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In a study of the composition of the pigments f rom the roots  of the plant L i thospermum e ry th ro rh izon  
Sieb. et  Zucc.,  family Boraginaceae  (Marit ime Te r r i t o ry )  a new quinone of unknown s t ruc tu re  was detected.  
This substance was f i r s t  isolated by repeated  chromatography on s i l ica  gel with subsequent purif icat ion on 
Sephadex LH-20 [1]. 

Subsequently, a different  method of isolat ion was used: the total hexane ex t rac t  f rom 500 g of a i r - d r y  
roots  was evaporated,  and the res idue was dissolved in ch loroform and chromatographed on neutral  alumina 
(activity grade HI). The naphthoquinoid pigments were  retained completely by the alumina, and the substance 
under investigation was eluted f rom the column in the form of an orange zone. After  fu r ther  purif icat ion on 
KSK si l ica gel in the h e x a n e - e t h e r  (6 : 1) sys tem,  90 mg of orange yellow needles of (I) were  obtained with mp 
72-74°C (hexane), [a]D2°-81°. 

On the basis  of the resu l t s  of e lementary  analysis  and the mass  spec t rum (M + 354), the composit ion 
C21H2205 was proposed for (I). When it was subjected to TLC on Silufol plates  in the pe t ro leum e t h e r - d i e t h y l  
e ther  (10 : 3.5) sys tem it had Rf 0.42. 

The pigment was unstable in acid and alkaline media. Under the action of the Ehrl ieh reagent  [2], a 
change in color f rom orange to dark green  was observed.  Alkaline ~ydro lys i s  gave fi , f l -d imethylacryl ic  acid, 

l lsUii  which was identified with the aid of GLC. Absorpt ion spectrum: k m ~  222, 244, 287, 444 nm (lo~ e 4.41; 
4.38; 4.25; 3.67). 

The IR spec t rum had the absorpt ion bands of quinoid carbonyls (1657 and 1670 cm-i) ,  of an e s t e r  ca r -  
bonyl (1720 cm-1), of methyl  and methylene groups (2840-3020 cm -1) and of the CH ~/ibrations of an a romat i c  
ring (3060 cm-t) ,  and also the cha rac te r i s t i c  absorpt ion band of the vibrat ions  of CH groups of an a - subs t i tu ted  
furan ring (3160 cm-1). The NMR spec t ra  were  taken on a Bruke r  HX-90E ins t rument  with a working f r e -  
quency of 22.63 MHz for 13C nuclei and 90 MHz for 1H in CDCI~ (6 scale) with TMS as internal  s tandard.  

1H NMR spec t rum (s, singlet;  d, doublet; t, t r iplet ;  m, multiplet): 1.61 (s, 3H, 3His); 1.68 (s, 3H, 3Hi6); 
1.89 (d, 3H, 3H~, J=0 .9  Hz); 2.16 (d, 3H, 3H~, J=  1.2 Hz); 2.56 (t, 2H, 2H12); 5.07 (t, 1H, 1His); 5.76 (t, 1H, 1Hll , 
J = 6 . 7  Hz); 5.68 (m, l I~  1H~); 6.74 (d, 2H, 1H~ and 1H4, degenerate  AB spectrum);  7.03 (s, 1H, 1Hi); 7.46 
(s, 1H, 1Hg) , and 7.52 (s, 1H, 1Hs). 

In the 13C NMR spec t rum the signals of 21 carbon atoms were  detected,  five of which were  qua te rnary  
and th ree  of which belonged to carbonyl  groups.  The ass ignment  of the signals of the carbon a toms was 
pe r fo rmed  by the method of se lec t ive  decoupling f rom the protons .  

On comparing the t3C and 1H NMR spec t ra  for  (I) with the analogous spec t ra  of e s t e r s  of shikonin [1], it 
was found that  the signals corresponding to the isopentenyl par t  of the chain coincided completely.  The chem- 
ical shifts of Hit , and also of Cll , confirmed the position of the es te r  substi tuent at  this carbon atom [1]. The 
C 2 and the C 5 chemical  shifts (187.0 and 185.1 ppm, respect ively)  a re  cha rac te r i s t i c  for  a monosubsti tuted 
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benzoquinone [3]. 

The two a romat i c  protons  (7.46 and 7.52 ppm) can belongonly to a symmet r i ca l l y  disubsti tuted furan 
ring. Thus,  on the basis of the spec t ra l  cha rac te r i s t i c s  and resu l t s  of alkaline hydrolys is  the pigment isolated 
may be assigned the s t ruc tu re  (I) 

L] 15 

3 \CHq 

However,  additional information is nece s sa ry  to confirm the posit ions of the substi tuents in the furan 
ring. 
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We have shown the p re sence  of four substances revea led  by the diazo reagen t ,  with Rf  0.1, 0.21, 0.42, 
and 0.5 (chloroform system) in the roots  of Feru la  foliosa Lipsky collected in the Fergana  range in the val ley 
of the r i v e r  Arslanbob by chromatography on Silufol. By column chromatography on KSK si l ica gel with elution 
by h e x a n e - e t h y l  aceta te  we isolated two substances of coumarin nature .  Substance (I) C24H3004 (M + 380), 
mp 191-192°C, Rf 0.42. IR spectrum: vmax 1710 (C----~O), 1725 (C--O of an a-pyrone) ,  1615, 1560, 1515 cm -1 
(aromatic nucleus). Substance (II), C24H3204 (M + 382), mp 141-142°C Rf 0.21. IR spectrum, ~max, cm-t: 
3400-3600 (hydroxy group), 1715 (C ~ O of an ~-pyrone), 1615, 1565, 1515 (aromatic nucleus). 

l 
The PMR spectrum of (1) had signals at 0.75 and 1'.07 ppm (s, 3H, 2-C-CH3) , 0.90 and 1.02 ppm (d, 3H 

H 
! 

each, J= 7.5 Hz, 2-C-CH3) , and 3.75 ppm (s, 2H, Ar-O-CH2). The signals of five protons of a 7-hydroxy- 
l 

substituted coumarin nucleus were observed in the 6.20-7.57 ppm region. 

The PMR spectrum of (If) differed from that of (1) by the fact that it contained the signal of a hemihydroxy- 
lic proton with its center at 3.40 ppm (br. m, 1H) and the signals of the methyl groups were shifted. A compar- 
ison of the physicochemical constants and spectral (IR, NMR) characteristics showed that substance (1) was 
kamolone and (If) was kamolol [1, 2]. 

In the roots of F. ferganensis Lipsky collected in the flowering period in the same locations as F. foliosa 
we found three substances with Rf 0.35, 0.45, and 0.5 [petroleum ether-ethyl acetate (3 : 1) system], revealed 
by vanillin in sulfiric acid. Separation on a column of KSK silica gel yielded two esters: substance (1), 
C23H~205 (M + 388), 141-142°C, [~]D 20 --97.0 ° (c 1.2; chloroform), Rf 0.45; and substance (If) C22H3004 (M + 385), 
mp 190-191°C, [~]D 20 -91.7 ° (c 1.2; chloroform), Rf 0.5. Hydrolysis by heating with a 5% aqueous solution of 
caustic potash led to the saponification of both substances with the formation of the same sesquiterpene diol 
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