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Three eudesmanoic acids (1~ 3} and two eudesmanoic acid glucosides (4~ 5} were isolated lrom th ’
n—BuOH extract of the title plaat.

Compound 1 was isolated as colorless crystals. EI and FABMS showed its molecular ion peak atm / z
266, corresponding to the molecular formula C,;H,,0,. The 'H and >C NMR spectra of compound 1
showed some similarities with those of compound 6 . previously isolated from this species (Li er af, 1996).
Comparing the "*C NMR spectra between 1 and 6 showed that, in the ’C NMR spectrum of 1, the C-10
and C—8 signals were shifted downfield. while C—7 was upheld shifted. which suggested the presence of an-
other OH group at C-9. By the coupling pattern of H-9 of 1 (Table 1), the 9-OH group was assigned to be
p-orientation, which was in agreement with the demonsiration model.

Compound 2 has the same molecular weight as that of 1 (m /" z 266). Combined with the results of ele-
mental analysis, the molecular formula of 2 could be proposed as C;H;,0,. The lowfield shift of C-2 and
C—4 of 2 (Table 2), when comparing its *C NMR data with those of 1 and 6, diagnostically indicated the
presence of a 3-OH (Table 2). Since H-3 only showed a small coupling with H-4 (5.0Hz2) and other two
small ones with H-2 (5.0, 5.0Hz). the 3-OH could be deduced to be an z—configuration.

The "H and C NMR spectra of 3 were partially similar to those of ilicic acid (Herz, 1966). However, a
lowfield broadened triplet appeared at & 4.56()J=3.3Hz) in the 'H NMR. spectrum of 3, corresponding to
the "*C resonance at 3 67.82(CH) {Table 2). The chemical shifts of C-1 and C-3 of 3 were remarkable in a
lowfield (Table 2), thus the presence of a 2-OH was clear. The small couplings of H-2 (with H-1 and H-3)
disclosed that the OH group should be a f—orientation.

FABMS of 4 gave the [M+H['peak at m / z 413, and a base peak due to the lossing of a glucose
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molecule at m / z 233. The 'H and "C NMR spectra of 4 also showed the presence of a —D-glucose (Ta-
bles 1, 2). Acid hydrolysis of 4 gave the glucose and an aglycone 4a, which has an identical Rf value, and the
same 'H and *C NMR data, with those of a known compound 6 (Li ef a!, 1996). Inspection of the *C
NMR spectra of 4 and 6 indicated that C-1 of 4 was apparently lowfield shifted, while C-2 and C- 10 were
both highfield shifted (Table 2) when comparing with those of 6, thus requiring the f-D-glucese to be con-
nected to the C-1wf the aglycone 6.

Table | 'H NMR data of compounds |~ 5 {400 MHz, C;D,N)

H 1 2 3 4 5
1 3.89dd 3.734dd 2.19dd 3.64 dd 1.26m
(11.6,4.3) (11.54.3) {13.2,3.6 {11.5,4.00
1y - - 2.59 brd(13.5) - 1.50m
2 248 m 249m 4.56 brt(3.3) 2.25dde 1.74 mm
(10.8,4.0,3.5)
2 2.08 ddd 243m - 204 m 142m
(11.6,11.6,4.00
3 1.69 m .A22ddd 1.494d 1.52m 1.56 mm
{5.0.5.1,5.0 (13.9.3.6) .
¥ 1.69 m - 1.96 brd (14.0) 1.52m 1.56 m
4 248m 2.93 brdq(7.0,5.0) - 238 m 294m
5 - - 1.85m - -
6 5.48 brs 5.68 brs 2.75 brd(12.4) 5.47 brs 5.45 brs
& - - 1.72m - -
7 386m 3IMm 298 t(12.53.4) 3.60m 3.58m
8 2.50m 255m 1.72m 2.06m 250m
8 2.00 ddd 1.69 m 1.84m 1.56m 1.56m
(11.6,11.6,11.6)
9 421 dd 1.56 m 1.32ddd 1.50m 388dd
(120,3.2) {12.6,12.6,4.3) {12.2.3.00
9 - 233m 1.54m 1.94m -
12 - - - - -
13 5.69 brs 573 brs 5.72s 5.63 brs 5.58 brs
1¥ 6.52 brs 6.56 brs{1.2) 6.52d{1.1) 6.50d(1.4) 6.44 d(1.6)
14 1.52s 1475 1.545 1.245 1365
15 1.22 d(7.6) 1.50 d{5.9) 1.7195 1.10 (7.6} 1.15 d(7.6)
1 - - - 4.89 4(7.7) 4974(7.7M
2 4.0018.4) 4.05 «8.5)
3 195 m 398 m
47 427m 427m
57 424m 4.25m
671 4,54 4d(11.7.2.4) 4,50 4d(11.8,2.7)
62 4.39dd(11.7,5.2) 4.36dd(11.7,5.0)

FABMS and EIMS spectra disclosed that compound 5 owned the same molecular ion peak with that
of 4at m/z 412. Its 'H and "’C NMR spectra disclosed the presence of a f—D—glucose in the molecule
(Tables 1, 2). Scrutiny of the ’C NMR data of §, coupled with comparisons with those of 4 and a known
compound pterodontric acid 7 (Li et af, 1996), demonstrated that the lowfield C—1 was absent while a
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lowfield C-9 appeared in compound 5 at & 87.79(CH). Meanwhile, the C—$ signal was lowfield shifted (ca
5.45 ppm, Table 2), as well as the C—10 resonance of 5 changed to 840.23(C) from §35.22(C} in the case of
7. The remaining skeletal carbon signals of 5 were neatly identical with those of 7 (Li et af, 1956), indicating

that the sugar was connected at C—9, Furthermore, H-9 showed a large coupling (12.0 Hz) and a small one
{3.0Hz) with H-8, thus eliminating the possibility of a H-98 which would be a triplet with small coupling.

1 R;=Ry=OH, R=H
2 R,=R,=OH, Ry=H
4R,=0-8 -D-Glc,

R2=R3=H
5 R,=R,=H, R,=0-8 -D-Glc
& R,;=OH, R,=R,=H
7 R;=R,=RH

Table 2 “C NMR data of compounds 1~7 (100.6 MHz, C,DN}

C 1 2 3 4 5 6 7

1 79.36 77.20 50.23 8592 38.42 79.37 4276
2 26.45 36.69 67.82 23.02 17.52 27.00 18.46
3 30.34 69.86 47.82 3026 3385 30.76 34.08
4 8.4 46.60 70.86 39.01 37.91 38.40 39.04
3 147.38 147.43 55.56 147.80 147.47 148.09 148.67
6 125.53 127.97 27.36 126.18 123.53 125.99 124.91
7 37.70 39.44 41.39 39.01 38.43 39.14 39.62
8 jo.34 2715 27.63 26,77 33.03 2733 27.58
9 81.36 38.76 4592 38.23 87.79 38.65 42.59
10 44.27 40.50 34.75 40.06 40.23 40.94 35.22
11 146.77 147.08 148.39 147.51 146.75 147.84 148.02
12 169.58 169.76 170.04 169.66 169.53 170.05 169.87
13 123.11 12294 121.52 112,72 122.62 12234 125.86
14 14.99 21.59 20.84 2205 21.17 21.21 28.02
13 24.02 16.88 25.63 2337 23.79 23.40 23.91
1 - - - 102.37 106.54 - -
2¥ 73.29 75.88
kM 78.32 78.11
47 72.06 7194
5 78.78 78.72
6" 63.13 63,72

15,98—-Dihydroxy—5,11(13)—dien—endesman—13—oic acid {1): C,.H,;;0,. colourless prisms, mp 210~
211T (MeOH). FAB-MS (positive) (m / z): 267 [M+HT'(12), 249{42), 231(100), 155(48}.

15,3a—Dihydroxy—5,11(13)-dien—eudesman—13—oic acid (2 C;H,,0, colourless gum (MeOH}.
EI-MS (m / z): 266[M]'(8), 248(45), 230{74), 202(100).
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2fi—Hydroxy—ilicic acid (3): CH,0,, needles, mp 198~ 199 (MeOH). FAB-MS (positive)
(m 7 2y 269[M-+HT(5). 251(23), 233(100), 223(14), 161(21).

Pterodontoside A {15-Hydroxy—pterodontic acid—1-0—f—D—glucopyranoside) (4 C,,H,,0;. needles.
mp 248 ~2497T (dec.) (MeOH). FAB-MS (positive) (m / z): 413[M+HT(7), 251(14), 233{100). 215(12).

Ptercdontoside B (9f—Hydroxy—pterodontic acid—9—0—f-D—glecopyraneside) (5): C,; H,,0,, pow-
ders. mp 255~ 256T (dec.) (MecOH}). FAB-MS (positive} (m 7/ z): 413(M+HT(9), 251(25), 233(68),
205(100), 149(33), 123(43).
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