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Abstract - Prom the aerial parts of Teucrium kotschyanum a new neoclero- 
dane diterpenoid, isoteucrin H was isolated and its structure of (122)- 

4' 
15.1 6-epoxy-2a-hydroxy-l9-nor-neocleroda-5(10).13(16).14-triene-l8,6~; 

20.12-diolide (2) was established by spectroscopic means and by partial - 
synthesis from teucrin H (1). Isoteucrin H is the first 19-nor-neocle- 

4 - 4 
rod-5(10)-ene derivative found in nature and has biogenetic importance. 

since structures vith a C-5,C-10 double bond were postulated as interme- 

diates in the biosynthesis of the diterpenoids belonging to the H-lOa- 

19-nor-neoclerodane series. 

From the acetone extract of the aerial parts of Teucrium kotschyanum Poech. (syno- 
2 

nym: T. smyrnaeum Boiss.)', family Labiatae, ve isolated , among other substances, 
the previously3'4 known neoclerodane diterpenoid teucrin H (1) and a new com- 

4 - 
pound, isoteucrin H whose structure (5) vas established as follovs. 

4' 1 
Isoteucrin H ('2) was very difficult to purify and after obtaining its H-nmr 

4 - 
spectrum (Table 7) was purified by transformation into its acetyl derivative 

22 
[mp 191 -194' (E~OAC-phexane); [alD +128.60 ( c H c ~ ~ ,  c 0.1 68 ):. Elemental analysis 

5 and mass spectroscopy gave the molecular formula of compound 3 - as C21H2207. Its 
ir spectrum vas consistent with the presence of a furan ring (3140, 3120, 1505, 

875 an-' ), y-lactone groups (strong and broad absorption at 1767 an-') and acetate 
7 

group (1735, 1240 cm-I ). Furthermore, the H-nmr spectrum of 3 was $lmost identi- 
6 

- 
cal vith that of the acetyl derivative (9) of teucrin H (Table l), thus sugges- - 4 
ting closely related structures for both compounds. 

-- -- 

Dedicated to Sir Derek H. R. Barton on the occasion of his 70th birthday. 



45 R = OAC 3 R = OAC - 
5 R = H  

Comparison of the 13c-m spectra of compounds 2 and 4 (Table 2) clearly establi- 
shed that the new diterpenoid had a C-5,C-10 tetra-substituted double bond instead 

of the a,B-unsaturated C-18.C-6B y-lactone moiety of the derivative 3. The olefi- - 
nit carbon atom resonances of compound 2 at 6 132.21 and 126.17 compared with tho- 

se of 4 (6 122.53 and 165.70) firmly supported this view. In agreement with this - 
conclusion, compound 2 showed uv absorption at 213 nm (log f 3.86). almost identi- 

-7 cal with that reported for the synthetic derivative 5 (Amax210 ~ n .  log E 3.96) - 
6 and quite different from those of 4 (Amax 223 nm, log E 4.05) and other neocle- 

8 - rod4-en-18,6-olide derivatives . 
The configurations at the C4. C-6 and C-12 centres of isoteucrin H were esta- 

4 
blished by nOe experiments9, which also confirmed the C-2a configuration of the 

hydroxy group of teucrin H (?) and established a 122 stereochemistry of its C-12 
4 

centre9, a structural feature of this diterpenoid not previously reported3. Table 

3 summarizes the results of the nOe experiments and shows that the acetyl deriva- 

tives of isoteucrin H and teucrin H have the relative stereochemistry depicted 
4 4 

in the formulae 2 and 4_ respectively, since the nOe enhancements observed are - 
9 compatible only with these structures . 

Final proof on structure and absolute corfiguration _2 for isoteucrin H was ob- - 4 
tained by treating teucrin H acetate (3) with a sodium carbonate THF-H20 solution 

4 - 
at room temp. for 6 days7, that predominantly gave a compound identical in all re- 

spects (mp, mmp, [a]D, ir, UV. l ~ - m ,  ms and 'SC) with the acetyl derivative ?. 
Isoteucrin H (2) is the first 19-nor-neoclerodane derivative isolated from a na- 

4 = 
tural source which has a C-5,C-10 double bond, and its occurrence in Teucrium kot- 

schyanum supports previous hypotheses 7'10 on the biogenesis of the 19-nor-clerodane 
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derivatives belonging to the H-lOa series, like teucvidin and teuflidin8. Natural 

diterpenoids with an olefinic C-5,C-10 double band are infrequent and only some 
1 1  

abeo-2O(lO- 9 )-labd-5(10)-ene derivatives are known . 
1 

TABLE 1. H-Nmr data of compounds 2-4_ (300 MHz, CDC13, TMS as internal standard) - - 

5 2 - 4 = 

H-20 4.42 2 (W, 10 Hz) 5.38 2 (Vt 9 HZ) 5.24 2 (W 16 HZ) 
2 

H-3a X I  2.47 & *X 

t 

H-30 1 .42 ddd 1.48 ddd tt 

H-4a 3 . 5 0 k g  3.38 & g - 
Hda 5.03 5 (Wh 18 Hz) 5.05 g (W 19 Hz) 4 5.75 5 (W 17 Hz) 

H-70 1 .62 ddd 1.65 9 I* 
t 

H-8B ** 1x 2.28 g ** 
H-100 - - 2.90 g ** 

++ 
H-lla 2.80s 2.79 s 2.70 dd 
H-118 2.22s 2.22 g 2.38 g 
H-12 5 . 6 0 9  5.58 ddd 5.34 g 
H-14 6.35 3 6.35 6.41 dd 
H-15 7.48 t 7.48 t 7.47 5 
H-16 7.43 g (wA 3 HZ) 7.44 m (wt 3 HZ) 7.50 (W 3 HZ) 

Me-1 7 1 .09 fi 1 .lo fi 1.23 d 
t 

OAC - 2.08 2 2.12 g 

,! (HZ). Compound 2: 2p13p 1.8; 3a.30 12.9; 3a.4~ 5.1; 3p,4a 10.9; 6a,7p 9.7; 7a,7@ - 
12.8; 78.88 3.5; 88.17 7.2; 11a.118 13.3; lla.12 9.1; 118.12 

3.0: 12.16 1.3; 14.15 1.8; 14.16 0.9; 15.16 1.8. 

Compound 2: - 28.30 5.3; 20,38 2.2: 3a.30 13.5; 3a,4a 4.5: 30,pa 10.8; 6a.78 

9.3; 7a,7p 13.0; 78.80 3.8; 80.17 7.1; lla,ltp 13.6; 11a.12 

9.1; 110,12 3.3; 12.16 1.1; 14.15 1.8; 14.16 0.9; 15,16 1.8. 

Compound 2: 60.76 14.1; 86.17 7.3; lla,llB 13.7; 11a.12 7.2: 118,12 10.0; 

12,16 0; 14.15 1.8; 14.16 1.0; 15.16 1.8. 

The H-6a proton shoved significant homoallylic couplings with the H4a and H-1 

protons (compound 2: J 2.4; J6a,la I.1: J6a,10 0.6 HZ) and with the H-3 and - 6a,4a 
H-1Op protons (compound f: J6a,1 00 2.0; J 6a.3~ + '60.38 0.9 HZ). 

* 
Spectral parameters were obtained by first order approximation. All the assign- 
ments were confirmed by double resonance experiments. 

** 
Overlapped signals. 

++ Protons H-lla (pro-2) and H-llp (pro-g) were distinguished by nOe experiments 
(see Table 3); H-110 and Me-17 are on the same side of the plane defined by the 
y-lactone ring. 



TABLE 2. 13c-~mr chemical s h i f t s  of compounds 1 and 4_ - (75.4 MHz, CDC13, I M S  a s  

i n t e rna l  standard).  

C-1 29.27 t (*) 29.41 t C-12 71.93 d 71 .66 d 
C-2 66.69 2 70.15 d C-13 125.78 2 (x)  124.08 2 
C-3 26.54 t 25.75 t C-14 107.75 (! 107.81 d 
C 4  35.27 I! (+) 122.53 2 C-15 144.52 d 144.40 d 
C-5 132.21 5 165.70 5 C-16 138.66 2 139.93 d 
C d  74.72 d 76.43 d C-17 15.50 $ 17.55 q 

C-7 31.76 t 31 a72 t C-18 176.05 2 ( " )  172.24 2 
C-8 36.02 d (+) 36.20 d C-20 175.94 5 (" )  175.57 2 
C-9 50.68 2 50.78 5 0COCH3 170.43 2 170.54 2 
C-1 0 126.17 5 (x )  41 .22 $ 0COgH3 21.28 q 21.21 q 

C-11 40.08 2 42.49 5 

(*) SPORD mul t i p l i c i t y  

(+)(x)(I8)  Assignments bearing the same s ign  may be interchanged, but those given 
here a r e  considered t o  be the  most l i ke ly .  

TABLE 3. NOe experiments on compounds 2 and 5. - 

NOe enhancements (3) 

Compound I r r a d i a t i o n 6  H 4 a  H 4 a  H-1Op H-12 H-14 H-16 H-lla H-l1p 

3 1.10 (Me-17) o = 12.5 - 0 0 1.9 0 1.5 

3 . 3 8 ( H 4 a )  - 6.7 - 0 0 o o o 
4, 1.23 (Me-17) - 9.2 o o 3.2 1.2 o 2.0 

5.24 (H-2B) - 0 6.5 0 0 0 0 C 
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