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Abstract—From the aerial parts of Teucrium lamufolium and T polium, a neo-clerodane diterpenoid, teulamifin B has
been isolated, besides the previously known diterpenoids 19-deacetylteuscorodol and teucroxide The structure of
teulamifin B[15,16-epoxy-6f,128,18-trihydroxy-neo-cleroda-3,13(16),14-tr1en20,19-olide] was established by chemi-

cal and spectroscopic means and by correlation with 19-deacetylteuscorodol

INTRODUCTION

In previous communicattons, we reported the 1solation of
teuscordin, teuflin, montanin C, 19-acetylgnaphalin, iso-
teuflidin [1] and 12-epiteupolin II [2] as diterpenoid
constituents of T lamufolium. In this communication, we
report the isolation and structural determination of a
new diterpenoid, teulamifin B(1) which has been isolated
from the same plant as well as from T polium (var
polium), besides the previously described diterpenoids 19-
deacetylteuscorodol [3] and teucroxide [4]

RESULTS AND DISCUSSION

Teulamifin B(l) had a molecular formula of
C,0H,605, from the elemental analysis and mass spec-
troscopy. Its IR spectrum was consistent with the pre-
sence of a furan ring (3140, 1500, 875 cm ™ !), a d-lactone
ring (1700cm~!) and hydroxyl groups (3430,
3300 cm~!) Its ‘H NMR and '3C NMR spectra (Tables
1 and 2) supported the structure 1 However its mp
(207-209°) as well as some of the !3C NMR parameters
were markedly different from these recently reported [3]
for teubotrin(mp 110-114°), a diterpenoid 1solated from
T botrys and possessing the same structure, with C-12
stereochemistry unknown

As expected, the IR, 'HNMR and mass spectral par-
ameters of teulamifin B(1) and teubotrin [3] were very
similar Significant differences 1 the '3C NMR chemical
shifts (1.5-3 ppm) were observed for the carbon adjacent
to the C-12 chrral centre as well as for the olefinic C-3 and
C-4.

A final proof that teulamifin B(1) has the structure and
absolute configuration depicted mn formula 1 was ob-
tained by sodium hydroxide treatment [5] of 19-deace-
tylteuscorodol (3) [3] which yielded a compound iden-
tical 1n all respects (mp, mmp [a]p, IR, '"HNMR and
MS) with natural teulamfin B.

Acetylation of teulamifin B(1) yielded the triacetate (2)
which showed very similar spectral parameters to those
of teubotrn triacetate [3]

EXPERIMENTAL

Mps uncorr, '"HNMR and *CNMR at 250 1 MHz and
50 MHz, respectively with TMS asnt standard Plant matenals
of T lamufohum were collected mn July 1984 near Malko
Tirnovo, while those of T polium were collected mn July 1982
near Plovdiv

Extraction and isolation of the diterpenoids from T lamufol-
wm Dred and finely powdered T lamufohum aenal parts
(1 28 kg) were extracted as described 1n previous papers [1, 2]
The CHCI; extract (6 g) was chromatographed over silica gel
column (110 g, Merck N 7734, deactivated with 10% H,0)
Eluttion with CH,Cl,, CH,Ci,-MeOH mxture and
CH,C1,-MecOH (99 1) gave teulamifin B(1), (100 mg) and 19-
deacetylteuscorodol (3) (210 mg) [3] Further elution with
CH,Cl,-MeOH (97 3) yielded teocroxide (240 mg) [4] Teul-
amifin B(1) on recrystalization from Me,CO-petrol showed mp
207-209°, [«]3° —49 3° (Me,CO, ¢ 023), IRvEBrem ™1 3430,
3300, 2980, 2940, 1700, 1480, 1180, 1120, 1040, 875 EIMS (direct
inlet 70 eV, m/z (rel 1nt.). 362 [M]* (60), 344 [M —H,O0]* (15),
326 [M—2H,O0]" (10), 3i4 (8), 296, (6}, 95, (86}, 51, (70); 41,
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(100) Found C. 6600, H, 738

, H, CooB, 50y requires. C 6628 H_
723% 'HNMR and '*C NMR see Table 1 and 2

Isolation of teulamufin B(1) from T polium The chromato-
graphic fractions obtained before ¢lution of montanin E[6] were
evaporated to dryness and the residue (320 mg) was chromato-
graphed on a silica gel column (Merck No 7734, deactivated
with 10% H,0, 160 g), eluted with CHC1;,-MeOH (98 2)to give
teulamifin B(90 mg) and 19-deacetylteuscorodol (38 mg) [3]

Acetylation of teulamifin B(1) Ac,O-pyridine treatment of 1
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(38 mg) 1 the usual manner gave the tnacetate (2) (38 mg), as a
colourless resin IR vEHE! cm ™1 2940, 1735 (br), 1450, 1380, 1250
(br), 1020, 880 '"HNMR see Table 1 EIMS (70 eV), m/z (rel int)
(direct nlet) 488 [M]* (3), 446 [M —C,H,0]" (20), 428 (30),
326 (15), 43 [MeCOO]™ (100)

Preparation of teulamifin B(1) from 19-deacetylteuscorodol (3)
19-Deacetylteuscorodol (3). (70 mg) dissolved in MeOH (4 ml)
was added to a 2% soln of NaOH and the mixture was refluxed
for 2 hr and then extracted with CH,Cl, The extract was

Table I 'H NMR spectral data of compounds 1, 2 and 3 (TMS as 1nt standard)*
H 1 (Pyridine-ds)t 1 (CDCly)t 2 (CDCly) 3 (Pyridine-ds)
12 156 m 148 m 215m
1p 284m 240 m? 193mi
2x 212m3¢ 205m; 226m
2p 232m 220m 226m
3 593m 601¢ 596m 6021
6% 475m 429m 517t 509 mi
T 197m 170m 260mi
78 212m 1 70m 193m3i
8 307m 222dd 260mi
108 355dd 279dd 240mi 276dd
1A 270dd 224dd 240mi 250d
11B 296dd 262dd 250d
12 532dd 492dd 606dd 559¢
14 675m 645m 6441 662m
15 7631 739m 740t 7691
16 778 m 742m 746 m 784m
Me-17 104d 087d 087d 113d
18A 476+ 411hrs 424d 478d
18B 476+ 411 brs 452d 496d
19A 441d 421d 4304d 4424
19B 471d 439d 445d 504d
OAc 205 5(6H)

208 (3H)
12, 108 130 134 126
14, 108 22 27 25
2x.3 38 36 33
26,3 <1 36 33
Sz, T 26
6o, 718 - 26
Ta, 88 128 - 130 -
78, 8f 42 42 -
84, 17 67 67 62
1A, 11IB 158 155 162 --
11A. 12 97 94 98 88
11B. 12 23 23 35 88
14, 15 14 16 15
15,16 14 16 15
18A, 1B 126 113
19A.19B 120 122 128 111

*Spectral parameters were obtained by first order approximation All asssignments
were confirmed by double resonance experiments

+The spectrum of 1 1n pyndine-ds 15 better resolved, some parameters 1in CDCl,
are reported for comparison purposes with teubotrin [4]

After treatment of 1 with trichloroacetylisocianate in CDCl, the > NH signlets of

the resulting tricarbamate were observed at

0847 859 and 8 96 ppm The correspon-

ding signals for the tricarbamate of 3(in CDCI,) were at 8 53, 8 57 and & 81 ppm

1 Overlapped signal



Table 2 '*CNMR chemuical shifts of compound
(in pyridine-ds)

Teulamifin B from Teucrium lamufolium and T poliym 1143

C ) C h)

1 20 9(2)* 11 37.902)
2 256(2) 12 621(1)
3 129 4(1) 13 132 6(0)
4 140 8(0) 14 109 4(1)
5 420(0) 15 143 4(1)
6 700(1) 16 138 (1)
7 370(2) 17 16 8(3)
8 309(1) 18 64 5(2)
9 50 4(0) 19 75 5(2)
10 36 9(1) 20 173 5(0)

*Number of attached protons determined by

the DEPT method

washed with H,O, dried over Na,SO,, recrystallized from
Me,CO-petrol to yield pure 1
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