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Abstract: Eight new triterpene dimers (1-8) were isolated from AMaytenus scutioides (Celastraceae). Their structures
were determined on the basis of spectroscopic evidence and their absolute configurations by means of CD studies.
Their possible biogenetic route is discussed. One unnatural dimer was synthesized by a hetero Diels-Alder reaction.
Copyright © 1996 Elsevier Science Ltd

As a part of our research on bioactive compounds from the South American medicinal plants'?, we
studied the active metabolites of the genus Maytenus (Celastraceae), which have been widely used in folk
medicine™. Maytenus scutioides Lourteig and O’Donnell’ is a subtropical shrub, which is distributed in the
Chaco (North of Argentina and South of Paraguay and Bolivia). The aerial part of this plant is used as
cardiotonic and the roots as abortive by the inhabitants of these regions®”’.

By antimicrobial and cytotoxicity-guided purification, a (n-hexane:Et,0; 1:1) extract of the root bark of
M. scutioides gave celastrol, pristimerin, tingenone, netzahualcoyene and scutione® and the new triterpene dimer
(8) as its active principles. Seven dimer compounds (1-7), were also isolated. All dimer compounds were found
to be composed of one quinoid-type triterpene, derived from pristimerin, 7,8-dihydro-pristimerin or
netzahualcoyene and one aromatic triterpene, derived from pristimerin or 6-hydroxy-pristimerin, linked together
by two ether linkages between the two A rings. Their structures were elucidated by means of 'H and ®C NMR
spectroscopic studies, including "H-">C heteronuclear correlation (HETCOR), long range correlation spectra
with inverse detection (HMBC), and chemical evidence. Their CD curves allowed us to determine unequivocally

their absolute configurations.
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Diels Alder reactions have been postulated as key steps in a number of biosynthetic conversions®. In this
paper we reinforce the tentative route proposed by Itokawa ef al.' for the biosynthesis of these type of dimers,
which involves hetero Diels-Alder reactions. We have synthesized a dimer compound (10) by reaction of an
ortho-quinone (9)"" with pristimerin under Diels-Alder reaction conditions, in a similar fashion to the postulated
biogenetic pathway.

The (n-hexane:Et,O; 1:1) extract of the root bark of Maytenus scutioides was repeatedly
chromatographed on Sephadex LH-20 and silica gel to give compounds 1-8.

r

Compound 1 was isolated as a yellow lacquer. Its IR
quineid
triterpene

~CO0CH;  spectrum showed absorption bands for hydroxyl group (3436
unit 3

cm™), carboxyl group (1731 cm’™) and carbonyl group (1678 cm™).
The molecular formula was shown to be C4HzOs by FAB-MS and
PCNMR data. Its "H NMR spectrum (Table 1) showed signals for

11 angular methyl groups, one methyl group on aromatic ring at &
2.05 and two methoxy groups at § 3.58 and & 3.67; also it was
observed an ABC system of three vinyl protons, at § 6.32 as a
aromatic double doublet and two doublets at 6 6.06 and 5.92, attributable to
| tru}erpcne

unit H-6, H-1 and H-7, characteristic of a triterpenic quinoid system.
All these data suggested that 1 was a triterpene dimer composed of

two pristimerin type triterpenes, one in quinoid form, and the other

4

in aromatic form. The analysis of the *C NMR spectrum (Table 2),
HMBC and HMQC experiments showed that the quinoid

1 Scutionina A

triterpene unit contained two oxygenated adjacent quaternary carbons at C-3 and C-4 of the ring A at 8 91.81
and & 78.73, respectively. As regards, the aromatic triterpene unit, the signals at § 108.03 (C-1), 140.04 (C-2"),
137.61 (C-3°), 122.42 (C-4’), 125.02 (C-5’), 124.01 (C-6"), 129.12 (C-7’), 45.51 (C-8’), 38.23 (C-9’) and
143.72 (C-107), showed that it contained an aromatic ring for A ring, one conjugated double bond at C-6’,7’ on
B ring and oxygenated carbons at C-2’,
C-3’ on A ring. The hydroxyl group was
located on C-3 by an HMBC

experiment, showing three bond

B)

couplings of the hydrogen of the OH
group with C-2 and C-4. A NOE
effect between the OH group on C-3

[3-0-3] [4-0-2] [3-0-2] [4-0-3] and the Me on C-4 indicated that the
Figure 1

two units are joined by two ether

linkages in cis disposition. There may be two different regioisomers (A or B) (Figure 1) depending on the
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linkages between the two units. A ROESY experiment showing NOE effect between H-1" and H-6 revealed that
the option A was the correct isomer for 1. This is the first time that a dimer compound with linkages between the
units [3-0-3] [4-0O-2] is reported.

The absolute configuration of 1 was determined as 35,4S'*'2 by analysis of the CD spectrum, showing a
split CD curve type Davidoff, with a first positive Cotton effect at 282.0 nm (Ae=+9.20) and a second negative
one at 253.6 nm (Ae=-7.48); also it was observed a positive Cotton effect at 354.0 nm (Ae=+7.02) which
corresponds to a n-m* transition, characteristic of enone systems without analytical value. All these data
indicated 1 was (3S,4S) quinoid pristimerin [3-0-3] [4-O-2] aromatic pristimerin. We propose the name
scutionin o A for this compound.

The compounds 2 and 3 presented the same molecular
formula, CeHgOs. In their 'H NMR spectra, the main
differences with respect to 1 were the absence of the signal at &
5.92 (H-7) and the presence of H-6 as a broad singlet at & 6.34
for 2 and at 8 6.47 for 3 (Table 1). These data indicated that 2
and 3 do not present the double bond C-7,8, which was

confirmed by an HMBC experiment of 2, showing two bond

2 (35,4S); 33 OH, 4 CH, coupling between C-6 and H-7 and three bond coupling between

78-dihydro-scutioninaa A C-6 and H-8. A ROESY experiment of 2, confirmed that the

3 (3R,4R); 3¢ OH,4a CH; ) o
7 8-dihydro-scutionin A  linkages between the units were [3-O-3] and [4-O-2]. Their DC
spectra revealed that both compounds were diastereoisomers.
COOCH; The CD curve of 2 showed a first positive Cotton effect at 280.4
nm, but we could not observe the second negative effect at 244.8
nm because of the presence of strong positive absorption of the styrenic system, which destroyed the second
component of the split curve. The CD

+~COOCH; . )
curve of 3 showed a split curve with a first

negative Cotton effect at 268.2 nm and a

4 (35,4S); 3OH, 4B CH,
7,8-dihydro-scutionin-a B

5 (3R,4R); 30 OH,4a CH;
78-dihydro-scutionin-f B

second positive effect at 229.6 nm. The
absolute configurations of 2 and 3 were
established as 3S,4S and 3R/4R,
respectively.

The compounds 4 and 5 were dia-
stereoisomers, showing the molecular for-
i mula, C¢Hg,0s. Their NMR spectral data

were similar to those of 2 and 3, the only
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difference being that the linkages between the units were [3-0-2] [4-O-3], instead of [3-0-3] [4-O-2] as in 1-
3. This was determined by a ROESY experiment showing NOE effect between Me-23” and H-6. The CD spectra
of 4 and § established their absolute configurations as 35,4S and 3R 4R, respectively.

Compound 6 was isolated as a yellow amorphous solid

L£oocH;
and had the molecular formula, CeH750s. In its 'H NMR

spectrum two singlets at § 6.21 and 8 6.99 are considered as the
most significant signals in the aromatic triterpene unit. The first
of these signals is assigned to an hydrogen in a—position to an
o—P-unsaturated ketone system and the second to an aromatic
hydrogen (H-1"). The "C NMR spectrum confirmed that the
aromatic triterpene unit presents an aromatic ring system for A
ring, one carbony! group at C-6’ and one conjugated double
bond at C7’-C8 on B ring. The regiosubstitution of the
6 Scutidina A
linkages between the two units was established as [3-0-3] [4-
"””COOCHJ 0O-2] by a ROESY experiment, showing NOE effect between
H-1" and H-6. Its absolute configuration was established as 38§,
48S by analysis of its CD spectrum. 6 was named scutidin o0 A.
Compound 7 showed in its FAB-MS a molecular ion at m/z 930 and its NMR spectral data were similar
to that of 6. The main difference of the '"H NMR spectra was the absence of the doublet at § 5.94 corresponding
to H-7; this was supported by a 'H-'H
COSY experiment showing coupling
between H-6 and other signal assigned to
two hydrogens at § 2.14. A NOE effect
between Me-23’ and H-6 pointed out that
the two units are linked together by two
ether bonding  [3-0-2] [4-O-3]. Its
absolute configuration was established by

the CD spectrum as 3S,4S. All these data

indicated 7 was 7,8-dihydro-scutidin o B.
Compound 8 showed in its NMR
data an aromatic triterpene unit similar to that of 1, while the other quinoid triterpene unit had an additional
conjugated double bond on Cy4-C;s and one migrated methyl group on double bond. This was confirmed by an
HMBC experiment, that showed three and two bond couplings between the Me-26 and C-14 and C-15,

respectively. These data are agree with a triterpene quinoid unit derived from netzahualcoyene skeleton', instead
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of pristimerin. A ROESY experiment determined its regiosubstitution. The CD spectrum showed a split curve

with a first positive Cotton effect at 276.0 nm and a second

NCOOCH;

negative one at 251.0 nm which established an absolute
configuration 3S,4S; 8 was named netza-scutionin. This is the
first time that a dimer compound with a netzahualcoyene unit
is reported.

All dimers were assayed for antibiotic and cytotoxic
activities. Compound 8 was the only dimer that showed
antibiotic activity against Gram positive bacteria; its CMIs on
Bacillus subtilis and B. pumilus were 1-2 and 20 pg/ml,
8 Netzuscutionino A regpectively. None of the dimers showed cytotoxic activity

against the cell lines used at least at 20 pg/ml. These results
""'COOCHJ support that the additional double bond C-14,15 plays an

important role for the antibiotic activity®.

Table 1: '"H NMR (CDCl;) (400 MHz) of 1-8 (J are given in Hz in the brackets).

H 1 2 3 4 5 6 7 8
H-1 6.06d 5.94s 598s 5.99s 595s 6.09d 598s 6.03d
(1.2) (1.4) (1.4)
H-6 6.32dd 634 brs 6.47 brs 6.55brs 623 brs 6.30 dd 6.33 brs 6.54 dd
(1.2,6.3) (1.4,65) (1.4,64)
H-7 592d 2.15m 2.13m 215m 2.16 m 594d 2.14m 575d
6.3) (6.6) (6.4)
Me-23 153s 1445 151s 1495 145s [.56s 1.48s 1.56s
H-1’ 6.70s 6.67 s 643 s 6.63s 6.50s 6.99s 6.97s 6.71s
H-6’ 6.63 dd 6.64 dd 6.68 dd 6.58 dd 6.66dd |  cmeeemm | eememee- 6.64 dd
(27,102) | (28,99 | (2.2,9.6) | (1.6,10.0) | (2.7, 10.0) (2.8, 10.0)
H-7 5.90dd 5.91dd 591 dd 5.88 dd 591dd 621s 6.23s 591dd
(25,102) | 26,99 | (2.2,96) | (1.7,10.0) | (2.2, 10.0) (2.6, 10.0)
Me-23’ 2.05s 2.09s 2.29s 201s 2.28s 248s 253s 2.08s
OMe 358s 365s 362s 363s 3.63s 3.57s 355s 3.67s
3.67s 3.66s 3.64s 365s 364s 357s 3.65s 3.68s
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Table 2: °C NMR (CDCl;) (100 MHz) of 1-2 and 4-8.

A. G. GONZALEZ et al.

C 1 2 4 5 6 7 8

1 115.60d 112.83d 112.76d 11273 d 115.72d 112.70d 115.37d
2 191.12s 19227 s 192.14 s 191.17 s 190.32 s 191.20s 190.55 s
3 91.81s 91.37s 91.02s 91.28s 91.68s 90.95 s 91.39s
4 7873 s 78.86s 77.20 s 79.22s 79.25s 79.15s 78.36s
5 130.70 s 134.12 s 135.51s 13391 s 130.39 s 133.72s 131.53s
6 126.34d 134.01d 136.84d 133.76 d 12624 d 133.72d 127.56d
7 116.30d 29.68t 30.04t 30.56t 116.01d 29.09t 120.29d
8 160.51 s 41.65d 43.13d 41.80d 161.16 s 41.29d 151.03s
9 4162s 37.36s 38.76s 37.39s 41.70s 39.81s 44.14 s
10 173.71s 17042 s 170.23 s 170.38 s 173.39s 16981 s 170.18 s
1 108.03 d 108.10d 108.13 d 108.81d 110.42d 110.14d 108.15d
r 140.04 s 140.10 s 139.78 s 14031 s 14435 s 144.17 s 140.07 s
¥ 137.61s 137.50 s 137.39 s 136.53 s 138.24 s 137.94 s 137.79 s
L 122.42 s 122.49 s 122.14 s 121.29 s 129.20 s 129.03 s 122.54 s
s 125.02 s 12496 s 125.26 s 12597 s 12322 s 12294 s 125.07 s
6’ 12401d 124.01d 123.99d 12401d 187.20 s 186.85 s 124.02d
7 129.12d 129.20d 129.17d 129.40d 126.15d 125954 129.19d
8 4551d 45.55d 45.39d 45.46d 170.95 s 170.58 s 45.53d
9 38.23s 3749s 37.10t 3739s 4001s 3975 s 3750s
10 14372 s 14371 s 143.72 s 14272 s 151.66s 151.41s 143.68 s

Data based on HMBC, HMQC and DEPT experiments.

Recently Itokawa e7 al '° have postulated a route for the biosynthesis of similar triterpene dimers, based

on Diels-Alder reactions, which have been postulated as key steps in a number of biosynthetic conversions’.

They suggest that the quinoid triterpene-type is in an equilibrium state with its 2,3-diketon type, and both could

react to give the corresponding triterpene dimer (Scheme 1).

o¢ %ﬁé;

diketone form

Scheme 1

quinoid form

Compounds with orthoquinone system have never
been isolated from the Celastraceae species, although
triterpenes with catechol moiety have been reported®.
These catechols derivatives could be precursors of the 2,3-
diketone type triterpenes under enzymatic oxidation in

plants. To test whether dimer compounds are formed by a
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Diels-Alder reaction we prepared a 2,3-diketone triterpene-type. When pristimerin was treated with DMDO
gave da-hydroxy-pristimerin'' derivative (9). Reaction of 9 with pristimerin under Diels-Alder conditions
yielded a dimer compound (10) (Scheme 2). These results and the isolation of the different possible regio and
stereoisomers (A or B and a or B) of the dimer compounds reinforces the biogenetic route proposed by Itokawa

et al., and open new perspectives related to the synthesis, hemisynthesis and reactivity of these compounds.

0 O/N
HO wi (4]
HO

OH

DMDO
—_—
CH,(l, + Pristimerin
-
9
H 4-a-hydroxy-pristimerin
COOCH, (80%)

Pristimerin
/:Hzclz A/ C|4Sll

Scheme 2

(10%)

EXPERIMENTAL

General experimental procedures
Melting points are uncorrected. IR spectra were taken on a PE 681 spectrophotometer. 'H and *C NMR

spectra were taken on a Bruker WP-400 SY in CDCl; at 400 and 100 MHz, respectively, with TMS as internal
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reference. The HMBC and HMQC were run on a Bruker at 400 MHz. Optical rotations were measured on a
Perkin-Elmer 241 automatic polarimeter and [a]p™ are given in 10" deg cm®g”. FAB-MS were recorded on a
VG Autospec spectrometer. CD spectra were run on a Jasco J-600 spectropolarimeter. UV spectra were
collected on a Perkin-Elmer model 550-SE. Schleicher-Schiill F-100/LS 254 and prep. TLC 1510/LS 254 foils
were used for TLC, while silica gel (0.2-0.63 mm) and Sephadex LH-20 were used for CC.

Plant material
The plant was gathered in Paraguay, in December 1993, and a voucher specimen (n° R. Degen 3117) is
on file with the Herbarium of the Departamento de Botanica, Facultad de Ciencias Quimicas, Universidad

Nacional de Asuncion.

Extraction and isolation

The root bark (3Kg) of the plant was extracted with n-hexane-Et,O (1:1) (3 liters) in a Soxhlet
apparatus. The extract (115 g) was repeatedly chromatographed on Sephadex LH-20 and Si gel using as solvents
mixtures of n-hexane-CHCl;-MeOH (2:1:1) and of n-hexane-AcOEt, respectively to afford 1 (10 mg), 2 (16
mg), 3 (1.5 mg), 4 (20 mg), 5 (13 mg), 6 ( 40 mg), 7 (20 ng) and 8 (9.8 mg).

Bioassay

Antimicrobial activity. Staphylococcus aureus ATCC 6538, S. epidermidis CECT 232, S. saprophyticus
CECT 235, Bacillus subtilis CECT 39, B. pumilus CECT 29, Escherichia coli CECT 99, Proteus mirabilis
CECT 170, Salmonella tiphymurium UBC 2 and Pseudomonas aeruginosa AK 958, were used. The bacteria
were grown and maintained in Nutrient Agar (Oxoid) and cultured in YP medium [composition per liter: yeast
extract (Oxoid) 10 g, peptone (Oxoid) 10 g]. The inocula were prepared by diluting overnight cultures with a
sterile saline solution. The different fractions and compounds were tested for antibiotic activity by the disk
diffusion test'. The minimal inhibitory concentrations” were determined only for those compounds that had
previously shown an inhibition zone in the disk diffusion test.

Cytotoxy activity. HeL.a (human carcinoma of the cervix) and Hep-2 (human carcinoma of larynx) cell
lines wre grown as a monolayer in Dulbecco's modified Eagle's medium, DMEM (Gibco), supplemented with
10% new-born calf serum (Gibco) and 1% of penicillin-streptomycin mixture (10.000 Ul/ml). The cells were
maintained at 37°C in 5% CO, and 90% humidity. The cytotoxic activity was assessed using colorimetric MTT

reduction assay’.

Scutionin a A (1). Yellow lacquer; [a]p” -338.8° (¢ 0.4, CHCL3);, CD A nux(MeOH) nm (Ag): 354.0 (+7.02),
282.0 (+9.20), 253.6 (-7.48); IR vaux (CHCL:) cm™: 3436, 2931, 2860, 1731, 1678, 1460, 1378, 1313, 1237,
1202, 1143, 1096, 1061, 1026; UV A n.(MeOH) nm (log €): 377, 281; 'H NMR (CDCly): 0.53 (3H, s), 0.87
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(3H, s), 0.99 3H, s), 1.06 3H, s), 1.07 (3H, s), 1.11 3H, s5), 1.17 (3H, s), 1.21 (3H, 5), 1.41 (3H, s), for other
signals, see Table 1; BC NMR (CDCly): 10.91 (g), 17.03 (q), 17.50 (q), 18.31 (g), 22.24 (q), 22.24 (q), 22.50
(q), 28.21 (t), 28.32 (1), 29.51 (t), 29.70 (t), 29.80 (t), 30.02 (t), 30.41 (s), 30.52 (1), 30.60 (s), 31.02 (t), 31.22
(t), 31.5°(q), 31.81 (q), 32.20 (q), 32.84 (q), 32.91 (1), 34.81 (t), 34.90 (q), 36.01 (1), 36.33 (t), 36.41 (1), 38.93
(s), 39.01 (s), 40.41 (s), 40.52 (s), 44.24 (d), 44.32 (s), 44.41 (d), 44.51 (s), 51.62 (q, -OMe), 51.62 (q, -OMe),
178.91 (s), 179.33 (s); for other signals, see Table 2; FAB-MS (%): 928 (M")(100), 663 (45), 464 (90).

7,8-Dihydro-scutionin-aA (2). Yellow amorphous solid, m.p 186-187°; [alp™ + 254.7 (c 1.7, CHCLy); CD A
ms(MeOH) nm (Ae): 280.4 (+9.07), 340 (+2.02); IR vy (CHCL) cm™: 3500, 2998, 2871, 1724, 1674, 1462,
1383, 1194, 1030, 768, 733; UV A mx(MeOH) nm(log &) 286 (3.70), 229.5 (3.89), 216.5 (3.93); 'H NMR
(CDCL): 0.75 (3H, s), 0.86 (3H, s), 0.99 (3H, s), 1.00 (3H, s), 1.07 (3H, s), 1.12 (3H, s), 1.19 (3H, s), 1.21
(3H, s), 1.26 (3H, s), 1.43 (1H, m, overlapping signal), 4.85 (1H, s, int. with D;0), for other signals, see Table
1; *C NMR (CDCly): 11.08 (q), 15.99 (q), 16.80 (q), 16.98 (q), 17.47 (q), 22.11 (q), 22.15 (q), 22.80 (q),
24.11 (t), 28.17 (1), 28.30 (1), 29.87 (t), 29.96 (t), 29.99 (1), 30.16 (s), 30.40 (s), 30.51 (), 30.59 (1), 30.65 (1),
31.18 (1), 31.65 (q), 31.78 (), 32.17 (q), 32.78 (q), 32.31 (q), 35.98 (1), 36.02 (1), 36.47 (t), 38.87 (s), 38.98
(s), 39.02 (s), 40.09 (s), 40.50 (s), 40.58 (s), 44.42 (d), 44.65 (d), 51.57 (q, -OMe), 55.64 (q, -OMe), 179.03
(s), 179.27 (s), for other signals, see Table 2; FAB-MS (%): 930 (M") (51), 665 (60), 462 (100).

7,8-Dihydro-scutionin B A (3). Yellow lacquer; [a]p® -144.0 (¢ 0.15, CHCL);, CD A nux(MeOH) nm (Ag):
268.2 (-3.24), 229.6 (+6.10); IR v, (CHCI3) em’' 3447, 3022, 2925, 1720, 1674, 1625, 1603, 1213, 1095,
784, 655; UV A nad(MeOH) nm(log €): 285 (3.91), 225 (4.10), 203 (4.18); 'H NMR (CDCly): 0.79 (3H, s), 0.81
(3H, s), 0.95 (3H, s), 1.05 (3H, s), 1.07 (3H, s), 1.09 (3H, s), 1.18 (6H, s), 1.57 (3H, s), 4.92 (1H, s, int. with
D,0), for other signals, see Table 1; FAB-MS (%): 930 (M+) (72), 665 (87), 467 (100).

7,8-Dihydro-scutionin a B (4). Yellow lacquer; [ot]p™ +208.93 (c 0.8, CHCL); ); CD A ma(MeOH) nm (Ag):
277.4 (+5.86); IR Vaax (CHCL3) cm’': 3400, 2996, 2949, 2872, 1724, 1674, 1645, 1460, 1376, 1200, 1140, 966;
UV A nux(MeOH) nm (log €): 283.5 (3.75); 'H NMR (CDCl): 0.79 (3H, s), 0.81 (3H, s), 0.99 (3H, s), 1.06
(3H, s), 1.10 (3H, s), 1.18 (6H, s), 1.59 (3H, s5), 4.91 (1H, s, int. with D;0), for other signals, see Table 1, B¢
NMR (CDCL): 10.79 (q), 15.96 (q), 16.85 (q), 17.03 (q), 17.41 (g), 22.01 (q), 22.06 (q), 22.89 (q), 24.13 (t),
28.23 (t), 28.42 (t), 29.43 (t), 29.68 (t), 29.88 (t), 29.93 (1), 30.04 (1), 30.14 (s), 30.38 (s), 30.58 (t), 31.01 (t),
31.68 (q), 31.80 (q), 32.12 (q), 32.25 (t), 35.98 (1), 36.03 (¢), 36.39 (1), 37.39 (s), 38.85 (s), 38.89 (), 38.97 (s),
40.04 (s), 40.50 (s), 44.47 (d), 44.61 (d), 51.58 (q, -OMe), 51.60 (q, -OMe), 91.28 (s), 179.01 (s), 179.04 (s),
for other signals, see Table 2; FAB-MS (%): 930 (85) (M+), 665 (100), 467 (90).



9606 A. G. GONZALEZ ef al.

7,8-Dihydro-scutionin B B (5). Yellow lacquer; [a]p™ -69.81 (¢ 0.5, CHCL); ); CD A nux(MeOH) nm (Ae):
255.6 (-2.66); IR Vaax (CHCly) cm™ :3400, 3024, 2949, 1724, 1673, 1218, 1142, 1095, 792; UV A na(MeOH)
nm (log €): 283.0 (3.75), 260.5 (3.67); '"H NMR (CDCl:): 0.80 (3H, s), 0.95 (3H, s), 1.03 (3H, s), 1.06 (3H, s),
1.08 BH, s), 1.11 (3H, s), 1.19 (6H, s), 1.59 (3H, s), 4.78 (1H, s, int. with D,0), for other signals, see Table 1;
C NMR (CDCl;): 10.79 (q), 16.31 (q), 16.83 (q), 17.34 (q), 22.24 (q), 23.77 (t), 24.32 (q), 24.70 (q), 28.21
(t), 28.81 (1), 29.92 (t), 29.93 (t), 30.20 (s), 30.47 (t), 30.61 (), 31.07 (t), 31.14 (1), 31.58 (), 31.72 (q), 31.79
(@), 32.11 (q), 32.17 (q), 35.96 (t), 36.06 (t), 36.20 (1), 36.33 (t), 36.38 (1), 38.81 (s), 38.86 (s), 38.98 (s), 39.37
(s), 40.52 (s), 40.52 (s), 44.48 (d), 44.53 (d), 51.52 (g, -OMe), 51.58 (g, -OMe), 147.14 (s), 179.04 (s), 179.04
(s), for other signals, see Table 2; FAB-MS (%): 930 (M+) (77), 665 (100), 467 (60).

Scutidin a A (6). Yellow amorphous solid, m.p 193-194% [a]p® + 278.6 (c 4.1, CHCL;); CD A mix{MeOH) nm
(Ae): 337.6 (+1.57), 299.0 (+1.53), 251.4 (-2.42); IR Vpux (CHCl;) cm™: 3400, 3014, 2950, 1726, 1642, 1464,
1308, 1225, 1142, 750; UV A nu(MeOH) nm (log €): 380.6 (3.80), 299.0 (4.01), 253.0 (4.12); 'H NMR
(CDCls): 0.56 (3H, s), 0.62 (3H, s) 1.06 (3H, s), 1.10 (3H, s), 1.16 (3H, s), 1.18 (3H, 5), 1.19 (3H, s), 1.29 (3H,
s), 1.42 (3H, s), 1.54 (3H, s), 5.04 (1H, int. with DO,), for other signals, see Table 1; °C NMR (CDCl;): 13.25
(q), 18.36 (q), 18.50 (q), 20.75 (q), 22.10 (q), 22.44 (q), 28.27 (q), 28.45 (t), 29.44 (1), 29.66 (t), 29.71 (1),
29.87 (1), 30.45 (s), 30.45 (s), 30.92 (t), 30.97 (1), 31.52 (q), 31.57 (q), 32.72 (q), 32.83 (t), 32.87 (q), 34.17
(1), 34.73 (t), 34.89 (1), 34.93 (q), 36.28 (t), 36.32 (t), 37.54 (q), 38.14 (s), 38.92 (s), 40.36 (s), 40.52 (s),
44.09 (d), 44.18 (d) 44.55 (s), 44.62 (s), 51.59 (q, -OMe), 51.69 (q, -OMe), 178.81 (s), 179.26 (s), for other
signals, see Table 2; FAB-MS (%6):942 (M+) (10), 481 (55), 464 (90), 450 (100).

7,8-Dilydro-scutidin a B (7). Yellow crystalline solid, m.p 81-82° [a]p™ + 333 (¢ 0.2, CHCL); CD A max
(MeOH) nm (Ae): 290.8 (+4.22), 248.2 (-2.08); IR v, (CHCIL;) cm™: 3000, 1690, 1600, 1580, 1450, 1410,
1310, 1280, 1170, 930, 710, 660; UV A nu(MeOH) nin (log €): 297.2 (3.51), 250.6 (3.45); 'H NMR (CDCly):
0.62 (3H, 5), 0.76 (3H, 5), 0.99 (3H, ), 1.06 (3H, s), 1.08 (3H, s), 1.11 (3H, s), 1.18 (3H, s), 1.19 (3H, 5), 1.30
(3H, s), 1.54 (3H, s), 4.93 (1H, s, int. with D,0), for other signals, see Table 1; *C NMR (CDCl): 13.01 (q),
15.69 (q), 16.53 (q), 18.23 (q), 20.53 (g), 21.77 (q), 22.40 (q), 23.84 (t), 28.01 (1), 28.21 (1), 29.41 (s), 29.52
(1), 29.59 (1), 29.87 (s), 30.19 (1), 30.19 (1), 30.31 (t), 30.68 (t), 31.29 (q), 31.35 (q), 31.97 (q), 32.58 (q), 33.88
(1), 34.63 (t), 35.70 (t), 35.70 (t), 36.07 (t), 37.08 (s), 37.33 (q), 38.56 (s), 38.68 (q), 40.18 (s), 40.25 (s), 43.94
(d), 44.31 (d), 44.36 (s), 51.23 (q, -OMe), 51.32 (q, -OMe), 178.66 (s), 178.88 (s), for other signals, see Table
2; FAB-MS (%):944 (M+) (10).

Netzascutionin a A (8). Yellow amorphous solid, m.p 119-120% [a]p® + 437.79 (¢ 0.7, CHCl3); CD A max
(MeOH) nm (Ae): 390.6 (+7.01), 276.0 (+7.96), 251.0 (-1.92); IR Ve (CHCL) cm™: 3500, 3024, 2950, 1720,
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1662, 1462, 1225, 1218, 1144, 782, 769, 755; UV A n.(MeOH) nm (log €): 398.0 (3.57), 273.5 (3.48);, 'H
NMR (CDCly): 0.80 (3H, s), 0.87 (3H, s), 1.01 (3H, s), 1.07 3H, s), 1.12 3H, s), 1.15 (3H, s) 1.18 (3H, s),
1.20 (6H, s), 1.70 (3H, s), 4.93 (1H, s, int. with D,0), for other signals, see Table 1, *C NMR (CDCl;): 10.92
(), 16.97 (q), 17.49 (q), 19.79 (q), 22.17 (q), 22.27 (q), 23.00 (q), 27.23 (q), 28.44 (q), 28.67 (1), 29.99 (1),
29.99 (1), 30.39 (s), 30.65 (t), 31.20 (1), 31.57 (q), 31.79 (q), 32.20 (q), 33.67 (s), 33.97 (¥), 35.61 (1), 35.96 (1),
36.11 (t), 36.25 (1), 36.44 (1), 36.50 (t), 37.96 (t), 38.98 (s), 39.03 (s), 40.59 (s), 42.11 (s), 42.66 (s), 44.04 (d),
44.45 (d), 51.59 (q, -OMe), 51.84 (g, -OMe), 128.56 (s), 134.66 (s), 179.34 (s), 179.34 (s), for other signals,
see Table 2; FAB-MS (%): 926 (M") (8), 661 (10), 462 (100).

Reaction of 4-a-hydroxy-pristimerin (9) with pristimerin. 15 mg (0.03 eq) of pristimerin in 20 ml of dry
CH,Cl, were treated with 12 mg (0.025 eq.) of 9" and one drop of SnCl, as catalyst. The mixture of reaction
was stirred under reflux for 72 h. The solvent was removed under vacuum. The crude of reaction was purified by
TLC preparative (n-hex: AcOEt; 2:1) to give the corresponding dimer derivative (10) as pale yellow lacquer (3
mg) (10%); CD A n (MeOH) nm (Ac): 341.2 (+7.90), 287.0 (+3.68), 247.4 (-16.8); IR vauy (CHCL) cm™
3447, 3028, 2920, 1720, 1640, 1603, 1541, 1372, 1230, 1201, 752; UV A mx (MeOH) nm: 366; 'H NMR
(CDCl): 0.59 (3H, s), 0.66 (3H, s), 1.09 (6H, s), 1.21 (6H, s), 1.39 (3H, s), 1.48 (3H, s), 1.52 (3H, s), 3.60
(3H, s), 3.63 (3H, s), 5.86 (1H, s), 5.99 (1H, s), 6.02 (1H, d, J=6.0 Hz), 6.17 (IH, d, J=6.0 Hz), 6.61 (1H, d,
J=6.0 Hz), 6.67 (1H, d, J=6.0 Hz). FAB-MS (%): 944 (M") (20), 463 (90), 391 (100).
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