl docosanoate
2 40.90 66.99 Methyl tetracosanoate
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4-Acetyl-2, 7-dihydroxy-1, 4, 8-triphenyloctanefdione(8): white powder; m@71-172C; EIMS
Mz (rel. int. %): 444 M (2), 252 (44), 224 (39), 105 (100), 77 (2B vmax (KBr cmi'): 3445, 2919,
2846, 1720, 1625, 1382, 1105 NMR (500 MHz, CDC)): 6 7.72 (2H, dJ = 7.3 Hz, H-2",H-6"),
7.53 (1H, tJ = 7.5 Hz, H-4"), 7.44 (2H, t) = 7.9 Hz, H-3", H-5"), 7.26 (5H, m, H-2’, H-3'H-4’,
H-5 and H-6’), 7.16 (3H, m, H-2"", H-4"" and H-8), 7.09 (2H, d,J = 6.5 Hz, H-3"", H-5""), 6.76
(1H, d,J = 7.5 Hz, OH-2), 5.96 (1H, d,= 8.9 Hz, OH-7), 4.76 (1H, m, H-2), 4.35 (1H, m,7H-3.93
(1H, dd,J = 11.3, 4.8 Hz, H-6b), 3.81 (1H, ddl= 11.3, 4.2 Hz, H-6a), 3.22 (1H, dii= 14.0, 5.8 Hz,
H-1b), 3.05 (1H, ddJ = 14.0, 8.5 Hz, H-1a), 2.76 (2H, m, H-8a, H-8b)R(3H, s, H-2""); °C
NMR (125 MHz, CDCJ): é¢c 170.8 (C-5), 170.2 (C-1""), 167.1 (C-3), 136.C{1""), 136.6 (C-1’),
133.6 (C-1”), 131.9 (C-4"), 129.3 (C-3,C-5") 129.1 (C-2", C-6""), 128.8 (C-3", C-5’), 128.7
(C-2, C-6), 128.6 (C-3”, C-5"), 127.2 (C-4""),127.0 (C-2", C-6"), 126.8 (C-4’), 64.6 (C-6), TB
(C-2),49.4 (C-7), 38.4 (C-1), 37.4 (C-8), 29.74%;20.8 (C-2"").

7.6 7.4 742 ppm

T T T T

39 ppm 32 ppm
T T T T T T T T T T T T T T T T
75 70 6.5 6.0 5+ 5 5.0 4.5 4.0 B 3.0 205 2.0 1.5 1.0 0.5 ppm
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S15.'"H NMR spectrum of 4-acetyl-2,7-dihydroxy-1,4,8-tianyloctane-3,5-diong) in CDCl,
(500 MHz)
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S16.%%C NMR spectrum of 4-acetyl-2,7-dihydroxy-1,4,8-trgnyloctane-3,5-diong) in CDCl,
(125 MHz)
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S17.HMBC spectrum oft-acetyl-2,7-dihydroxy-1,4,8-triphenyloctane-3, %1k (8) in CDCl
(500 MHz, CDC})
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S18.*H-'H COSY spectrunof 4-acetyl-2,7-dihydroxy-1,4,8-triphenyloctane-3, 5t (8) in
CDCl; (500 MHz, CDC})
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Stigmasterol 39-p-D-glucopyranoside [stigmast-5,B)(dien-3:O-4-D-glucopyranoside](9): white
powder; mp288-290C; FABMS nvz (rel. int. %): 575 [M+1] (5), 411 (10), 397 (67), 383 (18), 255
(13), 161 (32), 136 (42), 55 (100R vmax (KBr cm™): 3413, 2934, 2868, 1634, 1463, 1368, 1167,
1071, 1024, 621*H NMR (400 MHz, GD:sN): 6y 5.35 (1H, m, H-6), 5.20 (1H, dd,= 15.1, 8.6 Hz,
H-22), 5.06 (2H, m, H-23, H-1"), 4.59 (1H, 3~ 11.8 Hz, H-6’b), 4.44 (1H, dd,= 11.8, 5.4 Hz, H-
6'a), 4.33 (2H, m, H-3’, H-4’), 4.10 (1H, m, H-24,01 (1H, m, H-5), 3.98 (1H, m, H-3), 2.75 (1H, d
J=13.9 Hz, H-4b), 2.50 (1H, m, H-4a), 2.13 (1H,HRA2b), 2.03 (1H, m, H-20), 1.97 (1H, m, H-12b),
1.87 (1H, m, H-7b), 1.83 (1H, m, H-16b), 1.73 (IH, H-2a), 1.71 (1H, m, H-1b), 1.57 (1H, m, H-
24), 1.54 (2H, m, H-7a, H-25), 1.53 (1H, m, H-15b}%2 (2H, m, H-11a, H-11b), 1.37 (1H, m, H-8),
1.26 (1H, m, H-16a), 1.10 (1H, m, H-12a), 1.08 (1i{,H-17), 1.03 (1H, m, H-1a), 1.01 (1H, m, H-
15a), 0.97 (3H, s, H-19), 0.95 (2H, m, H-28), 0(8H, br s, H-21), 0.91 (1H, m, H-14), 0.89 (1H, br
s, H-9), 0.87 (3H, dJ = 6.6 Hz, H-26), 0.85 (3H, br s, H-29), 0.83 (3M,s, H-27), 0.66 (3H, s, H-
18); **C NMR (100 MHz, GDsN): ¢ 141.1 (C-5), 139.0 (C-22), 129.6 (C-23), 122.16)C102.8 (C-
1’), 78.8 (C-3’), 78.7 (C-5"), 78.3 (C-3), 75.5 @}, 71.9 (C-4’), 63.0 (C-6’), 57.0 (C-14), 56.4C
17), 51.6 (C-24), 50.5 (C-9), 42.6 (C-13), 41.02@; 40.1 (C-12), 39.5 (C-4), 37.7 (C-1), 37.1 (C-
10), 32.4 (C-7), 32.2 (C-8, C-25), 30.4 (C-2), &2@C-16), 25.9 (C-28), 24.7 (C-15), 21.7 (C-21),321
(C-11, C-26), 19.6 (C-19), 19.4 (C-27), 12.7 (C;29.3 (C-18).

TR G TR R R il iinaiiaiia: i

5.2 ppm 4.6 4.5 ppm
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D 4.5 4.0 3D 3l 7o) 2.0 1:5 140 05 ppm
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2l 32
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L1017
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S19.'"H NMR spectrum of stigmastertD-glucopyranosidé9) in CDCk (400 MHz)
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$20.2%C NMR spectrum of stigmaster®iD-glucopyranosid¢9) in CDCl (100 MHz)
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Micro-dilution antibacterial assay: Two mL cultures of two Gram-positive bacteria, ndme
Bacillus subtilis (ATCC6633) and Staphylococcus aureus (ATCC12600), and three Gram-negative
bacteria, namelyEscherichia coli (ATCC25922) Klebsiella pneumoniae (ATCC13883) and
Salmonella typhimurium (ATCC14028) were prepared and placed in an inculaternight at 37°C.
The overnight-cultures were diluted with steriletrient broth (Merck) (50QuL bacteria / 50 mL
broth) to yield density of bacterial cells betwekdi-10° cell/mL. The investigated samplere re-
suspended to a concentration of 4 mg/mL with ethengield a final concentration of 1 mg/mL in the
assay for the first well. For each of the five lesiet used, 10QL of the tested samples were two-fold
serially diluted with 10QuL sterile distilled water in a sterile 96-well micplate. A similar two-fold
serial dilution of gentamicin sulfate (1 mg/mL) wased as a positive control against each bacterium.
One hundrediL of each bacterial culture were added to each wfethe tested samples, gentamicin
sulfate (positive control), ethanol, water and therient broth (negative controls). The plates were
covered and incubated overnight at 37°C. To indidaacterial growth, 5@L of 0.2 mg/mL p-
iodonitrotetrazolium violet (INT, Sigma) was addedeach well and the plates incubated at 37°C for
30 min. Bacterial growth in the wells was indicateg a red colour, whereas clear wells indicated
inhibition by the tested substances. This assayre@eated three times.

Acetylcholinesterase enzyme inhibitory activity: Hydrolysis of acetylthiocholine was
monitored by the formation of yellow 5-thio-2-nibenzoate anion resulting from the reaction of
thiocholine with dithiobisnitrobenzoate ion. Aceéhjbcholine iodide (ATCI), acetylcholinesterase
(AChE) from electric eels (type VI-S lypophilisedvader), 5,5-dithiobis-2-nitrobenzoic acid (DTNB)
and galanthamineere obtained from Sigma-Aldrich. The following fers were used; buffer A: 50
mM Tris-HCI, pH 8; buffer B: 50 mM Tris-HCI, pH 8oataining 0.1% bovine serum albumin (BSA);
buffer C: 50 mM Tris-HCI, pH 8, containing 0.1 M ®hand 0.02 M MgCGL6H,0. The assay was
performed using an Opsys MR 96-well microplate ezad5 pL of 15 mM ATCI in water, 125 pL of
3 mM DTNB in buffer C, 50 uL of buffer B and 25 |of a serially diluted (two-fold) solution of the
crude extracts and the isolated compounds (finateetration of 100 pg/mL) were added in the 96-
well plates. The absorbance was measured everyt#beg times) at 405 nm (background). Then, 25
pL of 0.2 U/mL solution of enzyme was added. Theoabance was again measured every 45 s (eight
times). Serially diluted galanthamine (25 pL) wasedi as a positive control (5 pg/mL) and 10%
methanol in buffer A (25 pL) was used as a blémkgative control). The rate of reaction was
calculated. Any increase in absorbance due to gmntaneous hydrolysis of the substrate was
corrected by subtracting the ratio of reaction befadding the enzyme from the rate after adding the
enzyme. Percentage inhibition was calculated bypeasing the reaction rates of the sample to the
blank (10% methanol in buffer A). The 4Cvalues were calculated by plotting a concentratio
response curve (100, 50 &25 pg/mL).
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