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In a fu r the r  study of Achil lea car t i l ag inea  [1], f rom an ethyl aceta te  ex t r ac t  of  the leaves  by c h r o -  
matography  onpolyamide  with e lut ionby 40-50% aqueous ethanol we have isolated subs tances  (I), (II), (IH), 
and (IV), and f rom an aqueous eluate (V) (Table 1). 

F r o m  the f lower heads af ter  ex t rac t ion  with ethanol,  evaporat ion,  dissolution in water ,  extract ion 
success ive ly  with ch lo ro fo rm,  e ther ,  and ethyl aceta te ,  and ch romatography  on polyamide with elution by 
mix tures  of ethanol (1-30%) and ch lo ro fo rm we obtained compounds (VI) and (VII) f rom the e therea l  f r a c -  
tion and (VIII) and (IX) f rom the ethyl aceta te  f rac t ion  (see Table 1). 

Compound (I), on acid hydro lys i s ,  gave equimolar  amounts of D-ga lac tose  and quercet in ,  C I5H10OT, 
with mp 309"C; mp of the pentaace ta te  196-197°C, R f  0.32 [TLC on Woelm s i l ica  gel in the t o l u e n e - e t h y i  
f o r m a t e - f o r m i c  acid ( 5 : 4 : 1 )  sy s t em] .  According to UV and NMR spec t roscopy  (Table 2) [2], the substance  
was identified as hyper in  (quercetin 3 -0 - /3 -D-ga lac topyranos ide ) .  

Compound (II), according to the resu l t s  of acid c leavage (L-a rab inose  and quercetin) and UV and NMR 
spec t roscopy ,  was identified as guaiaver in  (quercetin 3 - O - a - L - a r a b o p y r a n o s i d e ) .  

Compound (III), giving on hydrolys is  D-ga lac tose  and kaempfero l ,  CisHI006, with mp 274-280°C 
( te t raaceta te  with mp 186-188"C, R f  0.38) was identical  with t r i fol in (kaempferol  3 -O- /3 -D-ga lac topyrano-  
side) .  

Thus, f rom the leaves  we have isolated glycosides of quercet in and kaempfero l ;  however ,  acid 
hydro lys i s  of the combined flavonoids gave a ve ry  smal l  amount of i sorhamnet in ,  Ci6H1207, with mp 302- 

TABLE 1. Phys icochemica l  Constants  of the Compounds Isolated 

Sub- Yield,[ stance % Composition 

I 0,23 

II 0,28 

III 0,14 

IV 0,54 

V -- 

VI 0,05 
VII 0,09 

ViII 0,29 

IX 0,32 

CaH.~oO12" H~O 

C2oHIsOn" }H~O 

C21H~oO." H~O 

C2~H~O,~" H20 

C,GH,~O9 

CiGHtuO~ 
C,sHIuO~ 
C.~1H2oO1o 

mp, *C 

224--226 

232--234 

1242'244 
1175--179 

203--204 

341- 344 
320--324 
221--224 

263--267 

[~ID ~, deg 

--40,0 (c 1,2; 
formamide) 

-59,7 (c 0,57; 
methanol) 

--7,0 (c O, 14; 
ethanol) 

--336(C 0.53; 
methanol) 

--33 (e I; 
methanol) 

--138,6 (c 0,66, 
formamide) 

--54,6 (c 0,52, 
formamide) 

)'max, n m  

257, 362 

257, 362 

267, 353 

217, 245, 301. 
330 

218, 235, 245, 
302, 329 

267, 334 

256, 268, 350 

" /  

1 2 

0,60 0,40 

0,65 0,30 

0,70 0,42 

0,92 0,08 
0,84 0,06 
0,63 0,23 

0,40 0,15 

*Chromatography  was p e r f o r m e d  on type "M" ["slow"] Leningrad paper  
and the following solvent  s y s t e m s  : 1) b u t a n - l - o l -  acetic a c i d - w a t e r  
(4 : 1 : 5) and 2) 15% acet ic  acid 
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304°C ( te t raacetate ,  mp 203-206°C, R f  0.40), which could not be isolated in the form of a glycoside,  

Compound(W), accord ingto  NMR spec t roscopy  (solution in deuteropyridine,  s i lylated der ivat ive in 
CC14, and hexaacetate inCDC13), was identified as 3,4-dicaffeylquinic acid [3, 4] or ,  according to the tenta-  
tive rules [5], 4,5-dicaffeylquinic acid. When (IV) was si lylated,  no inversion of the conformation of the 
quinic acid took place as has been repor ted  for f ree  quinic and chlorogenic acids [3]. 

Compound (V) was identical,  according to IR and NMR spec t roscopy  and a d i rec t  comparison with an 
authentic sample [6], with chlorogenic acid. 

Compounds (VI) and (VII) were  identified, respect ively ,  as apigenin (rap of the t r iace ta te  182-183°C) 
and luteolin (mp of the te t raace ta te  228-230°C). 

Compound (VIII), on acid hydrolys is ,  gave D-glucose and apigenin with mp 343-348°C. The absence 
of changes in the UV spec t rum on the addition of sodium acetate showed the at tachment of the sugar  r e s i -  
due to position 7 of the aglycone. A doublet with 5 = 4.95 ppm and J = 6.5 Hz (see Table 2) in the NMR 
spec t rum permi t ted  the assumption of the fl configuration of the glycosidic bond for  (VIII), and calculation 
of the molecular  rotation by Klyne's method showed the furanose form of the glucose.  Consequently, com-  
pound {VIII) is apigenin 7-O-f l -D-glucofuranoside [2, 7]. 

Compound (IX), giving on hydrolysis  D-glucose and luteolin (mp 329-331°C) was identified by UV and 
NMR spec t roscopy  as luteolin 7-0- /3-D-glucopyranoside .  
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