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F r o m  a methanol ic  ex t rac t  of the roo t s  of Seseli  s e s s i l i f l o rum Schrenk. by ch romatography  on KSK 
si l ica  gel we have i so la ted  a new coumar in  with the composi t ion C18H18ObS, mp 142-144°C, [~]~ - 58.4 ° 
(c 0.85, chloroform) which we have cal led " sese l i f lo r in"  (I). The fact  that it belongs to the c lass  of coum-  
a r ins  is in accordance  with i ts  UV s p e c t r u m  (~max,  nm- 224, 249,260;  292; 296, and 334; log e 4.10, 
3.77, 3.84, 4.26, 4.26, 4.27) and i ts  IR s pec t rum [1730 cm -1 ( C : O  of an ~-pyrone)  and 1635 and 1565 cm -1 
(-C---- C -  bond of a coumar in  nucleus)] (Fig. 1). A s t rong absorpt ion  band at 1700 cm -1 shows that s e se l i -  
f lor in  is  an e s t e r ,  which is  conf i rmed  by i ts  capaci ty  for  hydro lys i s .  

Acid methanolys is  of I gave a hydroxylactone C14H1404 (I1) with mp 187-189°C, [~]~ + 12 ° (c 0.8, 
ch loroform) ,  whose NMR s pec t rum  was identical  with that of m a r m e s i n  [1] :  H3, doublet ( 1 ~ ,  5 6.19, J = 
10.0 Hz; H4, doublet (lI-1), ~ 7.59 J = 10.0 Hz; Hb, singlet (1H), 6 7.23; Hs, singlet  (1H), 6 6.71; 2H4' , doublet 
(2H), 5 3.22, J = 9.0 Hz; Hb, t r ip le t  (1H), 5 4.75, J = 9.0 Hz; OH, broadened singlet  (1H), 8 1.98; and g e m -  
dimethyl  group,  s inglets  at 1.39 and 1.26 ppm (3H each).  

When the IR spec t ra  of II and of m a r m e s i n  taken in the f o r m  of mul ls  in paraff in  oil a re  compared ,  
complete  coincidence of the absorpt ion bands in the region of cha r ac t e r i s t i c  f requencies  (3500-1500 cm -l) 
i s  observed,  with some dif ference in the long-wave par t  of the spec t r a .  This  fact ,  and also the different  
va lues  of [~]D for  m a r m e s i n  (+26,8 °, chloroform) [2] and II (+12 °, chloroform) show that II  is a mixture  of 
optical i s o m e r s  of 5 ' - ( 1 - h y d r o x y - l - m e t h y l e t h y l ) - 4 ' , 5 ' - d i h y d r o f u r o - 2 ' , 3 ' : 7 , 6 - c o u m a r i n .  This hypothe sis  is 
conf i rmed by the identi ty of the IR spec t ra  of ch lo ro fo rm solutions of II  and m a r m e s i n .  

The dehydrat ion of II by heating it with P205 in benzene led to the fo rmat ion  of anhyd romarmes in ,  
which also conf i rms  the s t ruc tu re  of the coumar in  par t  of the molecule  I. 

The composi t ion of the acid res idue  of I, C4HbOS, is der ived f r o m  a compar i son  of the empi r i ca l  
f o rmu la s  of I and II,  and i ts  s t ruc tu re  f r o m  a compar i son  of the IR and NMR spec t r a  of I and 1I (Fig. 2a and 
2b). In the IR spec t rum of II the absorpt ion band at 1700 cm -1 d i sappea r s ,  and in i ts  NMR spec t rum the 
singlet at 2.36 ppm (3H) and the doublets with 5 5.71 and 7.00 ppm (1H each),  J = 10.0 Hz, d i sappear ,  which 
shows that these spec t ra l  f ea tu res  a re  due to the acid res idue and unambiguously that i ts  s t ruc tu re  is  that 
of 3 -methyl th ioacry loyl ,  CH 3 - S -  CH ~ CH - CO - .  
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Fig. 1. IR s pec t ru m of sese l i f lo r in  (mull in paraff in  oil). 
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Fig. 2. NMR spect rum of sesel i f lor in  
(I) and its hydrolys is  product (II). 

In 3 ' -angeloyloxy-2 ',2 ' - d i m e t h y l - 4 ' -  ( t rans-3-methyl th io-  
ac ry loy loxy) -3 ' , 4 ' -d ihydropyrano-5 ' , 6 ' : 8 ,7 -coumar in ,  f loro-  
selin [3], the identical acyloxy group has the t rans  configura-  
tion. The equality of the coupling constants of the olefinic p ro -  
tons in the 3-methyl thioacryloyloxy group of sesel i f lor in,  
f lorosel in,  and the chromone sesel i r in ,  which we have isolated 
f rom the roots  of the same plant Seseli sess i l i f lornm Schrenk. 
[4], leads to the conclusion that the configuration of the acid 
residue is the same in all three compounds. 

Thus, I is 5 ' - [ 1 - m e t h y l - l - ( t r a n s - 3 - m e t h y l t h i o a c r y l o y l -  
oxy) ethyl ] -4 ' ,5 ' -d ihydrofuro-2  ' , 3 ' :7 ,6 -conmar in .  

E X P E R I M E N T A L  

The UV spect rum was taken on an SF-4A spectrophotom- 
eter ,  the IR spec t rum on a UR-10 instrument (mulls in paraffin 
oil and solutions in chloroform),  and the NMR spect ra  on a HA- 
100D (100 MHz) instrument  in CDC13 (internal standard,  TMS). 
The m a s s - s p e c t r o m e t r i c  determinat ion of the molecular  weight 
was ca r r i ed  out by P. I. Zakharov, the NMR spect ra  were taken 
by O. G. Rud, the IR and UV spect ra  by A. A. Kir 'yanov,  and the 

mic roana lyses  were pe r fo rmed  by E. A. Nikonova. The e lementary  analyses  of all the compounds c o r r e -  
sponded to the calculated f igures .  

Isolation of Seseliflorin. A 1.2-kg sample of the dried and comminuted roots  of Seseli sess i l i f lorum 
Schrenk. was extracted with methanol (3 × 5 l i ters) .  The combined ext rac ts  (10.8 liters) were  evaporated 
to 220 ml,  diluted with a double volume of water ,  and t reated with ether  (10 × 250 ml). The ethereal  ex-  
t r ac t s  were  washed with 5% sodium carbonate solution (5 x 100 ml), and then with water  (3 × 100 ml), and 
dried over  Na2SO4, and the solvent was evaporated off in vacuo.  The oily residue (67.0 g) after  the sepa ra -  
tion of the f lorosel in E3] was chromatographed on a column filled with KSK silica gel (d = 7.5 cm, h = 34 
cm). The eluent was a mixture of petroleum ether  and ethyl acetate with a gradual ly  increas ing concent ra-  
tion of the la t ter .  The 25th-29th f ract ions  [eluent, ethyl a c e t a t e - p e t r o l e u m  ether  (15:85)] yielded 0.5 g of 
a crysta l l ine  substance with mp 142-144°C (from ethanol), [a]~) - 58.4°,(c 0.85, chloroform).  Found %: 
C 62.66, 62.77; H 5.38, 5.30; S 8.93, 9.03. mol.  wt. 346 (mass spec t romet ry) .  C18H1805S. Calculated %: 
C 62.42; H 5.24; S 9.25. mol. wt. 346.32. 

Acid Methanolysis of I. A mixture of 0.1 g of sesel i f lor in and 30 ml of 2N HC1 in methanol was heated 
in a water  bath for  10 h. The react ion was monitored by paper  chromatography.  After  the methanolysis  
ended, the react ion mixture was diluted with a double volume of water ,  and the methanol was distil led off in 
vacuo. Crys ta ls  deposited in the form of fine co lor less  needles,  C14H1404, mp 187-189°C (after vacuum sub- 
l imation on heating in a bath of Wood's  metal at 160-165°C), [~]~ + 12 ° (c 0.8, chloroform).  The IR spect ra  
of II and of an authentic sample of m a r m e s i n  in the fo rm of solutions in ch loroform were identical.  On 
paper  chromatography in a sys tem of bu t an - l -o l  saturated with 1.5 N NH 3 followed by t rea tment  with a 0.2% 
ethanolic solution of bromphenol blue, an acid with R f 0.24 which was identical with the t r a n s - 2 - m e t h y l -  
thioacryl ic  acid isolated by us previous ly  f rom f lorasel in  was found among the react ion products .  

Dehydration of II. A solution of 0.02 g of II in 10 ml of benzene was t reated with 0.2 g of P205 and 
heated in a water  bath for 3 h. Then the P205 was fil tered off,and the solvent was distilled off in vacuo. 
This gave 0.01 g of a crys ta l l ine  substance with mp 135-137°C (from methanol). A mixture with an authentic 
sample of anhydromarmes in  gave no depress ion of the melting point. The IR spec t rum of the dehydration 
production of II was identical with that of anhydromarmesin .  

C O N C L U S I O N S  

F r o m  the roots  of Seseli sess i l i f lorum Schrenk. we have isolated a new dihydrofuroeoumarin C18H1805S 
for  which the s t ructure  5 ' -  [1 -methy l - I - ( t rans -3-methy l th ioacry loy loxy)  e thy l ] -4 ' ,5 ' -d ihydrofuro-2  ',3 ' :7 ,6-  
coumarin  is proposed.  
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