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We have shown the s t ruc tu re  and re la t ive  s t e r e o c h e m i s t r y  of teucr in-A - the main terpenold of 
T e u c r i m  chamaedrys  L. - p r e v i o u s l y  [1, 2]. In the p re sen t  communicat ion we give informat ion enabling 
the absolute configurat ion (I) to be es tab l i shed  for  this compound. 

The solution of the p rob l em  reduced to determining the absolute configurat ion of the C10 a s y m m e t r i c  
center ,  for  which we used the method of c i r c u l a r  d ichro i sm (CD) applied to the ketone (HI) and its der ivat ive  
(VIII) obtained for  this purpose .  

Teucr in -A d i sso lves  in a methanolic  solution of alkali with the opening of both lactone rings,  as is 
shown by the IR s p e c t r u m  of the carboxyla te  (II) obtained. When the solution is neutral ized,  the par t ia l  
lac tonizat ion of the acids fo rmed  take, place,  since the product  isolated contains,  according to its spec t ra ,  
a T-lactone group (1770 cm -t)  and a carboxy group (1710 cm- t ) .  

The methyla t ion of the product  of the in terac t ion  of teucr in-A with alkali by dimethyl  sulfate inaque-  
ous solution gave the keto lactone {III) C20H22OG, the s t ruc tu re  of which was shown by the following facts .  
The substance  does not contain act ive hydrogen. Its ]]t s pec t rum shows absorpt ion bands for  a T lactone, a 
methyl  e s t e r ,  and an a , f l -unsatura ted  ketone, and the UV spec t rum has two maxima,  at 212.5 nm (furan) and 
247 nm (unsaturated carbonyl) .  The sa tu ra ted  T lactone occupies the same posi t ion as in teucr in-A:  the 
hydrogenat ion of compound {III) a lso  takes place with hydrogenolysis  and the format ion  of the acid (IV). 

The reduct ion of the keto lactone (III) with sodium t e t r ahydrobora t e  gave a c rys ta l l ine  substance (V) 
readi ly  pass ing  into a dilactone (VI). The 11t s p e c t r u m  of the l a t t e r  showed, in addition to the furan band 
cha rac t e r i s t i c  for  compound (I) an intense band at 218 nm due to an unsaturated lactone.  The IR spec t ru m 
showed absorp t ion  m a x i m a  at 1750 and 1690 c m  -1 [1]. 

1 

P,O--O N~C,,,,O 0 GOR R, I 
I, VI II III~V 

H s 

gH:~O2G 0 P ~..,~ 
IV VII VIII 

I.R-OH, ,,.K,,,~HI, RT-O v.R=OCH 3, R~OH vi. P, fH 

Order  of the Red Banner  of Labor  Institute of Chemis t ry  of the Academy of Sciences of the Moldavian 
SSR. Trans la ted  f r o m  Khimiya Pr i rodnykh  Soedinenii, No. 3, pp. 321-324, May-June,  1974. Or ig ina la r t i c l e  
submit ted March  13, 1973. 

© 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

328 



Thus, compound (HI) contains e s t e r  and ketone groups conjugated with a double bond. Consequently, 
in the reac t ion  of {I) with alkali ,  dehydrat ion takes place which, probably  through the enolic form,  gives  a 
C 6 ketone.  The s t ruc tu re  of the keto lactone (III) was also conf i rmed by its NMR spec t rum.  

Compound {III) shows negative CD coinciding in sign with the Cotton effect  of some 6-ke tos te ro id  
analogs [3]. On this bas i s ,  it could be a s sumed  that  in this compound the hydrogen a tom at C10 had the fl 
or ientat ion.  However,  the p r e sence  of a double bond in it throws doubt on the c o r r e c t n e s s  of this asser t ion ,  
all  the more  since there  a re  no examples  in the l i t e ra tu re  for  compar i son .  Consequently,  we measu red  
the CD curve  of compound (VII), obtained by the hydroxylat ion of the unsatura ted  ketone (III) with osmium 
te t roxide.  

It is known [4] that the sign of the CD of 5 -hydroxy-6 -ke tos t e ro ids  depends only on the or ientat ion of 
the subst i tuent  at Ct0 and does not depend on the posi t ion of the hydroxyl.  The la t t e r  affects  only its ampl i -  
tude. The m a x i m u m  of the curve  of compound (VII) is in the negative region at 300 nm (Ae - 1.48), which 
ag rees  with the r e su l t s  for  5 -hydroxycho les tan-6-ones  [4]. All this shows the 10fl configurat ion for  com-  
pounds (VII) and (III) and for  t eucr in -A.  

The configurat ion at the C12-asymmetr ic  cen te r  was es tab l i shed  f r o m  the NMR spec t rum of the de- 
r iva t ive  (VIII) obtained frorn teucr in -A by reducing it with l i thium te t rahydroa lumina te  followed by per ioda te  
oxidation [1, 2]. 

In this compound, the C12 carbon  a tom is p re sen t  in a 6 - m e m b e r e d  acetal  ring. In this ring, the C~2 
pro ton  is in the axial posit ion,  since the sum of the s p i n - s p i n  coupling constants  of it with the two Hi1 p r o -  
tons is 16 Hz, which co r r e sponds  to the sum of Jaa and Jae" 

Thus, on the bas i s  of the facts  p resen ted ,  the absolute configuration of teucr in-A can be r ep resen ted  
by the fo rmula  given above (P. 328). 

E X P E R I M E N T A L  

The CD curves  were  taken on a Spectropol  s p e c t r o p o l a r i m e t e r  (B. A. Babkin, Institute of Organic 
Chemis t ry ,  Novosibirsk) ,  the IR s p e c t r a  on a UR-10 spec t rome te r ,  the UV spec t r a  on a Specord UV-VIS 
s p e c t r o m e t e r ,  and the NMR spec t r a  on a Var ian  HA-100 ins t rument  in deu te roch lo ro form (with hexamethyl-  
disi loxane as in ternal  s tandard) .  The mel t ing point was determined on a Kofler  block. The analyses  of all 
the compounds cor responded  to the calculated f igures .  

React ion of Teucr in -A with Alkali. With heating, 500 mg of teucr in-A was dissolved in 10 ml of 2~ 
NaOH in methanol .  The solution was boiled under  reflux for  half an hour and was then evapora ted  in vac-  
uum. The res idue was dissolved in 6 ml of wa te r  and was methylated with f resh ly -d i s t i l l ed  dimethyl  sul-  
fate for  20 h, with the gradual  addition of 3 ml of the reagent ,  the pH being kept at 8-9, and with intensive 
s t i r r ing .  The prec ip i ta te  that deposited was dissolved in ch loroform,  and the solution was washed with 
wa te r  to neutral i ty ,  dr ied with sodium sulfate,  and evapora ted  in vacuum. The residue (380 mg) was chro-  
matographed  on s i l ica  gel.  Chloroform eluted 290 mg of substance (IH). After  c rys ta l l i za t ion  f r o m  chloro-  
f o r m  with e ther ,  mp 148-150°C, [~]D + 240° (c 0.05; methanol),  composi t ion C20H2206, M + 358 (mass spec-  
t romet ry} .  

UV spec t rum:  ~'max 212.5 nm (e 8800), 247 nm (~ 10,000). IR spec t rum (chloroform),  cm-~: 1770, 
1730, 1680, 1640, 1600, 1508, 1170, 1030, 880. 

NMR spec t rum:  1.10 ppm (3H, doublet, J = 6  Hz, methyl  at C,); 3.53 ppm (3H, s ing le t -COOCH3) ;  5.50 
(1H, t r ip le t ,  p ro ton  at C 12); 6.35 (1H, f l - H  of furan); 7.40 and 7.44 ppm (1H each, the ~ and c~' pro tons  of 
furan); CD, ~,, nm {Ae): 365 (-0.09), 350 (--0.44), 330 ( -1 .88) ,  322 (--2.06), 300 ( -1 .01) ,  289(0), 275, {+1.09) 
(c 0.047; methanol) .  

Reduction of Compound (III). To a solution of 70 mg of the substance in 4 ml of methanol were  added 
0.6 ml  of water ,  100 mg of bor ic  acid, and, in por t ions  over  3 h, 250 mg of NaBH 4. Then the mixture  was 
diluted with water ,  acidified with hydrochlor ic  acid, and ex t rac ted  with ch loroform.  After  the usual  work-  
ing up, 60 mg of the c rys ta l l ine  substance (V) was obtained with the composi t ion C19H2005, M + 328 {mass 
spec t rome t ry ) ,  mp 192-195°C (from a mixture  of ch lo ro fo rm and ether) .  UV s p e c t r u m :  ~'max 214 nm (e 
13,600). IR s p e c t r u m  (chloroform),  cm- l :  3500, 3160, 1760, 1730, 1600, 1505, 1170, 880. On standing, it 
was conver ted  into compound (VI) with mp 207-210°C ( c h l o r o f o r m - e t h e r ) .  UV spec t rum:  218 nm (e 15,600); 
IR spec t rum (KBr), cm- l :  3160, 1760, 1750, 1690, 1600, 1500, 880. 
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Hydrogenation of Substance (HI). In 3 ml of acet ic  acid in the p re sence  of 15 mg of 4% Pd/BaSO 4, 90 
mg of the substance  was hydrogenated.  Under  normal  conditions, 15.8 ml of hydrogen was absorbed,  which 
cor responded  to 2.8 equivalents .  After  the usual working up, 70 m~ of an acid was obtained which was meth-  
ylated with diazomethane.  After  chromatography  on s i l ica  gel, 60 mg of (IV) with the composi t ion  C21H3006 
in the f o r m  of a viscous  liquid was isolated.  UV spec t rum:  }'max 207 nm (~ 14,000). IR spec t rum (CC14), 
c m - l :  1735, 1680, 1635. 

Product ion  of the Diol {VII). A pyridine solution of 110 mg of OsO 4 was added to a solution of 100 mg 
of the substance in 2 ml of pyridlne.  Af ter  48 h, the mixture  was diluted with water ,  acidified with hydro-  
chlor ic  acid. and ex t rac ted  with ch loroform.  The ch lo ro fo rm solution was sa tura ted  with hydrogen sulfide 
for  10 h. Then it was f i l tered f rom the prec ip i ta te  that had deposited. The f i l t ra te  was washed with sodium 
bicarbonate  solution, with f e r r i c  chloride,  and with wa te r  and was dried and evaporated,  and the residue 
was chromatographed  on s i l ica  gel.  Ch lo ro fo rm eluted 40 mg of a hygroscopic  osmate .  UV spec t rum:  }'max: 
211, 222, 263, 278 nm (~ 9100, 8800, 4500, 4300) [5]. Chloroform containing 2% of methanol eluted 20 mg 
of the amorphous  substance (VII) with the composi t ion C20H240 R. UVspec t rum }'max: 210 nm (e 7500); IR 
spec t rum (KBr): 1750 c m  -1, 1730, 1720, 1600, 1505, 880; CD, }, nm (Ae): 400 (+0.21), 380 (+0.42), 350 
(+0.64), 330 (+0.63), 320 (0), 300 (--1.48), 280 (--0.85), 260 (0) (c 0.023; methanol) .  

CONCLUSIONS 

The absolute configuration of teucrin-A, a norditerpenoid from Teucrium chamaedrys L. has been 
shown. 
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