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From the roots of Femla  samarcandica Kor. we have isolated,  in addit ion to the known farnesiferol [1] and gum- 
mosin [2], two new crystal l ine substances. For one of  t h e m ,  with the composit ion C24H30-3zOs, the name samarcandin 
is pmpos~ed, and for the second, with composit ion C2$-t28_30Os, which contains a keto group, the name samarcandone.  

A study of the IR (figure) and UV spectra has shown that both substances belong to the coumarin series. This is also 
confirmed by the production of umbel l i ferone by the act ion of minera l  acids on samarcandin.  Samarcandin has two hy- 
droxy groups, one of them, possibly secondary, being readi ly  ace ty la ted  to give samarcandin monoace ta te  C26Ha40~, The 
second hydmxy group in samarcandin may be tert iary,  since the compound C24H30Os formed on oxidat ion with chromic 
anhydride has m a x i m a  in the IR spectra for a keto group and for a hydroxyl and is ident ica l  with samarcandone. 

Tiros, samarcandone is a monoketo der ivat ive of samarcandin.  Hydrogenation of the la t ter  gives dihydrosamarcan-  
din C~t~:840 s. The IR spectrum of this substance has a maximum at 1755 cm "l,  which can be explained by the disappear-  
ance of a double bond in a lac tone  ring. At the same t ime,  the results of the hydrogenation of samarcandin indicate that 
it has nc double bonds in the nonumbell iferone part of the molecule ,  but we do not consider that  the question of the ab -  
senee of a double bond from the nonumbell iferone part of the molecule  of samarcandin or samarcandone is f inal ly  re -  

solved. 

The dehydrogenation of samarcandin with selenium gives 1, 2, 5, 6- te t ramethylnaphthalene,  which shows that i t  is 
s imilar  structurally to farnesifeml A [1], gummosin [2], and badrakemin [3]. To e luc ida te  the features of the structure 
of  samareandin,  we dehydrated samarcandone in acetone solution and obtained the keto compound Cz4Hzs04. On exhaus- 
t ive  hydrogenation, this substance formed a diol  CisHzsOz with mp 174-175 ° C, w h i c h  was ident ical  with the correspond- 
ing diol  obtained from badrakemone [3]. 

On dehydration with ethyl  hydrogen sulfate, samarcandin is converted into an amorphous substance the hydrogena-  
t ion of which gives te t rahydrobadrakemin Cz4I-Is404 [8] and, probably, a diol CzsHzsOz with mp 158 ° C. These reactions 
show that  the carbon skeleton and the ether bond l inking the umbel l i ferone  with the sesquiterpene t r io l  have the same 
structure in samarcandin as in badrakemin.  The  question of the position of the  ter t iary  hydroxyl in samarcandin and sam- 
arcandone was resolved on the basis of a study of the  NMR spectrum of samarcandin.  The position of the ter t iary  hydroxyl  
is most probably at a CH s group of ring B, which is shown by a singlet with r 8.8. 

Consequently, samarcandin is assigned the probable structure (I) and samarcandone (II). 
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On the basis of b iogenet ic  considerations,  it  may  be assumed that  the l inkage of rings A and B in samarcandin and 
samarcandone is the same as in farnesifeml A, although this conclusion st i l l  requires exper imenta l  confirmation.  

We have also detected samarcandin in an acetone extract  of the roots of Femla  pseudoreoselinum (Rgl. et  Schmal) .  

The roots of  Ferula samarcandica  Kor. were co l lec ted  by an expedi t ion led by the botanist  L. P. Markova to the 
southwestern slopes of  Malyi  Chimgan of the Tashkent A la -Tau .  

Experime:atal 

Isolation of samarcandin and samarcandone.  The comminuted  a i r -dry  roots of F. samarcandica  were extracted 
three  t imes  with acetone,  each t i m e  after f ive days' steeping at  room temperature .  The acetone extracts  were combined,  
f i l tered,  and evaporated.  The r e s i d u e - a  yellowish viscous l iquid (yield 11.5% ) - w a s  dissolved in diethyt  ether, the ac id ic  
products were e l imina ted  by shaking the e thereal  solution with 3% aqueous KOH, and the neutral  e therea l  solution was 
cooled to - 1 5  ° C for a long t ime .  A crys ta l l ine  prec ip i ta te  of  samarcandin deposited with mp 176-177 ° C (from ethanol  
or acetone) ,  [ a iD  +30 ° (c 5; ethanol).  IR spectrum: 3500 cm-*,  3460, 1725, 1708, 1620, 1576, 1552, 1514, 1460, 
1417, 1380, 1350, 1325, 1295, 1240, 1200, 1179, 1133, 1080, 1056, 1020, 1000, 986, 942, 926, 914, 900, 878, 828 
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cm "I. UV spectrum: )-max 326 m/l (log s 4.24), shoulder 252 m~. 

Found, %'. C 72.0; 72.16; H 8.22; 8.14. Ca lcu la ted  for Cz4H3205, %: C 72.00; H 8.00. 

Samarcandin dissolves in chloroform, acetone,  ethanol,  and, compara t ive ly  sparingly, in ether. 

Further cooling of the ethereal  solution (after the isolation of the s, amarcandin) gave a crystal l ine subs tance - samar -  
c a n d o n e - w i t h  mp 216-217 ° C (from ethanol),  l a i D  +25.0 ° (c 2.5; ethanol). IR spectrum: 3547 cm "1, 3440, 3350, 1702, 
1698, 1615, 1545, 1495, 1395, 1350, 1290, 1242, 1200, 1180, 1152, 1132, 1000, 986, 960, 930, 860, 818 cm "1. 
UV spectrum: kma x 322 m~ (log e 4.05). 

Found, %: C 72.12; 72.27; H 7.44; 7.44. -Calculated for C~.4Hs0Os, %: C 72.36; H 7.44. 

We also isolated samarcandin and samarcandone from acetonic  extract  of the roots by chromatography on a lumina 
(ac t iv i ty  grade III) with chloroform elution. Gummosin and farnesiferol A were found and identif ied in the first resinous 
fractions in e thereal  solution; the subsequent fractions contained samarcandone, and after this had been eluted samarcan-  
din was obtained.  Yield 6.13% of the weight of the resin. 

A.c.i d hydrolysis of  samarcandin.  In drops, 2 m l  of concentrated sulfuric acid was added to a solution of 0.5 g of the 
substance in 4 - 5  m l  of  ace t ic  acid.  

After 10 min,  the mixture was diluted with water and extracted with ether. The ethereal  layer  was shaken with 5% 
caustic potash. The a lka l ine  layer  was acidif ied.  A precip i ta te  of umbel l i ferone with mp 233-234 ° C (from water) de -  
posited. Yield 15%. 

6 c e t y ! a t i ° n  of samamandinr A solution of 0.3 g of the substance in 2 ml  of ace t ic  anhydride and 2 ml  of pyridine 
was heated in the water bath.  The l iquid was e l imina ted  to give the monoace ta te  with mp 152-153 ° C (from a mixture  
of ether and petroleum ether), l a i D  +30 ° (c 1; ethanol).  IR spectrum: 3570 cm -1, 3500, 1725, 1620, 1553, 1540, 1506, 
1460, 1395, 1375, 1350, 1320, 1283, 1262, 1240, 1200, 1175, 1160, 1147, 1132, 1018, 998, 985, 955, 935, 897, 
855, 838 cm "I. UV spectrum: kma x 325 mp (log s 4.07). 
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IR spectra of samarcandin (a) and samarcandone (b) (in 
paraffin off). 

Found, fro: C 70.87; 72.62; H 7.97; 7.87. Calcu-  
la ted for Cz6Hz4~6, %: C 70.59; H 7.69. 

Saponif icat ion of the ace ta te  y ie lded  samarcandin.  

Oxidation of samarcandin.  A solution of 1 g of chro- 
mic  anhydride in 2 ml  of water was added dropwise to a 
cooled solution of 1 g of the substance in 15 ml  of ace t ic  
acid.  After 10 min,  the  mixture was diluted with water 
unti l  a turbidity appeared and was then extracted with 
ether. The e thereal  layer  was washed with sodium carbo- 
nate solution unti l  the ace t ic  acid had been e l imina ted  
and was then dried with sodium sulfate, and the ether was 
dist i l led off. The residue consisted of samarcandone with 
mp 216-217 ° C (from ethanol).  

Hydrogenation of samarcandin.  One gram of the 
substance in solution in 20 ml  of ace t ic  acid  was hydroge-  
nated with 0.28 g of plat inum oxide.  The amount of hy- 
drogen consumed was 292 ml .  The cata lys t  was f i l tered 
off, and the f i l t ra te  was diluted with water and extracted 
with ether. The e therea l  layer  was washed with water and 
a lka l i  and the ether was dist i l led off. The residue con- 
sisted of dihydrosamarcandin (0.44 g) with mp 182-184 ° C 

(from ethanol). On a pla te  coated with a lumina  (ac t iv i ty  grade II) the substance gave a single spot on elution with chloro-  
form. IR spectrum: 3483 cm -1, 3460, 1755, 1627, 1508, 1465, 1430, 1390, 1370, 1350, 1325, 1300, 1290, 1270, 
1260, 1235, 1160, 1115, 1080, 1070, 1010, 1000, 990, 970, 960, 985, 930, 905, 875, 860, 885, 810 cm "1. UV spec- 

trum: >'max at  324 and 290 mt~ ~(log ~ 1.87 and 3.73). 

Found, %: C 71.59; 71.68; H 8.51; 8.38. Calcula ted  for Cz4Hs4Oa, %: C 71.64; H 8.46. 

Dehydrogenat ion of  samarcandin.  A mixture of 0.2 g of the substance and 0.2 g of selenium was heated to 250-  
300 ° C for 1 hr. The react ion product was dissolved in petroleum ether and fi l tered through a layer  of a lumina (act ivi ty  
grade II), The solvent was dist i l led off. The colorless crystals had mp 112-113 ° C (from ethanol) and gave no depression 

of the mel t ing  point in admixture  with a sample  of 1, 2, 5, 6 - te t ramethylnaphtha lene .  

Dehydration of samarcandone.  A solution of 1.5 g of the substance in 100 ml  of acetone containing 4 ml  of sulfuric 
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acid  was heated for 20 rain, diluted with water, and extracted with ether, and the product was chromatographed on alu-  
mina  (act ivi ty grade II). Elution was performed with ether. The first fractions consisted mainly  of an oil .  The subsequent 
fractions consisted of a crystal l ine subs t ance -a  keto compound with mp 142-143 ° C (from ether). IR spectrum: 1709 cm "t, 
1616, 1580, 1560, 1459, 1400, 1380, 1357, 1318, 1285, 1275, 1240, 1200, 1160, 1130, 1000, 895, 830 cm -x. UV 
spectrum~ kma x 823 m/~ (log s 4.6), shoulder 250 my. 

Found, %: C 75.62; 75.72; H 7.56; 7.57. Calculated for C24HzsO4, %: C 75.79; H 7.36. 

Hydrogenation of the keto compound. In 20 ml  of acet ic  acid,  0.65 g of the substance was hydrogenated with 0.2 g 
of plat inum oxide. After 3 hr, 306 ml  of hydrogen had been added. The solution was diluted with water and extracted 
with ether. The neutral e thereal  layer was dried, and the solvent was dist i l led off. This gave a colorless oi l  (0.53 g) 
which was heated in the water bath with 0.5 g of caustic potash in 1 5 m l  of ethanol for 1 hr; after cooling, the mixture  
was diluted with water and ether. Extraction yielded 0.26 g of a diol  ClsHzsO z with mp 174-175 ° C (from ether). 

The substance gave no depression of the mel t ing point in admixture with the diol CtaHz802 from badrakemone [3]. 

De____hydration of samarcandin.  A solution of 0.4 g of the substance in 4 ml  of 10% ethyl hydrogen sulfate was heated 
in the water bath for 20 rain and was then diluted with water and extracted with ether. The amorphous residue (0.34 g) 
with Rf 0.71 (in a thin layer  of a lumina,  ac t iv i ty  grade II), on elution with ether, was hydrogenated in 10 ml  of ace t ic  
acid  with 0.1147 g of platinum oxide. The amount of hydrogen consumed was 170 ml .  The mixture was diluted with 
water,  and e thereal  extract ion yielded te t rahydrobadrakemin with mp 196-197 ° C (from ethanol).  IR spectrum: 3520 
cm -I, 1763, 1632, 1585, 1515, 1485, 1420, 1395, 1350, 1325, 1302, 1280, 1240, 1203, 1165, 1132, II01, 1080, 
1070, 1020, 998, 970, 930, 901, 870, 848, 806, 770, cm, I. 

The ethereal solution contained traces ofa substance having the same Rf value as the diol CI~H2~O 2 with mp 158 ° C 
isolated from badrakemin.  

The microanalyses  were carried out by E. A. Sokolova; the UV, IR, and NMR spectra were recorded by T. V. 
Bukreeva and T. N. Timofeeva .  

Summary 

From an acetonic  extract  of the roots of Femla  samarcandica Kor. have been isolated farnesiferol A, gummosin, 
and two new coumarin substances, samareandin C24Hs04zO5 and samarcandone C2d-t2s-30Os. Samarcandin has been con- 
vet ted  im:o samarcandone and their  probable s t m c t u r e s - I  and I t - h a v e  been established. 
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