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Continuing a chemica l  study of Tien-Shan mountain ash [1], we have i s o l a t e d -  in addition to hyper in  
(I) - h i r su t r in  (ID, C~1H20012 , mp  228-230°C, [a ]~  -32°C (formamide) ,  and chlorogenic acid (HI), C16H1809, 
mp  205-207~C, [ a ]~  - 3 7 . 7  ° (methanol). The f ru i t  contains main ly  substances  (I) and (IID and the l eaves  
and f lowers  m a i n l y  (II). 

Compound (II) was identified as h i r su t r in  (quercetin 3-O-f l -D-glucopyranos ide)  [2] on the basis  of 
the r e su l t s  , -. - ¢ f  acid hydro lys i s  (quercetin and D-glucose ,  1 :1) ,  methylat ion and subsequent  hydrolys is  (3- 
hydroxy-3 ' ,  ' , ~ ,  - tetraxnethoxyflavone,  mp 194°C), and the acetylat ion of the glycoside (octaacetate ,  
C3~H3sOz0 , m p  166-167°C. L i t e r a tu r e  data: mp of h i r su t r in  octaaceta te  156-157°C and that  of querc i t r in  
168-170°C [2], 179-180°C [3]). 

The s t r u c t u r e s  of the compounds isola ted were  also conf i rmed by the i r  NMR spec t ra ,  taken a f te r  
si lylation in carbon te t rach lor ide .  In 3 -O-g lucos ides  and galactos ides ,  the signal of the C-1 r' proton is  
located near  5.8 ppm. The C - I "  proton of a fl-linked sugar  undergoes  diaxial spli t t ing with the C - 2 "  p r o -  
ton and appea r s  in the fo rm of a doublet with a coupling constant  of about 7 Hz [4], as  has been found for 
compounds (I) and (II). 

In the NMR spec t rum of compound (III) a f te r  si lylat ion (solution in CC14) the s ignals  of the protons  
of caffeic acid were  observed:  mul t ip le t  at 3 H with its cen te r  at  6.85 ppm (2T,5 T, and 6 t a roma t i c  protons) 
and two doublets of vinyl protons  p r e s en t  in the t rans  posit ion at 6.02 and 7.40 ppm (J 16 gz) .  

Since si lylation may  cause  a change in the conformat ion of quinic acid [5], the nature  of the aliphatic 
protons  of compound (!iI) was studied by r eco rd ing  the NMR spec t rum in deuteropyridine.  The H-4 p r o -  
ton gave a double doublet at 4.21 ppm (J 8.5 I-Iz, J1 3 Hz), I I-3 a quar te t  at 4.67 ppm (J 3 Hz), and H-5 a 
t r ip le t  of doublets at 6.08 ppm with a width of 23 Hz (J  9 Hz, Ji 5 I-Iz); a mul t ip le t  at 2.42-2.92 ppm with an 
intensi ty  of 4 H cor responded  to the protons  at  C-2 and C-6 of quinic acid. The r e su l t s  obtained c o r r e -  
spond to those given in the l i t e ra tu re  for  chlorogenic acid [5, 6]. In the p resen t  paper ,  as  in the cited one 
[5], quinic acid (IV) is  numbered  according  to published ru les  [7], and the re fore  chlorogenic acid is  not 3- 
but 5-O-caffeylquinic  acid. 

In the NMR spec t rum (solution in CDCI 3) of the pentaaceta te  there  a r e  the s ignals  of five acetyl  
groups:  s inglets  at (ppm) 2.30 (6 H), 2.01 (3 H), 2.11 (3 I-I), and 2.15 (3 g) .  The spec t rum also exhibits a 
wel l -def ined double doublet of an H-4 axial proton (6 5.14 ppm, J 10 Hz, J1 4 Hz), which shows the retent ion 
of the conformat ion of quinic acid, since in the format ion  of a quinide invers ion takes  place with the p ro -  
duction of a conformat ion (V) in which the COOH and 5-OH groups  a re  axial and the proton at  C-4 is equa-  
tor ia l  [6]. 
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