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In the preceding report!, we presented the produc-
ing strain, fermentation, isolation and biological activity
of S19159, a modulator of neurite outgrowth produc-
ed by Preussia aemulans. Herein we describe the structure
determination of S19159.

High resolution FAB-MS data indicated the molec-
ular formula C;,H,,Os; which is consistent with the
13C NMR data. The !3C NMR spectrum exhibited thirty
signals which were assigned as shown in Table 1 by
analyses of DEPT and 2D PFG-HMQC? and HMBC?®
spectra. The 13C NMR spectrum indicated the presence
of one ketone group (C-1, 211.63 ppm), one carboxyl
group (C-28, 181.15ppm), a tri-substituted double
bond at C-7 (117.82 and 142.48 ppm) and an exometh-
ylene at C-24 (157.72 and 106.89 ppm) and also in-
cluded five methyls, eight methylenes, seven aliphatic
methines (including two oxygenated methines) and four
sp® quaternary carbons. The molecular formula and
hydrogen deficient index together with the '3C NMR
data suggested that S19159 consists of a pentacyclic
structure. The presence of the partial structures shown
in Fig. 2 as bold lines was revealed by analyses of
DQF-COSY and spin-decoupling experiments. Assign-
ments of 'H NMR signals for the D ring and side chain
portions, which were severely overlapped, were sup-
ported by 1D selective PFG-TOCSY* experiments, using
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well separated signals of H-14 at 3.04 ppm, Me-21 at
0.97 ppm, H-23 at 2.14ppm and also H-7 at 5.24 ppm
which had long range coupling with the H-14 methine
proton. One remaining isolated methylene group at 1.38
and 1.51ppm (Hs-19) had a small geminal coupling
constant value of 4.2 Hz, indicating the presence of
cyclopropane ring system®~ 7,

The connectivities of the partial structures and
quaternary carbons were determined by analyses of the
HMBC spectrum. The connectivity surrounding C-24 at
157.72 ppm was established by the long range correlations
from all protons of the isopropyl group (H-25~27) and
allylic methylene protons (H-23). Positions of the two
singlet methyl groups were easily determined to be C-4
and C-13 by HMBC data shown in Fig. 2. The position
of the carboxyl group (C-28) was also determined to be
C-4 by long range correlation from Me-29. Protons of
the isolated methylene group (C-19) possessed long range
correlations to quaternary carbons consisting of ketone
carbon C-1, olefinic carbon C-8, and two methine carbons .
C-11 and C-14. The isolated methylene carbon C-19 also
had correlations with methine protons H-5 and H-11.
Based on the above mentioned NMR data the planar
structure of S19159 was determined as shown in Fig. 2
with the triterpenoid skeleton of 30-norcycloartane
having one additional carbon at C-24.

The stereochemistry of S19159 was determined by
NOE differential experimental data and J values (Table
1). NOE data are summarized in Fig. 3. The axial
orientation of H-3 was supported by the vicinal coup-
ling constant (J=9.3 Hz) between axial H-2 and H-3 in
addition to the observed NOE from H-5 to H-3. Thus,
the beta orientation of the hydroxyl group at C-3 was
establised. The orientation of Me-29 and the carboxyl
group C-28 at C-4 was determined to be axial and
equatorial respectively, by observed NOEs from H-19
at 1.51 ppm to Me-29 and from Me-29 to axial H-2 at
2.49 ppm. These data indicated that the C-19 methylene
possesses the beta orientation. An NOE was observed
between oxygenated methine H-11 and the upfield pro-
ton signal of the C-19 methylene group at 1.38 ppm,
suggesting that the hydroxyl group at C-11 has the alpha
orientation. The stereochemistry of C, D ring junction
was determined to be normal trans by NOE data from
H-17 to H-14 and from H-14 to the axial proton of
H-12ax. The relative configuration at C-20 was deduced
as shown in Fig. 1 by biogenetic consideration and by
comparison of the 13-C chemical shifts of the side chain
and the proton signal of H-17 (1.46 ppm, pseudo quartet,
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Table 1. NMR data for S19159 in CD,0D.

C (150 MHz) 'H (600 MHz)
HMBC NOE dif.
No. ppm No.  ppm (mult., J in Hz) :
1 211.63
2 47.90 2eq 2.87(dd, 6.8, 16.4) C-1,3
2ax  2.49 (dd, 9.3, 16.4) C-1,3,4
3 73.53 3 4.55 (dd, 6.8, 9.3) C-29
4 53.87
5 38.94 5 2.37 (dd, 6.4, 9.3) C-3, 6, 10, 19, 29 H-3
6 2432 6eq 1.88 (m)
6ax 1.88 (m)
7 117.82 7 5.24 (m)
8 142.48
9 36.97
10 39.27
11 70.13 11 434(d 59) C-8,9, 13, 19 H-12eq, 192
12 46.86 12eq 1.98 (dd, 5.9, 14.7) C-13,14, 18
12ax  1.93(d, 14.7) C-11,13,17, 18
13 43.00
14 49.69 14 3.04 (m) H-12ax
15 24.24 15a  1.42 (m) C-13
15b  1.70 (m) C-13
16 29.75 16a  1.32 (m)
16b  1.98 (m)
17 58.73 17 146 (@ C-20 © H-14
18 17.17 18 0.67() C-12,13, 14, 17
19 28.45 19a 1.38(d, 4.2) C-1,8,11, 14 H-11
19b  1.51(d, 4.2 C-1,8, 11 H-6, H-29
20 37.28 20  1.42 (m) C-13 :
21 18.90 21 097, 4.2) C-17, 20,22 H-20
22 35.62 22a  1.18 (m)
22b  1.59 (m)
23 32.05 232 1.92(m) C-20, 22, 24, 31
23b  2.14 (m)
24 157.72 ‘
25 3491 25 223 (m) C-24, 26, 27 H-26, 27, 31b
26 22.45 26 1.02(d, 6.8) C-24, 25,27
27 2247 27 1.03(d, 6.8) C-24, 25, 26
28 181.15
29 - 9.92 29  1.14(d, 6.8) C-3,4,5,28 H-2ax
31 1106.89 31a  4.66 (br. 5) C-23,25
' 31b  4.72 (br. s) C-23,25

J=9.6Hz) with those of sterols that have a similar
moiety®~ 1%, Therefore the structure of S$19159 includ-
ing stereochemistry, was determined to be 36,110-dihy-
droxy-24-methylene-1-0x0-30-norcycloart-7-en-28-oic
acid as shown in Fig. 1. Cycloartane triterpenoids are

well known as metabolites of some species of the plant
kingdom'" and 24-methylene-cycloartane compounds
have been isolated>®. Previously some aromatic anti-
fungal metabolites, e.g. culpin'® and preussomerins!?
have been isolated from Preussia spp. fungi'?. How-



YOL. 51 NO. 11

Structure of S19159.

Fig. 1.

Fig. 2. Planar structure of S19159 elucidated by
NMR analyses.
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29 728
%
ever 30-norcycloartane such as S19159 is unique as a 5)
fungal metabolite.
6)
Experimental
NMR spectra were obtained on a JEOL JNM A600
FT NMR spectrometer, and measured in CD;0D solu-
tion. Chemical shifts are given in ppm, using the 7
solvent signals for CD,HOD at 3.30 ppm and CD;0D
at 49.0 ppm as internal standards for 'H and **C NMR, 8)
respectively.
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Stereochemistry of S19159 with NOE
differential experimental data.
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