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Constituents from the Root and Stem of Aristolochia elegans
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Four new tetralones, aristelegone-A (1), aristelegone-B (2), aristelegone-C (3), and aristelegone-D (4);
one new isoquinoline, pericampylinone-A (5); four new biphenyl ethers, aristogin-A (6), aristogin-B (7),
aristogin-D (8), and aristogin-E (9); three new lignans, aristelegin-A (10), aristelegin-B (11), and
aristelegin-C (12); and a new dimer, aristolin (13), have been isolated from the root and stem of Aristolochia
elegans. The structures were established on the basis of 1D and 2D NMR and mass spectral data. This
is the first report of isoquinolones and biphenyl ethers from this plant which may be representative units
for the formation of bisbenzylisoquinoline alkaloids that are common metabolites of Aristolochia species.
Avristolin (13) is also the first report of a diterpene linked with an aristolochic acid.

Aristolochia elegans Mast. (Aristolochiaceae) is a peren-
nial shrub cultivated as an ornamental plant in Taiwan.!
Several reports have been found on the isolation of lignans,
diterpenoids, sesquiterpenoids, and alkaloids from the
leaves, stem, and root of this plant.2=11 In continuation of
our research on Aristolochia species, the root and stem of
A. elegans Mast. was investigated. Thirteen new com-
pounds were isolated from the methanol extract of the root
and stem of A. elegans: four tetralones, aristelegone-A (1),
-B (2), -C (3), and -D (4); one isoquinolone, pericampyli-
none-A (5); four biphenyl ethers, aristogin-A (6), -B (7), -D
(8), and -E (9); three lignans, aristelegin-A (10), -B (11),
and -C (12); and one dimer, aristolin (13). We report herein
the details of structural elucidation of all the new com-
pounds using spectral methods.

Results and Discussion

Aristelegone-A (1) was obtained as optically active color-
less needles. The high-resolution EIMS determined the
molecular formula as C;,H140,. According to the H, 13C
NMR, 'H—1H COSY, and HMQC spectra, a methyl signal
at 0 1.33 (d, 3 = 7.0 Hz) coupled with a methine proton at
0 2.96 (m) was successively coupled with a methylene at 6
1.84 (m) and 2.18 (m). This diastereotopic methylene was
adjacent to another methylene at ¢ 2.56 (ddd, J = 17.6,
8.4,4.8 Hz) and 2.75 (ddd, J = 17.6, 8.4, 4.8 Hz). Since the
latter methylene protons expressed HMBC correlation with
a carbonyl carbon at 6 199.0, a partial structure —CH-
(CH3)—CH,—CH,—CO— was established. Two singlets at
0 6.79 and 7.87 were assigned to protons of the para
position of a benzene ring. The remaining signals in the
IH NMR spectrum indicated two substituents, a hydroxyl
(0 7.78) and a methyl (6 2.25), on the ring. NOE correlations
of the aromatic singlet (6 6.79) with the doublet methyl
(60 1.33) and the methine (6 2.96), as well as the other
aromatic singlet (6 7.87) with the singlet methyl (6 2.25),
suggested the complete structure to be 6-hydroxy-4,7-
dimethyltetral-1-one. Correlation between 4-CH3; and 2-H
in the NOE spectrum inferred that the methyl was axial.
The sign of optical rotation was identical with that reported
for 4-methyltetralone,*? and hence the configuration on C-4
was identified as R. On the basis of the above analyses,
structure 1 was assigned for aristelegone-A.

Aristelegone-B (2), colorless needles, was determined to
have molecular formula Ci3H1603 by HREIMS. The 'H
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NMR spectrum of 2 showed signals similar to that of 1
except that a methoxyl group (6 3.90) was present on C-6.
This was supported by an NOE between the methoxyl and
H-5 (6 6.76), and an aliphatic hydroxyl (6 3.94) located on
C-2, which was confirmed by the downfield shift of H-2 (6
4.32). An NOE between H-2 and H-4 suggested a cis
configuration between the 2-hydroxyl and 4-methyl, identi-
cal with synthetic cis-2-hydroxy-6-methoxy-4,7-dimethyl-
tetralone.’® Moreover, the conformation that the cyclohex-
enone ring adopted placed the two substituents, hydroxyl
and methyl, toward the equatorial direction, which was
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different from that in 1. Thus, 2 was identified as (2S,4R)-
aristelegone-B.

Aristelegone-C (3), C;,H1403, also showed spectra very
similar to those of 1. The difference was only a hydroxy-
methyl signal at 6 4.72, instead of a methyl group. This
hydroxymethyl group was placed at C-7 on the basis of the
NOESY correlation between hydroxymethyl protons
(60 4.72) and H-8 (6 7.90). It showed opposite sign in optical
rotation of that of 1, and hence, aristelegone-C was identi-
fied as (S)-6-hydroxy-7-hydroxymethyl-4-methyltetralone
(3).

Aristelegone-D (4) had the molecular formula C,3H;503
(HRMS). There was no carbonyl absorption in the IR
spectrum, and MS indicated that compound 4 was a
reduced form of 2. The NOEs between H-1 (6 4.63) and
H-2 (6 3.89), H-8 (6 7.13) suggested that the 1-hydroxyl
group oriented toward the axial direction and was cis to
the 2-hydroxyl and 4-methyl groups. Consequently, 4 is
(1R,2S,4R)-aristelegone-D.

Pericampylinone-A (5) gave a positive test with Dragen-
dorff reagent, characteristic of an alkaloid. The molecular
formula CgHgNO3; was established using HREIMS (molec-
ular ion peak at m/z 179.0584). Carbonyl absorption (1651
cm™1) in the IR spectrum together with ethylene signals
(60 2.81 and 3.44) and two aromatic singlets (6 6.65 and
7.34) in the 'H NMR spectrum revealed a 6,7-disubstituted-
3,4-dihydro-2H-isoquinolin-1-one structure. This structure
was further confirmed by the existence of a NOE between
H-4 (6 2.81) and H-5 (0 3.44). The two hydroxyl groups
should be the substituents on C-6 and C-7 of the benzene
ring. Thus, structure 5 was assigned to pericampylinone-
A.

Aristogin-A (6) was isolated as a colorless oil. The 'H
NMR spectrum indicated a 2,5,4'-trisubstituted biphenyl
ether skeleton similar to that of aristogin-C (23).1* An NOE
between an aldehydic proton (6 9.80) and H-4 (6 7.68), H-6
(60 7.52), and a methoxyl proton (6 3.85) and H-3 (6 7.06),
suggested the structure to be 6 (as shown). Aristogin-B (7)
was identified as an isomer of compound 6, since the
molecular formula and 'H NMR were nearly the same. The
placement of substituents was established from NOE
correlations between a methoxyl (6 3.85) and H-3 (6 7.05),
and an aldehydic proton (0 9.91) and H-3', -5 (6 7.82).
Aristogin-D (8) was isolated as a colorless oil. The presence
of two methoxyl groups (6 3.84 and 3.92) and the absence
of a formyl proton suggested the structure shown. Aristo-
gin-E (9) was obtained as colorless oil. The 'H NMR data
of compound 9 was similar to that of aristogin-B except
for the presence of a signal at ¢ 4.67 (s, 2H) instead of a
formyl proton. The spectral data of 6, 7, and 9 were in good
agreement with those of synthetic samples.**~16 However,
it is the first time that they were isolated from a natural
source.

Aristelegin-A (10) was obtained as optically active color-
less needles, and the HREIMS gave the molecular formula
C21H2007. The presence of a y-butyrolactone ring was
supported by a carbonyl absorption at 1770 cm~ in the IR
spectrum. The IH NMR spectrum together with 13C NMR,
IH—-H COSY, HMQC, and HMBC spectra exhibited sig-
nals similar to (—)-hinokinin” assignable to two 3,4-
methylenedioxybenzyl groups, as indicated by two sets of
ABX aromatic protons at 6 6.38 (d, J = 1.7 Hz), 6.39 (dd,
J=173,1.7Hz),657(d,J=73Hz),and 6.24 (d,J =17
Hz), 6.29 (dd, J = 7.9, 1.7 Hz), 6.55 (d, J = 7.9 Hz,); two
dioxygenated protons at ¢ 5.84 and 5.86; and two sets of
benzylic protons at ¢ 2.25 (dd, J = 16.5, 9.5 Hz), 2.62 (dd,
J = 16.5, 10.4 Hz) and 2.63 (dd, J = 13.6, 10.6 Hz), 2.95
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(dd, 3 = 13.6, 4.5 Hz). The benzylic protons coupled with a
methine proton, indicating a dibenzyl-butyrolactone lignan
derivative. The absence of NOE between H-2 (6 2.41) and
H-3 (0 2.26) indicated a trans dibenzyl lactone. An ad-
ditional methoxyl group (6 3.40) was located on C-4 toward
the axial direction, due to the very downfield-shifted signal
for aliphatic H-4 (6 5.00) and the small coupling constant,
1.6 Hz, between axial H-3 and equatorial H-4. The NOE
between H-3 and H-4 also confirmed this relative stereo-
chemistry. The CD spectrum showed a curve similar to that
of (—)-hinokinin. The absolute configuration was estab-
lished to be 2R, 3R, 4S. Therefore, aristelegin-A was
identified as 10.

Aristelegin-B (11), C,,H2306, was shown to be a 3,4-
dibenzylfuran lignan by its 'H NMR, IR, and UV spectra.l!
The presence of four methoxy groups (two at ¢ 3.87, two
at 0 3.90) on the 3 and 4 positions of each benzene ring
was supported by the NOEs of these methoxyls with H-2'
(6 6.38), H-5' (6 6.57), H-2" (6 6.24), and H-5" (4 6.55). The
downfield-shifted H-6 (6 4.86) and the HMBC correlation
between H-6 and C-1' (6 135.5) indicated a hydroxyl group
on a benzylic carbon. The lack of NOE between H-3 (6 2.75)
and H-4 (6 2.43) led to the trans and diaxial configuration
between them. The coupling constant of 6.7 Hz between
H-6 and H-4 inferred an S configuration at C-6.18 Thus,
structure 11 was assigned to aristelegin-B.

Aristelegin-C (12) was determined to have molecular
formula C,;H»406. The 'H NMR spectrum of 12 was similar
to 11 except in its substituents being two methoxyl (6 3.85
and 3.86) on one benzene ring and a methylenedioxy group
(6 5.94) on the other ring. The fragment ions at m/z 149
and 151 showed the hydroxyl group placed on the benzylic
carbon which belonged to a ring containing a methylene-
dioxy group.'® Consequently, aristelegin-C has structure
12.

Aristolin (13) was isolated as optically active yellow
granules. The FABMS exhibited a pseudo molecular ion
at m/z 630 [M + H]™, corresponding to a molecular formula
C37H43NOg. The UV bands at 226, 254, 321, and 390 nm
for the phenanthrene moiety together with the IR absorp-
tions at 1595 and 1346 cm™1 (nitro group) and at 1709 cm™!
(carbonyl group) indicated an aristolochic acid type partial
structure. In the 'H NMR spectrum, the aromatic signals
were almost identical with those of aristolochic acid |
(C17H11NOy), containing two singlets at ¢ 7.59 and 8.73
typical for H-2 and H-9, respectively; ABC type protons at
0 7.04 (d, J = 8.0 Hz), 7.64 (t, 3 = 8.0 Hz), and 8.61 (d, J
= 8.0 Hz) for H-7, H-6, and H-5, respectively; a methoxyl
at 0 3.98 on C-8; and a methylenedioxy at 6 6.30 connected
with C-3 and -4. The rest of the 20 carbon and proton
signals present in the aliphatic region belonged to a
diterpenoid partial structure. Examining these 'H and 3C
signals, we found they were similar to those of ent-kauran-
1643,17-diol.2° Slightly downfield-shifted signals correspond-
ing to H-17' (6 3.99 and 4.33), H-13' (6 2.63), and H-15'
(0 1.78 and 1.91) meant that an ester linkage occurred
between the CO,H of aristolochic acid | and the 16'-OH of
ent-kauran-1643,17-diol. The complete assignments of 'H
and 13C NMR signals were further supported by the H—
1H COSY, HMQC, HMBC, and NOESY. This is the first
report of the isolation of a dimer composed of aristolochic
acid and a diterpenoid.

Some bisbenzylisoquinolines, such as (—)-(R,R)-methyl-
cuspidaline* and (—)-temuconine,” were found in a Brazil-
ian collection of A. elegans. In our study, we did not find
any bisbenzylisoquinolines in this plant; instead, we have
obtained six isoquinolinones and five biphenyl ethers which
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may represent metabolites for the formation of bisbenzyl-
isoguinoline alkaloids.?!

Experimental Section

General Experimental Procedures. Melting points were
recorded on a Yanaco MP-S3 melting point apparatus without
correction, UV spectra on a Hitachi UV-3210 spectrophotom-
eter, and IR spectra on a JASCO IR Report-100 spectropho-
tometer as KBr disks. H, 3C, HMQC, HMBC, and NOESY
NMR spectra were recorded on Bruker AC-200, AMX-400, and
Varian-400 Unity Plus spectrometers, using tetramethylsilane
(TMS) as internal standard; all chemical shifts are reported
in ppm (6). Mass spectra (El or FAB) were obtained on a VG
70-250 S spectrometer. Optical rotations were recorded on a
Jasco DIP-370 polarimeter.

Plant Material. Aristolochia elegans Mast. was collected
in May 1992, from Tainan Hsien, Taiwan, and authenticated
by Prof. C. S. Kuoh. A voucher specimen (NCKU Wu 92008)
has been deposited at the herbarium of National Cheng Kung
University, Tainan, Taiwan.

Extraction and Separation. Fresh roots and stems of A.
elegans Mast. (3.1 kg) were extracted with hot MeOH (20 L x
9 ) and concentrated to give a dark brown syrup, which was
partitioned between H,O and CHCIs;, and then n-BuOH. This
resulted in CHCI;, n-BuOH, H,0, and insoluble portions after
evaporating the solvent. The CHCI; solubles were chromato-
graphed over silica gel using a gradient of C¢Hs and Me,CO
to afford five fractions. Fraction 1 was rechromatographed over
silica gel using a mixture of C¢Hg and Me,CO as eluents and
purified by preparative TLC to yield 1 (23.8 mg), 2 (27.3 mg),
6 (1.8 mg), 7 (1.1 mg), 10 (4.0 mg), and 13 (3.6 mg). Fraction
2 on chromatography yielded 3 (1.7 mg), 4 (1.7 mg), and 11
(7.3 mg). Fraction 5 gave 8 (2.6 mg), 9 (1.7 mg), and 12 (2.0
mg). The n-BuOH portion and insoluble portion were chro-
matographed over cation-exchange resin eluting with H,O to
give a fraction containing nonalkaloids, followed by eluting
with 5% NH; solution to give a fraction containing alkaloids.
The combined alkaloid fraction of the n-BuOH and insoluble
portions was chromatographed over a C-18 column eluting
with a gradient of H,O and CH3;OH to produce 5 (6.9 mg).

Aristelegone-A (1): colorless needles (CHCI3), mp 150—
151 °C; [a]p2 +15.4° (¢ 0.24, CHCls); UV Amax (log €) 231 (4.17),
279 (4.22), 301 (4.04, sh); IR vmax 3218, 1651, 1585; *H NMR
(CDCls) 6 1.33 (3H, d, J = 7.0 Hz, 4-Me), 1.84 (1H, m, H-3eq),
2.18 (1H, m, H-3ax), 2.25 (3H, s, 7-Me), 2.56 (1H, ddd, J =
17.6, 8.4, 4.8 Hz, H-2eq), 2.75 (1H, ddd, J = 17.6, 8.4, 4.6 Hz,
H-2ax), 2.96 (1H, m, H-4eq), 6.79 (1H, s, H-5), 7.78 (1H, br s,
6-OH), 7.87 (1H, s, H-8); 3C NMR (CDCls) 6 15.4 (7-Me), 20.4
(4-Me), 30.8 (C-3), 32.6 (C-4), 36.2 (C-2), 122.9 (C-5), 123.4 (C-
8a), 124.5 (C-7), 130.7 (C-8), 149.9 (C-4a), 160.3 (C-6), 199.0
(C-1); EIMS m/z 190 (M*, 100), 175 (64), 162 (84), 144 (32);
HREIMS m/z 190.0993 (calcd for C1,H140,, 190.0994 [M]).

Aristelegone-C (3): colorless needles (Me,CO), mp 108—
109 °C; [a]p?® —7.0° (c 0.053, CHCl3); UV Amax (log €) 223 (3.75),
274 (3.61), 283 (3.57, sh); IR vmax 3260, 1658, 1604; *H NMR
(CDClI3) 6 1.33 (3H, d, J = 7.0 Hz, 4-Me), 1.83 (1H, m, H-3eq),
2.17 (1H, m, H-3ax), 2.44 (1H, ddd, J = 17.2, 8.6, 4.7 Hz,
H-2eq), 2.62 (1H, ddd, J = 17.2, 8.6, 4.5 Hz, H-2ax), 3.00 (1H,
m, H-4eq), 4.72 (2H, s, 7-CH,), 6.78 (1H, s, H-5), 7.90 (1H, s,
H-8); EIMS m/z 206 (M*, 59), 188 (100), 160 (27), 132 (30), 91
(24); HREIMS m/z 206.0943 (calcd for Ci,H1403, 206.0942
[MI).

Aristelegone-D (4): colorless needles (CHCI3), mp 126—
127 °C; [a]p?® —70.6° (c 0.017, CHCl3); UV Amax (log €) 229
(3.11), 274 (3.35); IR vmax 3262, 1558; 'H NMR (CDCls) 6 1.38
(3H, d, 3 = 6.9 Hz, 4-Me), 1.72 (1H, m, H-3ax), 1.95 (1H, m,
H-3eq), 2.19 (3H, s, 7-Me), 2.89 (1H, m, H-4ax), 3.85 (3H, s,
6-OMe), 3.89 (1H, dt, J = 12.4, 3.8 Hz, H-2ax), 4.63 (1H, d, J
= 3.8 Hz, H-1eq), 6.74 (1H, s, H-5), 7.13 (1H, s, H-8); EIMS
m/z 222 (M, 68), 204 (13), 189 (27), 178 (100), 161 (46), 151
(28), 91 (27); HREIMS m/z 222.1255 (calcd for Ci3H1g03,
222.1256 [M]).

Pericampylinone-A (5): pale yellow needles (CHCI3), mp
229—230 °C; UV Amax (log €) 220 (4.23), 267 (3.75), 304 (3.69);
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IR vmax 3456, 3324, 1651, 1561; *H NMR (CDCl3) 6 2.81 (2H,
t, J = 6.7 Hz, H-4), 3.44 (2H, t, J = 6.7 Hz, H-3), 6.65 (1H, s,
H-8), 7.34 (1H, s, H-5); EIMS m/z 179 (M*, 100), 150 (95), 122
(87); HREIMS m/z 179.0584 (calcd for CgHgNO3;, 179.0582
[M]).

Aristogin-D (8): colorless oil; UV Amax (l0g €) 255 (4.38), 286
(3.96, sh); IR vmax 3400, 1715,1505; *H NMR (CDCls) 6 3.84
(3H, s, OMe), 3.92 (3H, s, OMe), 5.93 (1H, br s, 2-OH), 7.02
(2H, d, J = 8.6 Hz, H-2" and -6'), 7.10 (1H, d, J = 8.6 Hz, H-3),
7.70 (1H, d, 3 = 1.9 Hz, H-6), 7.83 (1H, dd, J = 8.6, 1.9 Hz,
H-4), 8.05 (2H, d, J = 8.6 Hz, H-3' and -5'); EIMS m/z 302
(M*, 100), 271 (98), 120 (21); HREIMS m/z 302.0791 (calcd
for C15H14OG, 302.0790 [M]+)

Aristelegin-A (10): colorless needles (CHCI3), mp 86—87
°C; [a]p?® —51.5° (¢ 0.04, CHCI3); UV Amax (log €) 234 (3.66),
287 (3.78); IR vmax 1770, 1504; *H NMR (CDCl3) ¢ 2.25 (1H,
dd, J = 16.5, 9.5 Hz, H-6a), 2.26 (1H, m, H-3), 2.41 (1H, ddd,
J =10.2, 4.5, 3.3 Hz, H-2), 2.62 (1H, dd, J = 16.5, 10.4 Hz,
H-6b), 2.63 (1H, dd, J = 13.6, 3.3 Hz, H-5a), 2.95 (1H, dd, J =
13.6, 4.5 Hz, H-5b), 3.40 (3H, s, 4-OMe), 5.00 (1H,d, J =1.6
Hz, H-4), 5.84 (2H, s, OCH,0), 5.86 (2H, s, OCH,0), 6.24 (1H,
d,J=1.7 Hz, H-2"), 6.29 (1H, dd, 3 = 7.9, 1.7 Hz, H-6"), 6.38
(1H, d, J = 1.7 Hz, H-2"), 6.39 (1H, dd, J = 7.3, 1.7 Hz, H-6"),
6.55 (1H, d, 3 = 7.9 Hz, H-5"), 6.57 (1H, d, J = 7.3 Hz, H-5');
13C NMR (CDClg) ¢ 36.7 (C-5), 37.5 (C-6), 46.4 (C-3), 46.8 (C-
2), 57.0 (4-OMe), 100.9 and 110.0 (2 x OCH,0), 108.0 (C-5'
and —5"), 108.4 (C-4), 108.9 (C-2"), 109.1 (C-2'), 121.8 (C-6""),
122.0 (C-6'), 130.8 (C-1"), 131.6 (C-1'), 146.3 (C-4' and —4"),
147.7 (C-3' and- 3"), 177.7 (C-1); EIMS m/z 384 (M, 46), 192
(100), 135 (95), 77 (14); HREIMS m/z 384.1209 (calcd for
C21H2007, 384.1209 [M]1).

Aristelegin-B (11): colorless oil; [a]p?® —9.9° (¢ 0.073,
CHCls); UV Amax (log €) 231 (4.13), 280 (3.67); IR vmax 3510,
1515; 'H NMR (CDCls) 6 2.43 (1H, tt, J = 13.6, 6.7 Hz, H-4),
2.58 (1H, dd, J = 13.6, 10.2 Hz, H-7a), 2.75 (1H, m, H-3), 2.93
(1H, dd, J = 13.6, 4.9 Hz, H-7b), 3.76 (1H, dd, J = 8.8, 6.8 Hz,
H-2p), 3.78 (1H, dd, J = 13.6, 10.8 Hz, H-5a), 3.87 (6H, s, 2 X
OMe), 3.90 (6H, s, 2x OMe), 3.93 (1H, dd, J = 10.8, 6.7 Hz,
H-5p4), 4.06 (1H, dd, J = 8.8, 6.8 Hz, H-20), 4.82 (1H, d, J =
6.7 Hz, H-6), 6.71 (1H, d, J = 1.8 Hz, H-2""), 6.74 (1H, dd, J =
8.1, 1.8 Hz, H-6"), 6.80 (1H, d, J = 8.1 Hz, H-5"), 6.82 (1H, d,
J = 8.2 Hz, H-5'), 6.85 (1H, dd, J = 8.2, 1.8 Hz, H-6'), 6.89
(1H, d, 3 = 1.8 Hz, H-2"); 3C NMR (CDClg) ¢ 33.3 (C-7), 42.4
(C-3), 52.6 (C-4), 55.9 (4 x OMe), 61.0 (C-5), 73.0 (C-2), 82.8
(C-6), 109.1 (C-2'), 111.1 (C-5"), 111.4 (C-5"), 112.0 (C-2"), 118.0
(C-6'), 120.5 (C-6"), 133.0 (C-1"), 135.5 (C-1"), 147.4 (C-4"),
148.5 (C-4'), 149.0 (C-3'), 152.0 (C-3"); EIMS m/z 388 (M™, 100),
208 (23), 194 (21), 165 (34), 151 (70); HREIMS m/z 388.1887
(calcd for CxH»306, 388.1886 [M]+)

Aristelegin-C (12): colorless oil; [a]p® —53.0° (c 0.02,
CHCls); UV Amax (l0g €) 240 (4.52), 270 (3.31); IR vmax 3649,
1508; IH NMR (CDCls) ¢ 2.37 (1H, tt, J = 14.0, 6.4 Hz, H-4),
2.55 (1H, dd, 3 = 13.2, 10.6 Hz, H-7a), 2.73 (1H, m, H-3), 2.91
(1H, dd, J = 13.2, 4.8 Hz, H-7h), 3.76 (1H, m, H-25), 3.79 (1H,
m, H-5a), 3.85 (3H, s, OMe), 3.86 (3H, s, OMe), 3.91 (1H, dd,
J =10.0, 6.4 Hz, H-50), 4.04 (1H, dd, J = 8.8, 6.8 Hz, H-20),
4.78 (1H, d, J = 6.4 Hz, H-6), 5.94 (2H, s, OCH,0), 6.7—6.9
(6H, m, 6 x Ar—H); EIMS m/z 372 (M*, 74), 219 (6), 178 (13),
164 (10), 151 (100), 149 (37); HREIMS m/z 372.1573 (calcd for
C21H2406, 372.1572 [M]1).

Aristolin (13): yellow granules (CHCI3), mp 119—120 °C;
[a]p?® —63.9° (c 0.036, CHCI3); UV Amax (log €) 226 (4.19), 254
(4.14), 321 (3.93), 390 (3.80); IR vmax 3649, 1709, 1595, 1346;
'H NMR (CDClg) 6 0.74 (3H, s, 19'-Me), 0.78 (3H, s, 18'-Me),
0.97 (3H, s, 20'-Me), 1.78 (1H, d, J = 16.0 Hz, H-15'a), 1.91
(1H, d, 3 = 16.0 Hz, H-15'b), 2.02 (1H, d, J = 12.0 Hz, H-7'a),
2.63 (1H, br s, H-13'), 3.25 (1H, br t, J = 4.0 Hz, 17'-OH), 3.98
(3H, s, 8-OMe), 3.99 (1H, dd, J = 11.5, 4.0 Hz, H-17'a), 4.33
(1H, dd, J = 11.5, 4.0 Hz, H-17'b), 6.30 (2H, s, OCH-0), 7.04
(1H, d, J = 8.0 Hz, H-7), 7.59 (1H, s, H-2), 7.64 (1H, t, J = 8.0
Hz, H-6), 8.61 (1H, d, J = 8.0 Hz, H-5), 8.73 (1H, s, H-9); 13C
NMR (CDCl3) 6 17.1 (C-20'), 18.3 (C-2'), 18.5 (C-11"), 20.4 (C-
6'), 21.5 (C-19'), 26.2 (C-12'), 33.2 (C-4"), 33.5 (C-18'), 38.0 (C-
7", 39.4 (C-10"), 40.3 (C-14'), 42.0 (C-1' and —3'), 43.4 (C-13'),
445 (C-8'), 50.9 (C-15'), 55.9 (8-OMe), 56.1 (C-5'), 56.5 (C-9"),
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63.5 (C-17'), 98.1 (C-16'), 102.4 (OCH20), 107.9 (C-7), 112.2
(C-2), 118.2 (C-10a), 118.4 (C-4a), 119.1 (C-5), 120.1 (C-8a),
120.9 (C-9), 125.0 (C-1a), 130.8 (C-5a), 130.9 (C-6), 145.8 (C-
10), 146.3 (C-3), 146.8 (C-4), 156.9 (C-8), 167.3 (C=0); FABMS
m/z 630 (M + H]*, Ca;H43NOg, 6), 530 (7), 342 (100), 295 (81),
271 (16), 154 (84), 107 (50), 91 (59).
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