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Abract-A new ntockrodane diterpcnoid, tcugnaphalodin, has been isolated from the aerial part of Tewrium 
gnqhlodes. Its struc1urc, 6/3,18; 15,16dkpoxy_4s6a,12-trihydroxy-nco-ckrodar~-l3( 16),14dicn-20,19-ohde. has 
been established by chemical and spectroscopic means. 

IX-TRODUCllON 

In previous communications [l, 21 we reportad the 
isolation and structure elucidation of four nco-clerodane 
ditcrpenoids from the acetone cxtr(rt of the a&al part of 
Tmrium gnaphulodes. We have recumioed this plant 
and isolated a fifth diterpcnoid, tcugnaphalodin (l), in 
addition to gnaphalin, 19-acetylgnaphlin, gnaphalidin 
and teucrin P, [2,3] previously found in this soura. 

RESULTS AND DcSCUSSION 

Tcugnaphalodin (l), CzOH1~07, had an IR s-rum 
which was consistent with the prescncz of hydroxyl 
groups(3480.3400cm~‘),afufanring(3l50,3130,1510. 
875 cm - I) and, probably, a Mactonc function 
(17OOcm-‘1 The ‘H NMR spectrum of the new diter- 
penoid (1, Table 1) showed signals attributable to a 
sazondary methyl group and a &substituted furan ring, 
identical with those found in the other nco&rodanc 
diterpcnoids Mated from T. gtqhabdes [l-3]. In 
addition, the ‘H NMR spectrum of tcugnaphalodin (1) 
showal thra one-proton signals (88.43 s, 6.8361, J 
- 25 Hz, and 6.66 s) which disappcued after addition of 
D1O pnd were ossig& to two tertiary hydroxyl groups 
pnd to a sccondnry one. Tbtre were two AB systems at 
64.27 and 4.41 (I - 9.6 Hz) and at 4.92 and 5.17 (I 
- 121 Hz) of two wthylenc groupings bearing oxygen 
atoms and attached lo fully substituted fzarbon atow and 
finally, an ABX system (b, 250, 6 296 d, 5.28; I, 
= 15.5 HL, J, = 10.4 Hz. J 

dr J 
= 2 Hz) the x part of 

which appeared as a doublet tripkts before addition of 
D,O. thus atabhshing that this proton was aq&d (I 
= 25 Hz) with the hydroxylic proton a1 66.83 and 
suggnting that teugnaphalodin (1) possumi a fra 
secondary alcohol function at the C-12 position of a 
ckrodanc hydrocarbon skekton such as teumurilin, a 
diterpcnoid previously isolated from T&MM nrutiiirnv 
141. 

AI1 the above data pointed towards a structw such as 1 
for the flew ditcrpenoid and this was confirmed as follows. 
Treatment of compound 1 with ac&c anhyw 
at room temperature yielded a monoaottyl derivative (2, 
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CaIHlrO,), the IR spaztrum of which showed hydroxyl 
abaorptions at 3SOO and 342Ocm-’ and its ‘HNMR 
m (Tabk 1) showai paramagn&aIly shifted (ad 
- + 1.08) the signal of the X pnn of the ABX system. 
Chromium triolidtpyridinc oxidation of teugnapha- 
kxiin (1) gwe compound 3 (CloH1.O,), in which the keto 
group arising from the oxidation of the sazondary alcohol 
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Tabk I. ‘H NMR qnxtral dau of compounds 14 (300 MHz Tabk 2. “C NMR chemual shlfls (In 6 values 
TMS as mkrnal standard)’ from TMS) of compounds 1. 2 and 3 

It 2t 3$ Js 1. 2’ 31 

H-71 
H-78 
H-8B 
H,-Il 
Ha-I 1 
H-12 
H-14 
H-15 
H-16 
MC-17 
H,-18 
Ha-18 
HA-19 
H,-19 
OH 

OAC 
J W) 
7178 
7a 8s 
‘8.8S 
8/J. 17 
IIA, 118 
IIA, 12 
IIB. 12 
14.15 
14. I6 
15. I6 
l8A. l8B 
l9A. l9B 
l9B. IOf? 
IL lZ(OH) 

5 
2sOdd 
2.wdd 
5.28 dr 
673dd 
7.62 I 
776m 
1.04d 
4.216 
4.41 d 

4.92d 

5.176 
8.43 s 
6836 
666s 

- 

0 

: 
6.4 

IS.5 
IO.4 
2.5 
I.7 
IO 
I.7 
9.6 

12.1 
0 
2.5 

§ 
2.52dd 
2.37ddq 
2.6odd 
30464 
6.36dd 
6.69 dd 
7.63 r 
7.86m 
0.95d 
4.27d 

4.346 
4.89d 

5.14d 
8.68 s 

657s 
2.1 Is 

14.3 
126 
4.8 
6.6 

16.0 
10.5 
2.8 
I.7 
IO 
1.7 
9.9 

12.1 
0 

- 

I.61 dd L22dd 
2.24dd 
rwddq i 
3.04d 2.31 dd 
3.55d 2.48dd 

5.4Odd 
6.7466 6.4066 
7.45 I 7.44 I 

8.Wm 7.46m 
0.93 d 1.07d 
4.(#d 4.046 
429d 4.136 

4.596 5.006 
4.74dd 5.0ld 
4.1 I5 4.61 J 

._ .- 

3.92 J 4 16s 
2 12s 

14.7 15.6 
13.4 13.8 
4.9 0 
6.8 6.6 

18.8 14.0 
7.3 

9.9 
I.7 1.8 
0.9 0.8 
I.7 I8 

10.2 10.0 
12.3 13.2 

I.3 0 
-. 

*Spectral pamnctcrs were obtnmcd by ha order approxuna- 
uon. All these assignments have been confirmed by double 
resonance cxpcrunents. 

t In pyrxbned, solution. 
3111 deureriochloroform soluuon 
gOverlappcd signal. 

was conjugated (vco 1680 cxn - ‘; i 254 nm, log ~3.48) 
with the furan ring. These facts clca%established [4] that 
the secondary hydroxyl group of the new diterpenoid (1) is 
at the C-12 position. Furthermore. comparison of the 
‘H NMR spaxra (Tabk I) of compounds 2 and 4 (a 
synthetic product obtained by us from 19-acetylgnaphalin 
(5) by H,PO. trcatmnt [S]), showed that they are very 
similar and the difference in the chemical shift of the C- I2 
proton (66.36 in 2 and 5.40 in 4) must be due 10 the fact 
that compound 2 poesscs a C- I2 acetoxyl group and a 
C-20/C-19 b-&one instead of the C-19 acetate and the 
C-20/C- I2 y-tactone functions of compound 4. 

Finally, application of Horeau’s methud [7] to tcug- 
naphalodin (1, see Experimental) established the absolute 
configuration of the C-12 hydroxyl group as S. The 
absolute configuration of the substitutai rr~daalin 
moiety of tcugnaphalodin was not ascertainad. However. 
compound 1 is believed to belong to the nco-dcrodane [8] 
series like gnaphalin, 19-acetylgnaphalin (5). gnaphalidin 
and tcucrin P, [l-3], -occurring in the 38mc spa&s. 
Moreover. all the ditcrpenoids until now isolated from 
Teucrium species. and whose structures have been rigor- 
ously established, belong to the ncoclerodane series. 

On the basis of all the above data, structure 1 was 
established for tcugnaphalodin. 

EXPEILLWENTAL 

Mps arc umorr. For general detalis on mcrhods see rcfs [I. 21. 
Plant materials were collaztad in July 1984. r)cp~ Arganda, 
Madrid, Spain, and voucher Ipsfiwns were depoeited In the 
Herbarium of rhc Royal Botancal Garden of Madrid. 

In addition, the chemical shifts of the C-I to C-IO and Exfracrion Md tsoolarion o/ rhc diurptnoids. Dried and finely 
C-18 carbon atoms of compound 1 (Tabk 2) are almout powdered Teucr~um g~phuhfes L’Htr. aerial prts (6.5 kg) were 
identical with those rqortcd [S] for the corresponding extracted with Me&O (I5 I ) a( room wmp. for a wak. The 
carbon atoms of tcupolin V. a rronr-nco&ro&ne dita- cxWU (2600) was chroma~o~aphed on a siba gel column 
penoid which posscsx~ an haniacctalic bridge &twccn (Merck No. 7734. ductivatat with IS 7; H,O. 2 kg). dyed with 
the C-6 @ and C-18 positions and a tertiary a-hydroxyl petrol (alkanes, fats and waxes), then petrol .ErOAc mixtures. 

C-l 
c-2 
c-3 
C4 
c-5 
C-6 
c-7 
C-8 
c-9 
C-IO 
C-II 
c-12 
c-13 
c-14 
C-IS 
C-16 
c-17 
C-18 
c-19 
c-m 

OAc 

22.6 I$ 
23.7 I 
30.2 I 
81.6s 
47.8 s 

107.2s 
40.1 1 

35.56 
49.3s 
43.Od 

37.51 
62.76 

132.2s 
10!3.4d 

143.56 

138.9 d 
16.6q 
76.9 I 
67.4 I 

172.7s 

-. 

22.4 I 
23.9 I 
30.1 I 
81.4s 
48.0s 

107.0 3 
40.9r 
35.86 
49.13 
42.9d 

34.8 I 
65.26 

126.7s 
109.3d 
144.06 
140.76 
16.5q 
7701 
67.4 I 

171.8s 

169.9 s 
21.Iq 

23.41 
2341 
29.6 I 
81.5s 
47.7s 

107.1 1 

40.315 

36.66 

48.3s 

424 d 

40.510 
192.3s 

127.8s 

108.56 
144.5d 
147.46 

l6.3q 
76.4 I 

66.8 I 

172.4s 

.- 

*In pwmd, soUlon. 
t In dculcriochloroform soluuon. 
SWORD mulripbci~y. 
#That assignments may be reversed 

group at CA, whereas the C-l I to C-17. C-19 and C-20 
signals of the new diterpenoid (1) appeared at the sune 
position as those in a synthetic Wan.+nc0-dcrOdane 
diterpcnoid possessing a C-12 hydroxyl group and a C- 
20/C-19 &lactone function [63. 




