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ISOCOUMARIN GLYCOSIDE 

A.  I .  A r a z a s h v i l i ,  G .  K .  N i k o n o v ,  UDC 547.588.25 
/ 

a n d  E .  P .  K e m e r t e l i d z e  

In an invest igat ion of the epigeal  p a r t s  of four  species  of Delphinium - D. f lex iosum M.B., D. t a m a r a e  
Kem.-Nath . ,  D. e l i sabethae  N. Busch, and D. 4zavachischvi l i i  Kem.-Nath .  col lected in the environs  of the 
vi l lages of Dzhava and Bakuriani (Georgian SSR) we detected the p re sence  of g lycosides .  By adsorpt ion 
chromatography  we succeeded in isolat ing an individual component  with the composi t ion  C 16H1809, nap 236- 
2380C (from methanol),  [ ~ ] ~ - 5 6  ° (c 0.1; pyridine),  tool. wt. 354 (mass spec t romet r i ca l ly ) ,  readily soluble 
in pyridine,  d imethyl formamide ,  and methanol  (on heating), spar ingly soluble in ch loroform,  and insoluble 
in water ,  which we have cal led delphoside.  

The IR spec t rum of the substance had kmax 230, 251, 257, 290 and 317 nm (log e 4.06, 4.16, 4.19, 
3.67 and 3.48) and kmin 217, 236, 254, 272, 308 nan (log e 3.97; 4.05; 4.13; 3.58; 3.48), which shows t h e p r e s -  
ence of the chromophore  of 6 ,8-d ihydroxyisocoumar in  [1]. This conclusion was conf i rmed by the IR spec-  
t r u m  (Fig. 1), which showed absorpt ion bands at (cm -~) 1670 (carbonyl of an 8-hydroxyisocoumar in) ,  1630 
and 1585 (aromatic  nucleus), and 3100-3600 0aydroxy groups) .  

The acid hydrolys is  of delphoside gave an aglycone with the composi t ion C10HRO 4, mp 263-265°C (from 
methanol),  M + 192, UV spec t rum:  kma x 228, 249, 257, 296 and 322 (inflection) nm (log e 4.23; 4.30; 4.30; 
3.98; 3.83), )tmin 221, 235, 253, 271 rim (log e 4.22; 4.19; 4.29; 3.78). D-glucose was found in the hydrol -  
yzate  by p a p e r  chromatography .  

Delphoside is a monoside.  This  is conf i rmed by the p r e p a r a t i v e  yield of the aglycone on its hydroly-  
sis (the yield was 58% while the calculated f igure was 54.2%), by the value of the mo lecu l a r  extinction E at 

290-296 nm of the glycoside and of the aglycone (4765 and 9600, respect ive ly) ,  and by the m a s s  spec t rum,  
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Fig. 1. IR s p e c t r u m  of the aglycone of 
delphoside (a) and its glycoside (b) in 
KBr.  

which contained, in addition to the peak  of the molecu la r  ion, 
peaks  with m / e  192 and 162 cor responding  to the aglycone and 
a glucose res idue .  

F rom the value of M D ' K  P calculated according to Klyne 
[2] (found: MD" Kp 142.7°; l i t e ra tu re  data: 182 °) it may be 
concluded that the glucose residue is p r e sen t  in the pyranose  
f o r m  and is at tached to the aglycone by a B-glycosidic bond. 

The NMR spec t rum of delphoside (Fig. 2) shows doublets 
at 6.64 and 6.58 ppm (J=2 Hz) due to a romat i c  r e c t a - i n t e r -  
acting protons ,  H-5 and H-7, and singlets  at 5.87 (1 H) and 
1.88 ppm (3 H) caused by the H-4 olefinic proton and ame thy I  
group on a double bond (C 3) [1, 3, 4]. These  resu l t s  unambig-  
uously show that the substance under  invest igat ion is a 6,8- 
disubsti tuted 3 -methy l i socoumar in .  

It follows f r o m  the composi t ion  of delphoside that one 
of the subst i tuents  is a hydroxy group and the other  is a D- 
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Fig. 2. NMR spec t rum of delphoside. 

g lucose res idue .  The protons  of the l a t t e r  a re  r ep resen ted  in the spec t rum by a s ix -p ro ton  mult iplet  in 
the 3.9-4.4 ppm region (hemihydroxylic pro tons  and Hs,, by a doublet at 5.6 ppm (J=5 Hz) (/~-anomeric 
pro ton  of the glucose),  and by a signal in the 4.6-5.9 ppm region (5 H) due to the pro tons  of the hydroxyls  
of the glucose and of a phenol.  The p r e s e n c e  of hydroxy groups is conf i rmed by the fo rma t ion  of a d iace-  
rate of the aglycone,  C14H1206, with mp 2440C and by a pentaace ta te  of the glycoside,  C26H28014 , with mp 
259-261°C. 

In the NMR s p e c t r u m  of delphoslde pentaaceta te ,  in addition to the s ignals  of the protons  of the acetyl  
res idues  there  a re  two groups  of s ignals  in the 5.1 to 4.2 ppm regions with intensi t ies  of 3 and 2 H, r e -  
spect ively,  due to the hemiacyl  pro tons  of the acetyla ted D-glucose res idue .  The ra t io  of thei r  intensi t ies  
(3 : 2) co r re sponds  to that given by Mabry et  al., [5] and conf i rms  that  the D-glucose in delphoside is p r e s -  
ent in the py ranose  fo rm.  

The posi t ion of the suga r  res idue in the glycosides  followed f r o m  the resu l t s  of a compar i son  of the 
NMR s p e c t r a  of the glycoside and i ts  aglycone, in which the s ignals  of the protons  of the sugar  components  
have d i sappeared  a n d a b r o a d e n e d  s ignalhas  appeared  at 13.25 ppm (1 H) due to the p ro ton  of a hydroxy 
group at C 8. The posi t ion of this signal in such a weak field can be explained by the fo rmat ion  of a hydro-  
gen bond between this pro ton  and the carbonyl  of the i socoumar in ,  which is p r e sen t  in the pe r i  posi t ion.  

On the bas i s  of what has been  said, it may be concluded that the glucose res idue in delphoside is 
p r e sen t  in posi t ion 8 and the hydroxy group in pos i t ion  6 and, consequently, it is 8 -O- /3-D-glucopyranosyl -  
6 -hydroxy-3 -me thy l i socoumar in ,  with the s t ruc tu re  given in Fig. 2. 

In addition to delphoside,  f r o m  the herbage of these spec ies  of plants  we have also isolated an i so-  
coumar in  C10HsO4 with mp 263-265°C, which, according to a mixed melt ing point, and IR spec t roscopy ,  
p roved  to be identical  with the aglycone of delphoside (6 ,8-d ihydroxy-3-methyl i socoumar in) .  This  c o m -  
pound, which has been  obtained prev ious ly  by synthesis  [6], had mp 250-253°C and lower  values of log 
of the long-wave m a x i m a  in the UV spec t rum,  which is apparent ly  due to the p r e sence  of impur i t i e s  in it. 

EXPERIME NTAL 

The NIV[R spectra were taken on a Jeol spectrometer at 60 MHz using solutions in deuteropyridins 
using the 6 sca le  f r o m  the signal of HMDS taken  as 0; the UV spec t r a  were  taken on a Hitachi ins t rument ,  
the )It spec t r a  on a UR-10 ins t rument ,  and the m a s s  s p e c t r a  on a MHk-1303 ins t rument .  The pur i ty  of the 
subs tances  was checked by chromatography  on Silufol in the ethyl aceta te  - m e t h a n o l - w a t e r  (100 : 16.5 : 
13.5) sys tem;  yel low f luorescence  in UV light. The resu l t s  of e l emen ta ry  analys is  cor responded  to the 
calculated f igures .  

I so la t ion  of Delphoside.  The a i r - d r y  comminuted  leaves  (400 g) were  s teeped five t imes  success ive ly  
with 70% methanol  at 70°C for  3 h. The ex t r ac t s  were  combined, concentra ted until the ethanol had been 
el iminated,  and t r e a t ed  with ch lo ro fo rm (removal  of chlorophyll)  and with ethyl aceta te .  Then the ex t rac t  
was dr ied and the residue was ch romatographed  on a column of polyamide  (40 × 5 cm).  When the column 
was washed with wa te r  (3 l i t e r s )  and the eluate was concentrated,  a c rys ta l l ine  p rec ip i ta te  deposited which 
was r ec ry s t a l l i z ed  f r o m  methanol .  A co lo r l e s s  substance  with mp 236-238°C, R f  0.25, was isolated in a 
yield of 0.5%. 
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Delphoside pentaacetate was obtained by a known method by heating the substance with acet ic  anhy- 
dride in pyridine for  2 h. Color less  c rys ta l s  with mp 259-261°C (from methanol), R f  0.40. 

Acid Hydrolysis  of Delphoside. A) Prepara t ion  of the Aglycone. A mixture  of 0.1 g of the substance 
and 15 ml of 10% HC1 was heated in the wate r  bath for  1.5 h. The liquid was cooled, the aglycone was ex-  
t rac ted  with e ther ,  and the ex t rac t  was washed with water,  dried,  and distil led. This gave 0.058 g of a sub- 
stance with mp 263-265°C, R f  0.78. 

B) Identification of the D-Glucose.  The acid hydrolyzate was passed through a column of AV-17 
anion-exchange resin,  evaporated to a volume of 5 ml, and chromatographed in the BAW (4 : 1 : 2) system. 
On t rea tment  with aniline phthalate, D-glucose was revealed (Rf 0.30). 

The diacetate of the aglycone was obtained by a known method by heating a solution of the substance 
in pyridine with acetic anhydride for  2 h. Color less  c rys ta l s  with mp 244°C, Rf  0.85. 

SUMMARY 

The epigeal par t s  of four species  of Delphinium have yielded a new isocoumarin  glycoside, C16H1809, 
mp 236-238°C, [a] --56°C, which we have called delphoside. It has the s t ruc ture  of 8-O-f~-D-glucopyranosyl-  
6 -hydroxy-3-methyl i socoumar in .  Its aglycone has also been isolated in the f ree  state f rom the plants.  
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