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We have invest igated the flavonoid composi t ion of th ree  spec ies  of sage:  Salvia s e r avschan ica  Regel 
et Schmalh. ,  S_ kopetda~hensis  Kudr. ,  and S_. dese r t a  Schang. F r o m  these  spec ies  we have isolated nine 
subs tances  of flavonoid nature .  The aglycones apigenin (I)(S__. kopetdaghensis)  and luteolin (II) (S. s e r a v s c h -  
anica  and S. kopetdaghensis)  were  identified f r o m  their  UV and NMR s p e c t r a  and by compar i son  with au-  
thentic s amples .  The other  seven subs tances  consis ted  of flavone glycosides .  

Substance (I/I), mp 202-207°C, [ a ] ~ - 6 0 . 6  ° (c 0.33; pyridine) ,  2tCH3 OH 251, 268, 346 nm (fog e 4.28; max 

4.25; 4.35}, was isolated f r o m  S_. s e r avschan i ca  and S_ dese r ta .  The NMR s p e c t r u m  of the t r ime thy l s i ly l  
e ther  had the signals  of the following protons :  H - 2 ' , 6 ' ,  m, 7.24 ppm (2H); H-5 ' ,  d, 6.76, J = 8  Hz (1H); H-8,  
d, 6.56, J =2.5 Hz (1H); H-3,  s ,  6.27 (1H); H-6,  d, 6.21, J =2.5 (1H); d, 4.85, J =7 Hz (1H} ass igned to the 
proton of the anomer ic  center  of the carbohydra te  component;  OCH3, s. 3.83 (3H); and the protons of the c a r -  
bohydrate  moiety  at 3.2-4.0 ppm (6H). The hydro lys i s  of compound (III} gave an aglycone with M + 300 and 
glucose.  The NMR s p e c t r u m  showed 3 ' ,4 ' - subs t i tu t ion .  In the mass  s p e c t r u m  of the aglycone,  a f r agment  
with m / e  148 showed the p re sence  of a methoxy group in r ing B [1]. This f ragment  must  belong to d iosme-  
tin or  ch rysoer io l .  However ,  the aglycone differed cons iderably  in chromatograph ic  behavior  f r o m  dios-  
metin. A ba thochromic  shif t  of 56 nm with a r i s e  in the intensi ty of the long-wave max imum in the aglycone 
and the glyoside in the p r e s e n c e  of sodium methoxide showed the p re sence  of a f ree  OH group in posi t ion 4' .  
As the facts  p r e sen t ed  show, the aglycone is 4 ' , 5 ,7 - t r i hyd roxy-3 ' -me thoxyf l avone ,  and (III) has the s t r u c -  
ture  of ch rysoe r io l  7 -O- f l -D-g lucos ide .  Substance (III) was chromatograph ica l ly  identical  with t h e r m o p s o -  
side [2]. 

Substance (IV}, mp 198-202°C, [ a ] ~ - 7 2 . 5  ° (c 0.29; pyridine) ,  f r o m  S_ s e r avschan i ca  and S_ kopetda~- 
hens is .  ~,CH3OH 249, 270,337 nm. NhLR spec t rum:  H-2 ' , 6 ' ,  m.7.24 ppm (2H); H - 5 ' ,  d,6.77, J = 8  Hz (1H); 

max 
H-8 ,  d, 6.41, J = 2 . 5  Hz (1H); H-3,  s ,  6.45 (1H}; H-6,  d, 6.24, J = 2 . 5  Hz (1H}; d,4.99, J = 7  Hz (1H} - t h e  s ig -  
nal of the anomer ic  center  of the carbohydra te  component;  OCH3, s,  3.82 (3H); m,3.35-4.0  ppm (4H) - the 
s ignals  of the protons of the ca rbohydra te  moiety. The aglycone of substance  (IV} was identified as c h r y s -  
oer io l .  The nature  of the s ignals  of the protons in the 3 .35-4 .0 -ppm region differed substant ia l ly  f r o m  that 
of the s ignals  of compound (III} and was s i m i l a r  to that of the s ignals  of glucuronides of luteolin,  apigenin, 
and scu te l l a re in ,  which have been isolated prev ious ly  by one of the authors [3]. The r e su l t s  of hydrolys is  
with f l -g lucuronidase  conf i rmed  that (IV} contained a glucuronic acid res idue  at tached in posit ion 7 (U Y 
spectrum}.  Consequently,  (IV} has the s t ruc tu re  of ch rysoe r to l  7 -O-f l -D-g lucuron ide .  

Substance (V}, C21H20010.1.5 H20, mp 179-182°C (from S_. s e r avschan ica  and S_ kopetdaghensts} was 
identified on the bas i s  of its hydrolys is  product and the r e su l t s  of UV, mass ,  and NMR spec t roscopy  as 
apigenin 7-O-f l -D-g lucos ide  (cosmosi in) ,  and subs tance  (VI), C21H20Oll, mp 252-254°C, [ ~ ] ~ - 4 0 . 5  (DMFA), 
i so la ted  f rom all  the spec ies  of sage  inves t iga ted ,  was identified as luteolin 7-O-/3-D-glucoside (cynaroside) .  

Substance (VII} was isolated in ve ry  smal l  amounts f r o m  S. s e r avschan i ca  by p r e p a r a t i v e  separa t ion  
on paper .  IR spec t ro scopy  showed the p resence  of f ree  hydroxy groups at posi t ions 3 ' ,  4 ' ,  and 5 in its mol-  
ecule.  The IR s p e c t r u m  had a b road  band at 1605 cm -I ,  which is c h a r a c t e r i s t i c  for glucuronides in the sa l t  
fo rm.  The acid hydro lys i s  of (VII} led to luteolin and glucuronic acid,  which was identified ch roma tog raph -  
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ically. The glucuronic acid is at tached to the aglycone in posit ion 7 (UV spec t rum) .  Thus, substance (VII) 
is luteolin 7 -O- f l -D-g lucuron ide ,  as was conf i rmed by a chromatographic  compar i son  with a sample  i so-  
la ted p rev ious ly  f r o m  Phlomis  tube rosa  [3]. 

Substance (VIII), C20ti180 9" 1.5 H20 , mp 226-228°C, is ,  according to its UV and NMR spec t r a ,  a g lyco-  
side of apigenin, and subs tance  (IX),C21H20010 , m p  280-282°C, is a glycoside of chrysoer io l .  Compounds (VIII) 
and (IX) were  dist inguished f r o m  the r e l a t ed  glucosides  by g r e a t e r  mobil i ty in TLC on Silufel [ c h l o r o f o r m -  
methanol (9 : 1) and (8 : 2)]. In the products  of hydro lys i s  by the enzyme g lucodelemar in  we found apigenin, 
ch rysoe r io l ,  and a common sugar  - xylose.  The values of the coupling constants  of the anomer ic  proton of 
the xylose ,  J =6 Hz, and the fea tures  of the UV spec t r a  pe rmi t  us to p ropose  for (VIII) the s t ruc tu re  of ap i -  
genin 7 -O- f l -D-xy los ide  and for (IX) that of ch rysoe r io l  7 -O- f l -D-xy los ide .  

This is the f i r s t  t ime that all these f lavonoids,  with the exception of (II), (V), and (VI), have been found 
in sages .  
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