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Abstract—From the acrial part of Teucrium lanigerum, six new nco-clerodane diterpenoids, 7,8-dehydroeriocephalin,
teulanigeral, teulanigin, 20-epi-teulanigin, teulanigerin and teulanigeridin, have been isolated. The first of these, 7,8-
dehydroeriocephalin, is a natural substance, whereas the other compounds were isolated as their acetyl derivatives after
acetylation of an inseparable mixture of natural diterpenoids. The structures of these substances were established
mainly by spectroscopic means and, in the case of 7,8-dehydroeriocephalin, by partial synthesis from eriocephalin.

INTRODUCTION

In previous communications {1, 2], we reported the
structure clucidation of some neo-clkerodane diterpenoids
1solated as the main dite-penoid constituents from the
acetone extract of the aerial part of Teucrium lanigerum
Lag (synT. eriocephalum WKk. var. rubrifolium Coincy.). In
this communication, we report the isolation of six new
diterpenoids which were obtained as minor constituents
from the chromatographic fractions collected after the
clution of isoeriocephalin [ 1]. These fractions contained a
natural diterpenoid, 7.8-dehydroeriocephalin (1), and an
inseparable mixture of several diterpenoids which did not
show any acetoxyl signal in its 'H NMR spectrum. Acetic
anhydride-pynidine treatment of this mixture followed by
careful chromatographic separation yiclded five minor
diterpenoid constituents: teulanigeral (3), teulanigin (4),
20-epi-teulanigin (8), teulanigerin (6) and teulanigeridin
(7). which had not previously been described as natural or
synthetic substances.

The structures of all these new compounds were
cstablished mainly on the basis of spectroscopic evidence
and, in the case of 7,8-dehydroeriocephalin (1), by partial
synthesis from eriocephalin (2).

RESULTS AND DISCUSSION

The first of the new diterpenoids isolated from T.
lanigerum, 7,8-dehydroeriocephalin (1), had a molecular
formula of C,;,H;,O, and its 'H NMR spectrum
(Table 1) showed characteristic signals for a S-substituted
furan ring, a 4a,18-oxirane ring, a C-19 acetoxymethyl
group and an acetylated C-20-C-12 hemiacetal func-
tion identical with those found in eriocephalin (2),
a neo-clerodane diterpenoid previously isolated from
T. eriocephalum, the structure and absolute configur-
ation of which have been clearly established by X-ray
diffraction analysis [3]. In addition, the IR, UV and
'H NMR spectra of compound 1 revealed the presence of
a (C)CO—C(OH)=C(Mc)-(C) structural moiety (v1680
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and 1645cm™'; 41283 nm, log £3.94; §1.92, 3H, s, Me-17)
[4). Since chromium trioxide-pyridine oxidation of
eriocephalin (2) [3] yielded a compound identical in all
respects with 7,8-dehydroeriocephalin, the structure and
absolute configuration depicted in formula 1 were firmly
established for this new diterpenoid.

Another of the new diterpenoids, teulanigerai (3), had a
molecular formula of C;,H,;0,,. Its IR (see
Experimental) and 'H NMR (Table 1) spectra showed a
B-substituted furan ring, a 4x,18-oxirane ring and a C-19
methylenacctoxy group identical with those found in 1.
Teulanigeral (3) also possessed the characteristic features
of a C-12 acetoxyl group in a furoclerodane hydrocarbon
skeleton (8y.,, 6.05dd, by ., 2.70dd, by, 2.77dd,

Table 1) [5]. an axial aldehyde group at the C-20 position
Op 967d, Jingrange = 06HZ, vy, 2760 and
1720cm™*; [M ~1]" ion fragment at m/z 503) and a
(C}-CH(OACc)CO-CH(Me)- (C) structural moiety (6,,“
5.09d, J = 09Hz; S, ,, 1.15d, Jg ,, = 7.2 Hz). This
moiety was identical with that previously found in the
acetyl derivative of isoeriocephalin [1], a substance
possessing an equatorial C-17 methyl group, a C-6a
acetoxyl group and a C-7 ketone function and very
different from that of a C-6 keto, C-7a acetoxyl isomeric
structure, such as criocephalin acetate (6., 5.60d, J
= S Hz; 8,4, 1.03d, J = 7 Hz2) [3]. Thus, structure 3
could be established for teulanigeral, although the con-
figuration at C-12 and the absolute stereochemistry were
not ascertained. However, on biogenetic grounds it may
be supposed that teulanigeral (3) possesses a neo-
clerodanc absolute configuration [6] as do the other
diterpenoids occurring in the same species ([ 1, 2] and this
work).

Teulanigin (4) and 20-cpi-teulanigin (8) possessed the
same molecular formula (C,;,H,,0,,)and their 'H NMR
spectra (Table 2) revealed the presence in  both
compounds of a S-substituted furan ring, a 4a,18-oxirane
ring, a secondary C-17 methyl group, a C-19
acctoxymethyl group and an acetylated C-20-C-12



176 ). A. HUESO-RODRIGUEZ et al.

0

l<(),\c
2 "

&

w0
r,('M,()Ac

1
2 78,388 -Dihydro

. 0
CH,0Ac

4 R!'=H, R*=0Ac
8 R!'aQAc. Ri=H

hemiacetal function identical with those found in several
neo-clerodane derivatives isolated from other Teucria
species, such as eriocephalin (2) [3]). In addition,
compounds 4 and § a C-6 ketone group (vo
1715cm™ ' in4and 1720cm ™' in §; 3, 204.4 s in 4 and
204.7 s in 5, sce Table 3) and an equatorial acetoxyl group
at the C-38 position (4: 6., 5.00dd, J,,, =88 Hz J .
= 56Hz 8 6y, 531dd J,, =114Hz, J,, = 50 Hz).
The presence of the latter function in compounds 4and §
was confirmed [ 7] by the fact that the signal of the Hy-18
proton (see Table 2) appeared as a doublet, without the
long-range H,-18, H-38 coupling characteristic of 4a,18-
epoxyclerodanes possessing a 38 equatorial proton [1-5].

The '3C NMR spectrum of 20-epi-teulanigin ()
provided further support for the proposed structure. The
chemical shift values for the C4-C-9, C-11 C-17, C-19
and C-20 atoms were identical with those reported for the
corresponding carbon atoms of gnaphalidin [3], a neo-
clerodane diterpenoid possessing the same structure as
that depicted in formula 8, but lacking the C-38 acetoxyl
function. Moreover, the shift values for the C-1-C-3,C-10
and C-18 atoms of 20-epi-teulanigin (5) were the same as
in 4a,18-epoxy trans nco-clerodanes with a 3B-acetoxyl
group, such as teupyreinin {7].

All the above data established structure § for 20-cpi-
teulanigin, the configurations of the C-12 and C-20
centres being confirmed by NOE experiments. Irradiation
of the Me-17 protons (61.32, Table 4) produced a 6°,

NOE enhancement of the H-14 signal, whereas no effect
was observed on the signals of the H-12 and H-20 protons.
This indicated an exo relationship between the Me-17
group and the H-12 and H-20 protons [2]. Furthermore,
irradiation of the H-20 proton caused a 5% NOE
enhancement (Table 4) of the signal of the H-12 proton,
which was in agreement with all the above conclusions.

The neo-clerodane [6] absolute configuration
depicted in formula 8 for 20-cpi-teulanigin was inferred
from its CD curve, which showed a negative Cotton effect
(Agyos — 1.04), as does gnaphalidin (Aeyos —0.72) 3, 8]
Thus, 20-cpi-teulanigin is 38-acetoxy-20-O-acetyl-4a,18;
15,16-diepoxy-6-keto-neo~clerodane-13(16),14-diene-20S,
12S-hemiacetal (8).

Teulanigin (4) is the 20R epimer of compound 5. This
was established from the following facts: (i) a comparnson
of the '>C NMR spectra of compounds 4 and § revealed
significant differences in the chemical shifts of the C-8-C-
11,C-13,C-17 and C-19 atoms (see Table 3), which can be
attributed to configurational differences in the C-12
or/and C-20 centres [2]; (ii) irradiation of the Me-17
protons of compound 4 produced an NOE enhancement
in the signals of the H-14and H-20 protons (7°%,and 13°,
respectively), whereas no effect was observed in the H-12
signal (see Table 4). Furthermore, irradiation of the H-20
proton caused NOE enhancements in the signals of the H-
Ta (7°;) and Me-17 (29,) protons but not in the H-12
signal (Table d4). All these facts established a trans
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Table 1. 'H NMR data of compounds I and 3 (90 MHz, CDCl,, TMS as
internal standard, J values in Hz)*

1 3
H-68 5.09d
Jeg.00=09
H,-11 2.30dd 2.70dd
Juane=135.01a02=90  Jyane=12J012=84
Hy-11 2.70d4d 277dd
Jimnn=12 Jimiz=36
H-12 5.29dd 6.05dd
H-14 643dd 643dd
Jiaas=17.J14,4=08 Jia1s=18.J14,16=08
H-15 7.39% 7411t
Jisae=18
H-16 7.39% 7.49dd
Me-17 1925 1.15d
Jirep=72
H,-18¢ 241d 243d
Jiaun=48 Jisn1en =36
H,-18% 2.65dd 3.05dd
Jisn =28 Jimy=18
H,-19 4.50d 417d
Jioa1on =115 Jioa19n=12
Hp-19 467d 4.75d
H-20 643s 9674
J ong-range ™ 06
OAc 205s 2.10s
195s 207s
- 192s

* Spectral parameters were obtained by first order approximation. All these
assignments have been confirmed by double resonance experiments.

t Exo hydrogen with respect to ning B.

$ Endo hydrogen with respect to ring B.

§Overlapped signal.

relationship between the H-12 and H-20 protons and
indicated that the Me-17 group, as well as the H-14 and H-
20 protons, were on the same side of the plane defined by
the hemiacetal ring [2]. Finally, teulanigin (4) showed a
negative Cotton effect (Aeyoe — 0.60), which confirmed a
neo-clerodane absolute configuration for this compound.
The smaller Ae negative value of 4 with respect to
compound 8 (Ae—0.60 and - 1.04, respectively) is in
accordance with the structural difference between these
two compounds and in complete agreement with the
predictions based on the octant rule. The C-20 acetoxyl
group of compound 4 is placed in an octant of positive
contribution, whereas that of 20-epi-teulanigin (5) is in a
negative one.

Another of the neo-clerodane diterpenoids isolated
from 7. lanigerum, teulanigerin (C,4H;,0y,), 'pow
the structure depicted in formula 6. The IR, 'H NMR
(Table2) and '’C NMR (Table 3) spectra of this
compound clearly indicated the presence of two tertiary
hydroxyl groups at the C-4x and C-6a positions (vgy
3450cm ™, br; 85, 4.21, 1H, and 4.09, 1H, disappearing
after the addition of D,0; 8., 82.5s, and ., 106.4 s) and
a C-6p-C-18 hemiacetal grouping (C-18 protons as an AB
system at 64.04 and 423, J__ = 102 Hz, 4., 76.31)
identical with those of teupoﬁ V [9]. The presence in
teulanigerin  (6) of a (C)CH(OAc)-CH(Me)HC)
structural moiety with a C-7a axial configuration of the
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acetoxyl group was clearly established because the H-78,
H-88 and Me-17 protons showed a 'H NMR pattern
(6u_7, 5.124. .’1'..‘ =29 Hz 6"4’ 2.3844. Jl’.l‘I - 73 i{z
814017 1.21 d, sec Table 2) almost identical with that for the
acetyl derivative of eriocephalin (2) [3]. Finally, the 125
and 20S configurations of teulanigerin (6) were inferred
from NOE experiments (Table 4) [2]. Irradiation at §1.21
(Me-17 signal) caused a 59, NOE enhancement in the
signal of the H-14 proton, but the signals of the H-12 and
H-20 protons were not affected. All the above data are
only compatible with structure 6.

The last diterpenoid isolated from 7. lanigerum, teulani-
geridin (7), had a molecular formula of C3¢Hy 0, ,and its
IR spectrum showed no hydroxyl absorption. It possessed
two acetoxyl groups (62.14 and 2.10, 3H each, both s;
13C NMR signals at 170.5s, 169.2s, 21.7q and 21.2 g,
see Tables 2 and 3) and an orthoacetate function (61.47,
3H, s; '>*C NMR signals at §106.1 s and 23.3¢q) [10],
besides a B-substituted furan ring, a C-17 secondary
methyl group, an acetylated C-20--C-12 hemiacetal group-
ing and an equatorial 38 acetoxyl group identical with
those found in teulanigin (4). In addition, like teulanigerin
(6), teulanigeridin (7) had a C-18-C-6f bemiacetal ring
(see signals of the C-18 protons and the carbon atom
resonances of C-4, C-6 and C-18 in Tables 2 and 3,
respectively) instead of the 4a,18-cpoxide and the C-6
ketone of compound 4. All the above data can be
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Tablke 2. 'H NMR daua of compounds 4-7 (300 MHz, CDCl,, TMS as
internal standard)®

4 s [ 7

H-3a 5.00dd 5.31dd § 5.32dd
H-7a 2.59dd 3011 $ §
H-78 § § $.12d §
H-88 192ddq § 238dg $
H,-11 240dd 2144dd 206dd 1.82dd
Hy-11 248dd 241dd 2.57dd 241dd
H-12 S.14dd 5.00¢ S.16¢ 5.02dd
H-14 6.40dd 6.44dd 6.43dd 6.36dd
H-15 7.401¢ 7.40]| 7.38¢ 7.38:
H-16 743dd 740" 7.35dd 7.39dd
Me-17 1.10d 1.32d 1.214d 1.02d
H,-18 2814t 2694t 4044 3.54d
Hy-18 293d3 3.16d3 423d 4.06d
H,-19 415d 4.60d 4.72d 399d
Hy-19 468d 482d 5.06d 4.36d
H-20 634s 6.32s 6.75s 6.12s
OAc 222s 2.16s 215s 2145

202s 207s 205s 2.10s

201s 201s 1975 —
Orthoacetate — - — 1.47s
J (Hz)
32, 22 5.6 50 § 59
32,28 88 114 $§ 1.3
72,78 153 146 §
Ta, 88 13.5 14.6 — §
18.88 40 § 29 §
88.17 6.9 6.8 73 6.5
11A,11B 134 139 13.7 13.2
11A,12 10.0 8.3 1.6 9.6
11B, 12 73 88 7.2 71
14,15 1.7 14 1.6 1.6
15,16 1.7 § 1.6 1.6
16, 14 09 1.0 09 1.0
18A, 18B 5.3 5.7 10.2 99
19A, 19B 11.7 120 13.8 10.1

*Spectral parameters were obtained by first order approximation. All
these assignments have been confirmed by double resonance

experiments.

t Exo hydrogen with respect to ning B.
$Endo hydrogen with respect to ring B.

§Could not be identified.
[[Overlapped signal.

accommodated only in a structure such as 7, in which the
orthoacetate function must be attached to the 4a,6a and
19 positions. The 12S and 20R configurations were
established from a NOE experiment (Table 4), since
irradiation at 81.02 (Me-17 signal) caused a NOE en-
hancement in the H-14 (5°,) and H-20 (15%) proton
signals but no effect was observed on the signal of the H-
12 proton [2].

The absolute configuration of the latter two diter-
penoids (6 and 7) was not ascertained; however, it is
reasonable to assume that compounds 6 and 7 belong to
the neoclerodane (6] series, like all the diterpenoids
isolated from Teucria hitherto ([1-5, 7-9] and references
therein).

Since compounds 3- 7 were isolated as their acetyl

derivatives and, before acetylation, the 'H NMR spec-
trum of the mixture of diterpenoids was devoid of
acetoxyl signals, it is clear that the natural products
isolated from 7. lanigerum were the corresponding de-
acetylated compounds. Finally, it is important to note that
the 'H NMR spectrum of the natural mixture of diter-
penoids showed a singlet signal at 4 1.47, thus confirming
that the orthoacetate grouping of teulanigeridin (7) is not
an artefact.

EXPERIMENTAL

Mps are uncorr. For general details of the collection of plant
materials and the extraction of the diterpenoids see ref. [1].
Isolation of 7,8~dehydroeriocephalin (1). The chromatographic
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Tabie 3. '>C NMR data of compounds 4-7 (CDCl,, é values

from TMS)
C 4 s 6 7
1 21.8¢° 21.3:¢ 22.2¢ 2214
2 31.0¢ 30.7¢ 25.0¢ 30.6¢
3 68.5d 66.64 30.5¢ 73.5d
4 60.2s 61.2s 825s 83.1s
b $39s 543s 53.4st 428s
6 2044 204.7s 106.4s 106.6 st
7 46.2¢t 455t 74.7d 35.0¢
8 43.1d 4144 3944 40.34d
9 527s S518s 53.1st 520s
10 509d 54.2d 51.3d 43.64d
1 46.5¢t 4361t 42.0¢ 427
12 72.2d4 71.24 72.5d 71.9d
13 124.1s 125.7s 128.5s 12435
14 108.5d 10844 108.94d 108.7d
15 143.3d 143.5d 143.5d 143.5d
16 139.2d4 139.5d 139.6d 139.4d
17 17.3¢q 180¢ 1509 1694
18 4.2 4.5 76.3¢ 3.7
19 63.3¢ 61.7¢ 61.3¢ 59.4:
20 98.04 97.6d 98.4d 98.2d
OAc 170.1s 1704 17145 170.5s
169.3s 169.3s 171.3s 169.2s
169.3s 169.2s 169.0s —
21649 21.5¢ 21.5q 21.7q
2094 209¢ 21.3q 21.2q
2069 2064 2079 -
Orthoacetate 106.1 st
- — 233q

*SFORD multiplicity.
t These assignments may be reversed, but those given here are
considered to be the most likely.

fractions obtained after clution of isocriocephalin [1] were
cvaporated to dryness and the ressduc (2.3 g) was chromato-
graphed on a silica gel column (Merck No. 7734, deactivated with
10%, H,0, 300 g) cluted with EtOAc—#-hexane (4:1), yielding
pure 7,8-dehydroeriocephalin (1, 100 mg) followed by a complex
mixture of diterpenoids (2 g). 7.8-Dehydroeriocephalin (1) had
mp 191-192° (EtOAc-n-hexane), [a] i — 43.6° (CHCly; ¢ 0.112)
IR vEBrem™!: 3430, 3150, 3130, 2960, 2880, 1740, 1680, 1645,
1505, 1445, 1380, 1235, 1095, 1045, 960, 950, 880, 810, 740;
UV iMOH nm (log ex 283 (3.94x 'H NMR (90 MHz, CDCl,}
see Table 1; EIMS (direct inlet) 7S eV, mj/z (rel. int.k 460 [M]*

(0.5, 372 (3). 341 (4), 312(3.2), 300 (15), 281 (14), 253 (11}, 219 (11),
177 (13), 161 (12), 115 (12), 105 (15), 95 (15), 94 (22), 91 (19), 81
(29), 77 (20), 69 (13), 53 (17), 43 (100). (Found: C, 62.48; H, 6.23.
C;4H;40, requires: C, 6260, H, 6.13%,)
1.8-Dehydroeriocephalin (1) from  eriocephalin  (2).
CrO,-C4HsN treatment of compound 2 (200 mg) (3] in the
usual manner gave a compound (70 mg, after chromatographx
purification) identical in all respects (mp, mmp, (a]p. IR, UV,
'H NMR, MS, TLQ) with natural 7,8-dehydroeriocephalin (1).

Acetylation of the mixture of diter penoids 1o produce compounds
3-7. Ac;O0 C4H4N (20 ml, 1:1) treatment of the complex
mixture of diterpenoids (2 g. sec above) during 24 hr at room
temp. yiclded a mixture of several compounds which was
subjected to column (silica gel) chromatography. Elution with n-
hexane-EtOAc (3:1) gave the following pure compounds in
order of elution: teulanigeridin (7. 20 mg). teulanigeral (3. 8 mg).
teulanigin (4, 60 mg), 20-cpi-teulanigin (8, 20 mg) and teulan-
igenin (6, 110 mg), besides scveral fractions containing mixtures of
the above substances and other unidentified compounds. Before
acetylation the mixture of diterpenoids showed a 'H NMR
spectrum without acetoxyl signals, but with a singlet signal at
61.47 due to the orthoacetate function of teulanigendin (7).

Teulanigeral (3 Mp 171-172° (EtOAc n-hexane) [a] ) - 2.5
(CHQly; ¢ 0.244) IR vK cm !: 3170, 3150, 3120, 3080, 2970,
2880, 2760, 1745 (br), 1720, 1505, 1440, 1370, 1250, 1230, 1165,
1055, 1035, 1025, 980, 920, 880, 810, 790, 770, 'H NMR (90 MHz,
CDCl,) see Table 1; EIMS (direct inlet) 75 eV, m/z (rel. int.) 504
[M]° (1), 503 (0.8), 474 (2), 462 (1), 445 (1.5), 402 (5), 314 (5), 296
(7),283(5). 189 (5). 153 (8), 111 (8),105(7),97 (11),95(12),94 (23),
91 (9). 81 (13), 67 (5). 55 (6). 43 (100). (Found: C, 62.01; H, 6.28.
C;6H;;0,, requires: C, 61.89; H, 6.39°,))

Teulanigin (4). Mp 168- 170° (EtOAc-n-hexanek (2] + 23.8°
(CHCly; ¢ 0412 CD nm (Ac)k 358 (0), 306 (—0.60), 250 (0),
{McOH; ¢ 0.048), IR vK®cm™': 3150, 3125, 3080, 2980, 2890,
1745 (br), 1715, 1502, 1450, 1380, 1240, 1220, 1160, 1070, 1050,
1030, 960, 885, 875, 780; 'H NMR (300 MHz, CDCl,}. see
Table 2; '*CNMR (252 MHz, CDCl,x see Table 3; EIMS
(direct inlet) 75 eV, m/z (rel. int.k 504 [M] " (0.5), 445 (1.5), 402
(3.5), 308 (3), 283 (S) 266 (4), 248 (5). 217 (5. 203 (6). 201 (6). 189
(5), 187(6).175(7),145(9), 105 (7).95(11),94 (20),91 (11),81 (12),
69 (11), 55 (6). 43 (100). (Found: C, 61.75; H, 6.31. C,,H,,0,,
requires: C, 61.89; H, 6.39°,)

20-Epi-teulanigin (5). Mp 182-183° (EtOAc-n-hexane), [a] 4
~52.10 (CHCly; ¢ 0.330), CD nm (Ac): 335 (0), 305 (- 1.04), 245
(0) (McOH; c 0.046}, IR vKBr cm ' 3160, 3140, 3080, 2950, 2880,
1755, 1735 (br), 1720, 1505, 1430, 1390, 1250, 1230, 1065, 1040,
905, 875, 810, 'H NMR (300 MHz, CDCl,} sce Table 2;
'3C NMR (25.2 MHz, CDCl,) see Table 3; EIMS (direct nlet)
75V, mjz (rel. int) S04 [M]* (0.2), 445 (0.8), 402 (2.5), 308 (2),
283 (3), 266 (3), 248 (4), 217 (4), 201 (4), 189 (5), 187 (4), 175 (4), 145

Tablke 4. NOE experiments on compounds 4 7

Observed NOE enhancement (°,)

Irradiation -—_—— —_—
(€] H-7a  H-78  H-12 H-14 H,-19 Hp-19  H-20 Me-17
4 1.10(Me-17) i d 0 7 0 0 13 —
6.34 (H-20) 7 0 0 * 4 0 - 2
L 1.32(Me-17) ¢ ® 0 6 0 0 0 —
6.32(H-20) 0 0 5 0 2 6 0
6 1.21 (Mc-17) — 8 0 b 0 0 0 —
7 1.02 (Me-17) ¢ ® 0 b) 0 0 i5

*Not determined.
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(61 105 (71 95 (13),94 (21),91 (12). 81 (16). 69 (11), S5 (6), 43 (100).
(Found: C, 61.80; H. 6.24. C, H,,0,, requires: C, 61.89; H,
6.39°,)

Teulanigerin (6). An amorphous solid which melted at 90- 95°;
(a]& —69.8° (CHCly: ¢ 1.037); IR vKBrem ' 3450 (br), 3160,
2970, 2940, 2870, 1750 (br), 1505, 1450, 1375, 1250, 1090, 1030,
960, 875, 800; 'H NMR (300 MHz. CDCl,k see Table 2
13C NMR (75.4 MHz, CDClyk see Table 3; EIMS (direct inlet)
75¢V.myz (rel. int): 522 [M]" (0.5). 504 (5), 476 (2), 462 (5), 445
(111,416 (11),403 (20), 402 (24), 342(9),266 (11), 163 (17), 153 (13),
145 (12), 121 (11} 111 (16), 105 (12). 95 (22), 94 (23), 91 (11), 81
(25). 69 (15). 55 (11). 43 (100). (Found: C, 59.40; H, 6.41.
C1eH,.0,, requires: C, 59.76; H, 6.56°,.)

Teularugeridin (7). An amorphous solid which melted at
100-110%; {a]iy + 444 (CHCIy; c 0.251); IRvXE cm™!: 3150,
2930, 2860, 1745, 1505, 1455, 1405, 1375, 1290, 1250, 1230, 1090,
1030, 980, 875, 818; 'H NMR (300 MHz, CDCl,}. see Table 2;
13C NMR (75.4 MHz, CDCl,) see Table 3; EIMS (direct inlet)
75¢V.myz (rel. int.x S04 [M]* (1), 460 (0.4), 445 (6), 444 (3), 400
(4). 359 (4), 329 (4), 311 (4). 283 (6), 187 (8), 163 (13), 145 (10), 137
(11), 105 (10), 95 (16). 94 (18),. 91 (14), 81 (18). 69 (12), 55 (11). 43
(100). (Found: C,61.60; H,6.22.C,,H,,0,, requires: C,61.89: H,
6.39°,)
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