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Continuing a study of the coumar in  composi t ion  of r e p r e s e n t a t i v e s  of  the f ami ly  Umbel l f fe rae ,  we have  
inves t igated Fe ru l a  szowits iana.  The hydroxycoumar in  umbel l i fe rone  has  p rev ious ly  been isola ted f rom the 
seeds  of this plant [1]. A p r e l i m i n a r y  invest igat ion of the roo ts  (PC) showed that  they contained o ther  cou-  
mar ins  bes ides  the hydroxyeoumar in  found in the seeds .  

To isola te  the coumar ins ,  the a i r - d r y  comminuted  roots  col lected in the envi rons  of Nakhichevan'  
(Nakhichevan'  ASSR) were  ex t rac ted  with methanol ,  the solvent  was evapora ted ,  the res idue  was diluted with 
water ,  and the coumar ins  were  ex t rac ted  with e ther .  The total  coumar ins ,  cons is t ing  of f ive components ,  we re  
ch romatographed  on a column of s i l ica  gel.  They were  eluted succes s ive ly  with pe t ro l eum e ther ,  benzene,  and 
e ther .  Two coumar ins  we re  i so la ted  in the individual state:  (I), C24H3004, mp 85-86°C; and (ID, C9H603, mp 
232-233°C. 

Substances (I) and (II) we re  identified by  the i r  phys icochemica l  constants ,  e l e m e n t a r y  composi t ions ,  PC 
analys is ,  and UV, IR, and NMR s p e c t r a  as f a rnes f f e ro l  C and umbel l i fe rone ,  r e spec t i ve ly  [2, 3]. 
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Because  of con t rad ic to ry  in format ion  on the configurat ion of subst i tuents  at  C9 of f a rnes f fe ro l  A and its  
analogs [1-6], we have studied gummos in  (the e p i m e r  of f a rnes f fe ro l  A at C3) by x - r a y  s t ruc tu ra l  ana lys is .  

The c r y s t a l s  inves t iga ted  belong to the space  group P2~2121 of the rhombic  sys tem;  a = 21.364 (1), b = 
13.4754 (6), c = 7.1429 (3) A, a = fl = 3r= 90 °, V = 2056.3 (3) A 3, M = 382.5, dmeas  = 1.23; dcalc = 1.24 g / c m  3, 
Z = 4. The nonce n t ro s ym m et r i c a l  s t ruc tu re  was in te rp re ted  by the d i r ec t  method using the Rentgen-75 p r o -  
g r a m  [7] based  on 1644 ref lec t ions  with iF  12 > 3or measu red  on a f o u r - c i r c l e  automatic  d i f f r a c t o m e t e r  (copper  
radiat ion,  graphi te  monochromator )  and it was  ref ined in the b lock-diagonal  anisot ropic  approximat ion  to R = 
0.089 by the p r o g r a m  of Chekhlov et  al. [8]. 
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The x - r a y  s t ruc tura l  investigations object ively establ ished the s t e r e . c h e m i s t r y  of the molecule (Fig. 1) 
and showed that the -CI-I 2 - O - A r  group at C 9 is p resen t  in the fl-axial orientat ion.  This is in harmony with 
the conclusions of P e r e l ' s o n  et  al. [5, 6]. The eoumar in  nucleus is planar.  Rings A and B have the cha i r  con-  
f igurat ion (8C10 and 5C 8, respect ively)  and are  t rans- l inked.  The substi tuent  OH at C 3 and the CH 3 group at 
C10 a re  axial. The molecules  in the c rys t a l  a re  united by a weak O - H .  - . O =  bond 2.99 A long. The lengths 
of the other  bonds and valence angles a re  normal .  
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B. L. Tarnopol ' sk i i  (OIKhF Akad. Nauk SSSR) took par t  in the in te rpre ta t ion  of the s t ruc tu re  by the 
d i r ec t  method. 
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