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The leaves  of A z a r a  microphyl la  Hook.,  in t roduced into the Sukhami Botanical  Garden  of the Academy of 
Sciences of the Georgian  SSR, have yielded a new glycoside,  which has been  cal led a z a m i c r o s i d e  and i ts  s t r uc -  
ture has been  es tab l i shed  as myr i ce t in  3 -O-L-d i rhamnos ide .  

A new flavonoid glycoside,  which has been cal led a z a m i c r o s i d e  (I) has been  isolated f r o m  an aqueous a l -  
coholic ex t r ac t  of the l eaves  of A z a r a  mic rophyl la  Hood. ( family F lacour t i aceae )  introduced into the Sukhumi 
Botanical  Garden of the Academy of Sciences of the Georgian  SSR [1]. 

A z a m i c r o s i d e  {I), C27H30016 , g ives  a posi t ive  Bryan t  cyanidin reac t ion  [2],  which shows i ts  glycosidic  
nature .  IR spec t r a ,  k.C2H5 OH, nm: 358, 300 (sh.) ,  260 (log e 4.18, 4.14, 4.19). The IR spec t rum shows ab-  
sorpt ion  bands cha rac t e r i s t i c  for  hydroxy groups  (3270 cm-1), the carbonyl  group of a - / - p y r o n e  ring (1660 
cm-1) , of a r o m a t i c  r ings  (1580, 1560, 1510 cm- i ) ,  and o thers .  

The PMR s p e c t r u m  of (I) taken in deuteromethanol  (Fig. la)  shows: a two-pro ton  singlet  cor responding 
to the H-2 '  and H-6'  protons  (5 6.91 ppm) ,  doublet  s ignals  with SSCCs of 1 and 8 Hz of the H-8 and H-6 protons  
(6.30 and 6.13 ppm, r e spec t i ve ly ) ,  a complex mult ip le t  in the 3.3-3.9 region,  cor responding  to eight protons of 
sugar  r e s idues ,  and a lso  the signals  of two anomer i c  protons  at  5.27 and 4.20 ppm [3]. 
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Fig. 1. PMR spec t r a  of a z a m i e r o s i d e  (a) and its ace ta te  (b). 
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The ace ty la t ion  of (I) with acet ic  anhydride in pyridine yielded the ace ta te  (II) ,  in the IR s p e c t r u m  of 
which the absorp t ion  band a t  3270 cm -1 had d i sappea red  and bands had appeared  at  1760 and 1200 cm -1, c o r r e -  
sponding to acety l  groups .  

The PMR s p e c t r u m  of (II) was r eco rded  in the fo rm of a solution in CDC1 s (Fig. lb) .  Integrat ion of the 
s ignals  showed that in the s t rong- f ie ld  p a r t  of the s p e c t r u m  ten acetyl  groups resonated  in the 1.8-2.4 ppm 
region,  while two s ignals  with an SSCC of 6 Hz at  0.85 and 1.15 ppm cor responded  to the protons  of two methyl  
groups  of L - r h a m n o s e  re s idues .  The DMR s p e c t r u m  of the glycoside (Fig. la)  a lso  had a signal a t  0.95 ppm 
cor responding  in i ts  in tegra l  intensi ty to the six protons  of two methyls  of L - r h a m n o s e  res idues .  In addition, 
the IR s p e c t r u m  had an absorp t ion  band at  970 cm -1, which is cha r ac t e r i s t i c  for  the methyl  group of a L -  
rhamnose  res idue .  

Azamic ros ide  read i ly  underwent  acid  hydro lys i s  with the fo rmat ion  of L - r h a m n o s e  (III) and an aglycone 
(IV) with a yield of 45%, which shows the biosidic  or  diglycosidic  nature  of the glycoside.  This was conf i rmed 
by a compar i son  of  the PMR spec t r a  of the glycoside and i ts  aglycone. The P:M1R s p e c t r u m  of the aglycone 
taken in CD3OD, unlike the s p e c t r u m  of the glycoside (I) (Fig .  ta)  l acked  the c h a r a c t e r i s t i c  s ignals  of ano-  
m e r i c  and suga r  protons .  

Fusion of the aglycone (IV) with po ta s s ium hydroxide led to the format ion  of gall ic acid (VI) and phloro-  
glucinol (VII) .  Acetylat ion of the aglycone yielded (V), identical  in i ts  phys ieochemica l  p rope r t i e s  and spec-  
t ra l  c h a r a c t e r i s t i c  s with m y r i e e t i n  ace ta te  (3, 3', 4' ,  5, 5', 7 -hexaaeety l f lavone  ). 

A compar i son  of the UV spec t r a l  c h a r a c t e r i s t i c s  obtained with the addition of diagnostic reagen ts  of the 
aglycone and the glycoside,  and a lso  the quali tat ive HSrhammer -H~[nse l  [4], Barge l l in i  [5], and Wilson [6] r e -  
act ions and that with diazot ized sulfanil ic acid [7] showed the p re sence  of f r ee  hydroxyls  in the aglycone at  
C-3 ,3 ' ,4 ' , 5 ,5 ' ,7 ,  while in the glycoside the hydroxyls  a t  C-3 and e i ther  a t  C-5 '  or  C-3 '  had d isappeared .  Thus, 
one molecule  of L - r h a m n o s e  was at tached to posi t ion 3 of the aglycone. The posi t ion of the second rhamnose  
res idue  in the side chain was proposed as C-5 '  on the bas i s  of quali tat ive reac t ions  and spec t r a l  c h a r a c t e r i s -  
t ics ,  but this was unjustified since the hydroxyls  at  C-5 '  and C-3'  a r e  a r r anged  s y m m e t r i c a l l y ,  and 3 - O - g l y -  
cosides  of myr i ce t i n  give a negat ive Bargel l in i  reac t ion  [8]. The p r e sence  of the s ignals  of the anomer ic  p r o -  
tons Of L - r h a m n o s e  res idues  a t  5.27 and 4.20 ppm with a d i f ference  of 1.07 ppm is evidence in favor  of a b io-  
sidle s t ruc tu re  of the glycoside.  This gave grounds for  consider ing that both rhamnose  res idues  were  p r e sen t  
in posi t ion 3. 

The stabi l i ty  of a z a m i c r o s i d e  (I) to the hydrolyt ic  action of the enzymes  of the g rape  snail  showed the 
configuration of the glycosidic  bond. Absorpt ion bands in the IR spec t r a  at  1080, 1070, 1050, and 1030 cm -t in-  
dicated the py ranose  f o r m  of the L - r h a m n o s e  res idues  [9]. 

On the bas i s  of  the fac ts  given above,  the mos t  p robable  s t ruc tu re  of a z a m i c r o s i d e  has been es tabl i shed 
as myr i ce t in  3 - O - a - L - d i r h a m n o p y r a n o s i d e .  

lio O~'~.u ii~--~0 ~ oH 

H~ 
! " 0 

HO 0 \~-L- Dirhamnos¢ 

,~0 0 OAc t 

_, 

AcO 0 ~\ ~-L- Dirhamnc~e acetate 
]I HO 0 iv 

x 

/0~c 
AcO~O~ ~ n, f ~' 

LI (]A~ - -~ 'OAc V~ -~- vi| 

AcO O 

Scheme of chemical  Conversion of +azamicroside.  
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EXPERIMENTAL 

IR spectra were taken on a UR-20 instrument in paraffin oil, UV spectra on a Speeord UV-VIS, and PMR 
spectra on a Varian-56/60 A spectrometer (in CD3OD and CDCI3) with HMDS as internal standard ( 6 scale). 
Melting points were determined on a Kofler block. For the paper-chromatographic analysis of the flavonoids 
and carbohydrates we used the following solvent systems: I) butanol-acetic acid-water (4: 1:2); 2) 15~ ace- 
tic acid; 3) ethyl acetate-benzene-acetic acid (74. 5 : 23.5 : 2); and 4) pyridine-benzene-butanol-water 
(3 : I : 5 : 3). The flavonoids were revealed with a I% solution of aluminum chloride, and the carbohydrates 
with the aniline phthalate reagent. 

Molecular weights were determined by the spectrophotometric method [10]. 

Isolation of Azamieroside (1). The air-dry comminuted leaves of Azara microphylla (0.5 kg) were ex- 
tracted with 80~ methanol; the alcohol was distilled off from the extract and the aqueous liquid was purified 
with chloroform. The substance that precipitated in the aqueous phase under this treatment was separated off 
and recrystallized from ethanol, This gave 5.5 g of azamieroside (I) in the form of white acicular crystals. 
The substance was soluble in ethanol, dimethyl sulfoxide, and dimethylformamide, and practically insoluble in 
chloroform, diethyl ether, and petroleum ether, mp 190-193°C, C27H30016, MM 6 I0.26, [ ~ ] ~ --145.5 ± 2 ° (c 0.5; 
ethanol-dimethylformamide (99.5 : 0.5)); Rf 0.64 and 0.42 in systems I and 2, respectively. 

kC2HsOH 358; 300; 260 (log ~ 4.18; 4.14; 4.19); (+NaOAe) 358, 300, 262; (+NaOAc + UV spectrum (nm): -max 
H3BO3) 370, 305, 263; (init.+ AICl 3) 370; 300, 260; (+ AICl 3 + HC1) 364, 300, 260, (+ NaOMe) 400, 278. 

IR spectrum (cm-l): Vma x 3270 (-OH); 1660 (C = O of a 7-pyrone); 1580, 1560, 1510 (C = C); and others. 

PMR spectrum in CD3OD (ppm) (Figure in): 6.91(s,H-2',6'); 6.30 (d, J= 1.8 Hz, H-8); 6.13 (d, J= 1.8 
Hz, H-6); 5.27 (d, J= I Hz, anomerio H"); 4.20 (m, anomeric H"'); 3.3-3.9 (m, 8 H, sugar protons); 0.95 (6 

H, d, J = 6 Hz, 2 CH s of rhamnose residues). 

Acetylation of Azamicroside (1). A solution of 140 mg of the substance in pyridine was treated with 5 ml 
of acetic anhydride and the mixture was heated on the water bath for 20 rain. After cooling, it was poured into 
a double volume of iced water and was extracted with ethyl acetate. The concentrated extract was crystallized 
from ethanol to give 236 mg of white acicular crystals of (If), composition C47H5002~, mp 124-127°C. IR spec- 

trum (cm-1): Vma x 1770, 1200 (-OAt groups). 

PMR spectrum in CDCI3 (Figurelb): 7.65 (s, H-2', 6'); 7.20 (d, J= 1.8Hz, H-8); 6.78 (d, J = 1.8 Hz, H- 
6); 5.63 (m, anomeric H"); 5.07 (m, aaomeric H'"); 1.8-2.4 (m, 10 aeetyl groups); 0.85 (d, J= 6 Hz, -CH 3 of 
a rhamnose residue); and 1.15 (d, J = 6 Hz, -CH 3 of a rhamnose residue). 

Quantitative Acid Hydrolysis of the Glycoside (1). With heating on the water bath under reflux, 450 rug of 
azamicroside was hydrolyzed in 30 rnl of 2% sulfuric acid solution: The coarse of the reaction was monitored 
by PC in systems I and 2. Hydrolysis was complete in 4 rain. After cooling, the reaction mixture was ex- 
haustively extracted with ethyl acetate. The ethyl acetate extract was washed with water to neutrality, dried, 
and concentrated. The residue was reerystallized from ethanol. This gave 202 mg of the aglycone or 45~ on 

the weight of the in i t i a l  subs tance  (I).  

The agtycone (IV),  with the composi t ion mp 350-353°C, had Rf 0.47 and 0.25 in s y s t e m s  1 and 
3, r e spec t ive ly .  UV s p e c t r u m  (nm):  V~xsOH C15H1°O8' 375, 305, 257; (+ NaOAc) 365, 300, 260; (+ NaOAc + H3BO 3) 392, 
260; (+ A1C13) 440, 268: (+ AICI 3 + HC1) 365, 265. IR s p e c t r u m  (era-l):  Vmax 3100-3500 (OH); 1660 (C = O),  
1610, 1520 ( = C = C  = ) .  

PMR s p e c t r u m  in CD3OD (ppm):  7.30 (s, H - 2 ' , 6 ' ) ;  6.36 (d, J =  1.8 Hz, H-8) ;  6.14 (d, J =  1.8 Hz, H-6) .  

The acid hydro lysa te  a f t e r  ex t rac t ion  of the aglyeone was neut ra l ized  with AV-17 anion-exchange r e s in  
and f i l tered,  and the liquid was evapora ted  to a syrupy  m a s s .  The res idue  was dissolved in 1 ml  of dist i l led 
wa te r  and chromatographed  in s y s t e m s  1 and 2 in the p r e sence  of authentic  monosacchar ides .  The p re sence  
of L - r h a m n o s e  (HI) was shown. 

Aeetylat ion of the Aglycone (IV). Three  drops  of concentra ted H2SO 4 was added to a solution of 4 mg of 
the aglycone in 2 ml  of  ace t ic  anhydride,  and the mix tu re  was lef t  for  5 rain, a f t e r  which it was poured into 30 
ml of ice water  and the acetyl  de r iva t ive  was isolated as descr ibed  for  glycoside (I).  This gave 70 mg of white 
ac i cu la r  c r y s t a l s  (V) with mp 208-210°C. 

Alkaline Fusion of the Aglycone (IV). A solution of 45 mg of the subs tance  in 10 ml  of 20~c po tass ium 
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hydroxide solution was boiled at  130°C for  1.5 h and was then neutra l ized with 10~ H2SO 4 solution to pH 4-5. 
The degradat ion  products  were  ex t rac ted  with ethyl e ther .  The e therea l  ex t r ac t  was evapora ted  and the r e s i -  
due was dissolved in 1 ml of  ethanol and chromatographed  in s y s t e m s  1 and 2. Gallic acid (VI) and chloroglu-  
cinol (VII) were  detected.  

S U M M A R Y  

The leaves  of A z a r a  mic rophyl la  Hook. , have  yie lded a new flavonoid glycoside which has been called 
azamic ros ide .  F r o m  i ts  phys icochemica l  and spec t r a l  c h a r a c t e r i s t i c s  i ts  m o s t  p robable  s t ruc tu re  has been 
es tabl i shed as  myr i ce t i n  3 -O-  ~ - L - d i r h a m n o s i d e .  
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The chemica l  composi t ion  of the essen t ia l  oil of c ry s t a l  tea ledum of the o rd ina ry  va r i e ty  growing in 
Wes te rn  Siberia  has been  studied. Eighteen terpenoids  have been isolated and identified f r o m  the i r  spec t ra l  
c h a r a c t e r i s t i c s .  Linalyl  ace ta te ,  ~ - t e r p e n y l  ace ta te ,  carvone ,  geraniol ,  f l - f a rnesene ,  ca lamenene,  p - m e n t h a -  
l ( 7 ) - 8 - d i e n - 2 ~ - o l ,  and p -men tha - l (7 ) -8 -d i en -2 f l  -ol  have  been isola ted f r o m  the essen t i a l  oil of c ry s t a l  t ea  
ledum for  the f i r s t  t ime.  Compounds of the p -menthane  and a romadendrane  s e r i e s  were  found as  the main  
components .  

The offieinal medic inal  plant Ledum pa lus t re  L. (c rys ta l  tea ledum) (family Er i caceae )  is  widely d i s -  
t r ibuted in the t e r r i t o r y  of the Soviet Union [ 1]. The main  act ive  pr inciple ,  posses s ing  an ant i tuss ive  action, is  
the sesqu i te rpene  ledol [2].  Fo r  medica l  purposes ,  the p repa ra t ion  of the raw ma te r i a l  (leafy shoots)  is c a r -  
r ied out main ly  in Be lo russ i a  and in the nor th  of the European p a r t  of the USSR. In o r d e r  to expand the raw 
m a t e r i a l s  bas i s ,  we have studied the composi t ion of the mono-  and sesqui te rpenoids  of the essen t i a l  oil of 
Ledum pa lus t r e  L. va t .  vu lgare  Ledeb.  (c rys ta l  tea ledum, common va r i e ty ) ,  which grows widely in the t e r r i -  

t o ry  of Wes te rn  Siber ia  [3]. 

The composi t ion  of the monoterpene  hydrocarbons  (19.6%) was de te rmined  by gas- - l iquid  ch romatography  
(GLC); the ma in  component  was l imonene (17.6~).  F r o m  the f rac t ion  of sesqu i te rpene  hydrocarbons  (4.0%) we 
isola ted  and identified f rom the i r  spec t r a l  c h a r a c t e r i s t i c s  ~ -humulene ,  a l loa romadendrene ,  ea lamenene,  f l-  
f a rnesene ,  and 5-cadinene,  and we also isolated an unidentified hydrocarbon  with a mo lecu la r  weight of 204. 
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