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G A L L O M Y R I C I T R I N -  A N E W  A C Y L A T E D  F L A V O N O I D  

F R O M  S e d u m  s e l s k i a n u m  

G.  G.  Z a p e s o c h n a y a  a n d  G.  P .  S h n y a k i n a  UDC 547.972 

We have previous ly  repor ted  the isolat ion f rom the epigeal  pa r t  of Sedum se lskianum Rgl. et Mask.  of 
the flavonoids myr i c i t r i n  [1] and brass id in ,  and a new compound, which we cal led ga l lomyr ic i t r in  [2]. 

Gal lomyr ic i t r in  (I) has the composi t ion C28H24016 .2H20  , mp 214-216°C, [ ~ ] ~ -  40 ° (c 0.6; methanol) .  The 
acid hydrolysis  of (I) gave the aglycone myr ice t in ,  L - rhamnose ,  and gall ic acid. UV spec t roscopy  showed that 
the myr i ce t in  has one substi tuent  in posit ion 3. The acetylat ion of (I) gave a decaaceta te  (II) with the compos i -  
tion C4sH~4026 , mp 136-138~C. 

The NMR spec t rum of (II) (Fig. 1) showed the signals of H-2 ' ,6 '  of myr ice t in  and of H-2'",6 '"  of gallic 
acid ( two-proton singlets  at 7.78 and 7.68 ppm), and two doublets with J = 2.5 Hz of H-6 (6.8 ppm) and H-8 
(7.3 ppm) of myr ice t in .  In the 0 .95-ppm region there  is a doublet (J = 6 Hz) of the CH a group of rhamnose ;  the 
other  protons of rhamnose  resona te  in the 3.3-5.9 ppm region:  H- l "  and H-2" as a mult iplet  with its cen ter  
at 5.92 ppm, H-3" as a quar te t  at 5.26 p p m  (J2,3 = 3 Hz, Ja,4 = 10 Hz), H-4" as a t r ip le t  at 4.92 ppm (J3,4 = J4,5 = 
10 Hz), and H-5" as a quar te t  at 3.32 ppm (J5,~ = 6 Hz, J4,5 : 10 Hz). Among the signals of the ten acetoxy 
groups  two signals stand out at 5 1.95 and 1.98 ppm which are  due to the carbohydra te  pa r t  of the molecule  
and a singlet  of the 5-OAc flavonoid pa r t  of the molecule  (2.4 ppm); the other  seven,  a romat ic ,  acetyl  groups 
resona te  in the 2.26-2.32 ppm region.  

The resu l t s  of a compar i son  of the chemical  shifts  and of the coupling constants of the carbohydra te  
protons of the TMS other  (I) and the acetate  (II) (see Fig. 1) with the values  obtained for  the ace ta tes  and TMS 
e thers  of the 3 - O - a - L - r h a m n o p y r a n o s i d e s  of myr ice t in  and quercet in  p e r m i t  the conclusion that in compounds 
(I) the L - r h a m n o s e  has a pyranose  r ing and the 1C conformat ion.  A smal l  coupling constant  of the anomer ic  
proton is poss ib le  for  both the a and the fl anomers ;  however,  the magnitude and sign of the angle of optical  
rotat ion excludes the fi fo rm.  The p resence  of only two singlets of aliphatic AcO groups in the spec t rum of 
(II) and also of the signal of the hemiacyl  proton ( t r iplet  at 5.6 ppm) in the TMS ether  of (I) show that the gall ic 
acid is at tached to the rhamnose ,  and the s p i n - s p i n  coupling constant  in the t r ip le t  (J1,2 = 2 Hz, J2,3 = 2.5 Hz) 
enables it to be ass igned to H-2" of rhamnose .  Thus,  the gallic acid acyla tes  the hydroxyl in position 2 of the 
rhamnose .  On the bas i s  of the facts  presented ,  the following s t ruc ture  can be proposed  for  ga l lomyr ic i t r in :  

OH HO~oH 
8 "o o. 

H 3 C~'~ O~ 
"° __o. 

I o OH 
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Fig. 1. NMR spect ra  of gal lomyric i t r in :  a) TMS ether in 
CC14; b) decaacetate in CDC13 (internal s t a n d a r d -  HMDS). 

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

The following instruments  were used for recording the spect ra .  Varian HA-100D (NMR), Varian CH-8 
(mass), Hitachi EPS-3T (UV), and UR-20 (IR). The purity of the substances was checked by chromatography 
on paper,  s i l ica gel, and polyamide.  The resul ts  of e lementary analysis agreed with the calculated f igures.  

Isolation. The epigeal par t  of Sedum selskianum collected in the flowering phase in the Marit ime Ter -  
r i to ry  was extracted with ethanol, and the extract  was evaporated, diluted with water,  and reext rac ted  suc-  
cess ively  with ether and ethyl acetate.  The aqueous phase was evaporated to small  volume and deposited on 
polyamide, after which 30% ethanol eluted brass idin  [2]. The residue f rom the ethyl acetate extract  was chro-  
matographed on polyamide.  The column was washed with chloroform, and then a mixture of methanol and 
chloroform (1.9) eluted myr ic i t r in  (III) [1]. On further  elution (15-30% methanol), a mixture of (I) and (III) 
was eluted, and this was separated by chromatography on polyamide in aqueous ethanol sys tems.  The eluates 
obtained with 30-40% ethanol yielded yellow crys ta ls  of gal lomyric i t r in  (I) with the composition C28H2401~ • 2H20 
mp 214-216°C, [a]~ - 40 ° (c 0.6; MeOH). ~CO 1660, 1710 cm -1. UV spectra  (cm-1); MeOH 355, 295 inflection, 
267; NaOAe 381, 274; NaOAc + H3BO 3 377; A1C13 394; A1C13/HC1 358. 

The t r imethyls i lyl  (TMS) ether of (I) was obtained by a standard method [3]. The NMR spect rum of the 
TMS ether of (I) is given in Fig. 1. 

Acid Hydrolysis  of (I). Compound (I) (20 mg) was hydrolyzed with 5%HC1 at 90°C for 1 h, and then the 
precipitate of the aglycone was fi l tered off and recrys ta l l ized  from ethanol. This gave myricet in ,  C1~H1008, mp 
342°C (decomp.}, identified by mass  spec t romet ry .  M + 318, the la teral  phenyl f ragment  m / e  153. The hy- 
drolyzate was found to contain L- rhamnose  (PC and TLC with markers )  and gallic acid- blue coloration with 
FeC13; the ions M + 170 and ( M -  CO2) + 126 in the mass spectrum. 

Acetylation and Prepara t ion  of the Decaacetate (II). A mixture of 20 mg of (I), 0~3 ml of pyridine, and 
0.8 ml of acetic anhydride was kept at 20°C for 24 h and poured onto ice, the precipitate was washed with water 
and dissolved in acetone, and the solution was passed through a column containing 0.3 g of A1203 and the eluate 
was evaporated and recrys ta l l i zed  from ethanol. This gave the decaacetate (II), C48H44026 , mp 136-138 ~C. 
VCO 1660, 1745, 1790 em - l .  The NMR spect rum is given in Fig. 1. 

S U M M A R Y  

The new acylated flavonoid gal lomyric i t r in  (I) with the composition C28H24016.2H20 , mp 214-216°C, [ a ] ~ -  
40 ° (ethanol) has been isolated for the f i rs t  time from Sedum selskianum. The s t ructure  of 2' ,3 ,3 ' ,4 ' ,5 ,7-  
hexahydroxyflavone 3 - 0 -  (2"-O-galloyl)-  a - L -  rhamnopyranosideis  proposed for (I). 
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T H E  S T R U C T U R E  O F  V U L G A R O L -  A NEW 

D I T E R P E N O I D  F R O M  M a r r u b i u m  v u l g a r e  

D.  P .  P o p a  a n d  G. S.  P a s e c h n i k  UDC 547.913 

We have previously [1] reported the isolation from the plant mentioned in the title (family Labiatae) of 
a new minor diterpene glycol C20H3602, which was called vulgarol .  In the present  paper we give resul ts  which 
enable us to establish s t ructure  (i) for this compound. 

According to IR and mass  spec t rometry ,  vulgarol contains one tr isubsti tuted double bond and two hy- 
droxy groups.  

On react ion with acetic hydride in pyridine, it readily forms a monoacetate~ C22H3803 (II), and oxidation 
with active manganese dioxide converts  it into an aldehyde (III), which shows the presence  in the molecule of 
one p r imary  allyl alcohol group. 

The great  s imilar i ty  of its IR and mass  spect ra  to the spect ra  of labd-13-ene-Sa ,  15-diol (IV), and also 
the presence in its NMR spectrum of the signals of five methyl groups charac ter i s t ic  for the labdane skeleton, 
give grounds for considering that vulgarol must  have the labdane carbon skeleton (without taking s te reochemis-  
t ry  into account). 

The hydrogenation of vulgarol on platinum in ethyl acetate led, as also in the case of the diol (IV) [2], to 
two dihydro derivatives (V) and (VI) and a hydrogenolysis  product (VII). The latter has s imilar  IR spect ra  
and identical Rf values to 13(RS)-tetrahydroabienol (VIII). However, these substances differ by their specific 
rotations, and a mixture of them gave a depression of the melting point. 

Thionyl chloride dehydration of the monoacetate (II) yielded a diene (IX) with an exocyclic double bond; 
the IR spectra  of this compound and of the acetate (X) are identical in the 800-1800 cm -I region and differ only 
in the region of C - H  vibrations (2800-3000, 700-800 cm-l) .  However, the specific rotations of these substances 
are opposite in sign (Table 1). 

The hydroxylation of vulgarol with osmium tetraoxide gave a tetrol  (XI), which was converted by oxidation 
with periodic acid and potassium permanganate into a lactone (XII) differing from norambreinolide both in its 
constants and in the sign of the smooth ORD curves.  

Finally, dehydration of the hydrogenolysis products (VII) with thionyl chloride led to a hydrocarbon (XIII) 
with an 8(20) double bond and a specific rotation opposite in sign to the rotation of labd-8(20)-ene (XIV) (Table 1). 

A m a s s - s p e c t r o m e t r i c  analysis of vulgarol per formed in compar ison with that of labd-13-one-8 a ,15-diol  
confirmed the relationship of these two substances.  Thus, the mass  spectrum of vulgarol (Fig. 1) is charac-  
ter ized by the presence  of a weak peak of the molecular  ion, the fragmentation of which shows the presence  of 
two hydroxy groups.  Two molecules of water are eliminated in two direct ions:  M - (18 +15 +18) [m/e 308 
290 ~ 275 -~ 257] and M- (18  +18 +15) [m/e 308 ~ 290 ~272  --257].  The 275 --  257 transit ion is confirmed by 
a metastable peak with m /e  240.5 (calculated, 240.2). Similar fragmentation is observed in the spect rum of 
labdene-8~, 15-diol (IV). Moreover,  in the region of mass  numbers relating to the fragmentation of thebicycl ic  
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