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A number of bitter substances has previously [1] been isolated f rom Teucr ium polium (golden g e r -  
mander),  family Labiatae, and the s t ructure  of the main component, picropolin has been established as a 
diterpenoid furolactone with a r ea r r anged  labdane carbon skeleton related to columbin [2]. In order  to com-  
pare the diterpenoids of plants of this genus, we have investigated the bitter substances of the officinal spe- 
cies Teucr ium chamaedrys  L. (chamaedrys germander) .  

When an acetone extract  of this plant was subjected to chromatographic  separat ion on silica gel and 
crystal l izat ion,  four new compounds with a bitter taste were isolated, which we have named respect ively 
in order  of increasing polari ty teucrins A, B, C, and D. According to their spectral  charac te r i s t i cs ,  all 
the substances have furan and lactone r ings.  The main c o m p o u n d -  teucrin A - according to e lementary 
analysis  and mass  spec t romet ry  is a norditerpenoid, C19H2006. Apart  f rom a furan nucleus (1595, 1510, 
and 880 cm -1) its molecule contains one active hydrogen atom in a hydroxy group (3390 cm -1) and two t,- 
lactone rings,  one of which is ~ f l -unsa tu ra t ed  {1745 cm -1, 220 nm), while the other is saturated (1760 cm-1). 

Teucrin A undergoes no change in dilute aqueous alkali. However, in methanol containing 5-7% of 
alkali it dissolves readily with the absorption of two equivalents of alkali, which confirms the presence of 
two lactone rings in the molecule. 

The hydrogenation of teucrin A in ethanol over Pd/BaSO 4 took place with the absorption of three mo-  
lecular  equivalents of hydrogen. The furan ring was saturated,  and hydrogenolysis  of one of the lactone 
rings took place with the formation of an acid, C19I-I260~, which, on standing, changed into a new lactone, 
C19H2405, not containing a hydroxy group. The es te r  oxygen of this lacton¢ is probably in the allyl position 
to the furan nucleus, i.e., the teucrin molecule has the f ragment  

~ ~ C H - C n , 2 \ / ,  C 

" 0  I , " 
O - -  CO / "\ 

This is confirmed by an analysis  of the mass  spect rum of the compound, which shows the peaks of furan-  
containing fragments  with m/e  81, 94, and 95, which are  charac te r i s t ic  for a number of furolactones of 
this type [1, 3, 4]. 

Teucrin B, C20H2407, was obtained in small amount by the elution of the mixture after  the separation 
of the main component. Its spect ra  show that its molecule contains a hydroxy group, a furan nucleus, and 
two T-lactone rings (1770 and 1750 cm-1) and differs f rom teucrin A by additional oxygen, and also by the 
absence f rom the UV spect rum of the maximum at 220 nm charac te r i s t i c  of an ce,fl-unsaturated lactone. 

The LR spec t rum of teucrin C, C20H2607, shows bands of a hydroxy group, a furan nucleus, and a 1/- 
lactone (1750 cm-1) and a strong maximum at 1725 cm-1, which may be ascr ibed to a 6-1actone. In con- 
t ras t  to the f i rs t  two compounds, its mass  spec t rum has a peak with M - 3 1  m/e  which permits  the assump-  
tion that a methoxy group is present  in its molecule. 

Teucrin D, C19H2607, in contrast  to the preceding metaboli tes,  shows only one carbonyl maximum at 
1750 cm-1, apparently due to a T-lactone. A very  strong absorption band at 3410-3300 cm -t and the high 
polari ty of this compound give grounds for considering it to be a polyhydroxy derivative. 
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E X P E R I M E N T A L  

The IR spec t r a  were  taken on a UR-10 s p e c t r o m e t e r  (KBr), the m a s s  spec t r a  on a MKh-1303 ins t ru -  
ment  at  145°C with an ionizing energy of 70 V, and the UV spec t ra  on a Specord UV VIS ins t rument  in e th-  
anol. The melt ing points of the subs tances  were  de te rmined  on a Kofier  block. The adsorben t  for  TLC was 
s i l ica  gel in fixed and nonfixed l a y e r s .  The ana lyses  of all the compounds cor responded  to the calculated 
f igures .  

Isola t ion of the Teucr ins .  The epigeal  par t  of the a i r - d r y ,  comminuted plant col lected in the f lower-  
ing stage (6 kg) was exhaust ively ex t rac ted  with acetone at r oom t e m p e r a t u r e .  The ex t rac t  was evapora ted  
to a vo lume of 800 ml  and was diluted with wa te r  (2 : 1). The prec ip i ta te  that  deposited in the cold was f i l -  
t e r ed  off and was washed  f ree  f r o m  waxes  and chlorophyll  with pe t ro leum e ther  and diethyl e ther  and was 
then f reed  f r o m  phenols by being washed  three  t imes  with a 1% aqueous solution of alkali .  The res idue  (10 
g) was ch romatographed  on 250 g of s i l ica  gel in ch loroform.  Chloroform eluted about 1 g of a mixture  of 
phytos te ro l s ,  and ch lo ro fo rm containing 2% methanol eluted 6.1 g of teucr in  A, C19H2006, which, a f te r  three  
c rys ta l l i za t ions  f r o m  a mix ture  of acetone and e ther ,  had mp 251-253°C, [~ ]D 20 +190 ° (c 2.8; chloroform) ,  
163 ° (c 4.4; pyridine) ,  Rf  0.75 (TLC, nonfixed l aye r ,  chloroform--8% methanol sys tem) .  IR spec t rum,  cm- l :  
3390, 3150, 1760, 1745, 1700, 1600, 1510, 1470, 1360, 1210, 1030, 880. UV spec t rum,  •max 209,220 nm 
(5 10,000, 18,000). Mass s pec t rum  (main peaks,  m /e ) :  344 M +, 326,297,  257, 232, 207, 188, 187, 138, 95, 
94, 81. 

The aqueous acetonic solution was washed with pe t ro leum ether  and lef t  to stand for  two days.  The 
prec ip i ta te  that  deposited,  a f t e r  chromatography  on s i l ica  gel, y ie lded another  1 g of t eucr in  A. The mother  
solution was evapora ted  until it s epa ra t ed  into l aye r s  and was ex t rac ted  with ch loroform.  The ex t rac t s ,  
consis t ing of a mixture  of t eucr ins  and phenolic subs tances ,  were  chromatographed  on s i l ica  gel.  Elution 
with ch lo ro fo rm containing 2% of methanol gave an additional amount of teucr in  A (0.55 g), and elut ionwith 
ch lo ro fo rm containing 4% of methanol  gave a voluminous f rac t ion  (12 g) consis t ing mainly of a mix tu re  of 
t eucr ins  B, C, and D. F r o m  this fract ion,  a f te r  r epea ted  chromatography  with different  r a t ios  of a d s o r -  
bent and substance ,  careful  se lect ion of the f rac t ions ,  and a gradual  change in the concentrat ion of me th -  
anol in ch lo ro fo rm f r o m  3 to 5% (checked by TLC),  all th ree  substances  were  isolated in the pure s ta te ,  
with Rf  0.50, 0.45, and 0.40, r e spec t ive ly  (under the conditions for  the chromatography  of teucr in  A). 

Teucr in  B. Composi t ion C20H240 7 (0.5 g), mp 239-241°C ( f rom a c e t o n e - e t h e r ) .  IR spec t rum,  cm- l :  
3510, 3420, 3150, 3160, 1770, 1750, 1600, 1510, 880. UV spec t rum:  l m a  x 212 nm (5 7000). 

Teucr in  C. Composi t ion C20H2607 (0.4 g), mp 191-193°C (f rom a mix ture  of acetone and e ther) .  IR 
spec t rum,  cm- l :  3470, 3400, 3290, 3150, 1750, 1725, 1590, 1503, 880. UV spec t rum:  l m a  x 212nm(~7000) .  

Teucr in  D. Composi t ion C19H260 T (1.5 g), mp 220-222°C ( f rom a mixture  of methanol and chloroform) ,  
[~]D2°+19 ° (c 4.4; pyridine) .  IR spec t rum,  cm- l :  3410-3300, 1750, 1590, 1505, 880. UV spec t rum:  t m a  x 
212 nm (~ 6600). 

Hydrogenat ion of Teucr in  A. The sa tura t ion  of 350 mg of teucr in  in 20 ml of ethanol with hydrogen 
was p e r f o r m e d  in the p resence  of 70 mg of 4% of Pd/BaSO 4. Over 6 h at 25°C and 755 mm,  80 ml  of hy- 
drogen was absorbed ,  which co r re sponds  to 2.9 equivalents .  The res idue  a f t e r  the separa t ion  of the ca t -  
a lys t  and the evapora t ion  of the solvent  was dissolved in chloroform,  and the solution was washed with 5% 
sodium carbonate  solution to r em ove  the acid fract ion.  The ch loroform,  containing the neutra l  product ,  
was  washed with wa te r ,  dr ied with sodium sulfate,  and dist i l led.  This  gave 80 mg of a lactone ClsH2405, 
mp 187-189°C ( f rom c h l o r o f o r m - e t h e r ) ,  [~]D2°+225 ° (c 5.6; ch loroform) .  IR spec t rum (in ch loroform) ,  
c m - l :  1780, 1755, 1690, 1455, 1365. UV spec t rum:  kmax 219.5 nm (~ 14,500). 

The carbonate  solution was careful ly  acidif ied with dilute hydrochlor ic  acid to pH 7. The prec ip i ta te  
that deposi ted was dissolved in ch lo roform,  and the solution was washed with wa te r ,  dr ied with sodium sul-  
fate ,  and dist i l led.  

The res idue  (260 rag) was methyla ted  with diazomethane in a mix ture  of methanol and e ther .  After  
the usual working up, 260 mg of an amorphous  substance was obtained. IR s p e c t r u m  (in chloroform) ,  cm- l :  
3400, 1755, 1705, 1240. Af ter  some days,  this methyl  e s t e r  had changed into a c rys ta l l ine  product  iden- 
t ica l  with the lactone descr ibed  above.  
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S U MM A RY 

The plant Teuc r ium chamaedrys ,  family Labiatae ,  has yielded four new bi t ter  pr inc ip les  which have 
been cha rac t e r i z ed  and named teucr ins  A, B, C, and D. According to p re l imina ry  resu l t s ,  these  compounds 
belong to the nord i te rpene  furolactone group. 
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