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F r o m  a methanolic extract  of the roots  of Seseli sess i l i f lorum Schrenk. we have isolated a new 
coumarin with the composition C23H2407S , m p  161.5-163°C (from ethanol), [~]~ - 121.2 ° (chloroform) , which 
we have called "f lorosel in" (I). The fact that I is a coumarin was shown by its UV spect rum [Xmax, nm: 
256,294,  and 320 (inflection) (log e 3.70, 4.32, and 4.12)] and its IR spect rum [1730em -1 (C =O of an ~ - p y r -  
one), 1607 and 1570 cm -t ( - C =  C bond of an aromat ic  system)] (Fig. 1). 

As the NMR spect rum of I (Fig. 2) shows, its s t ructure  is based on a 7,8-disubstituted coumarin 
nucleus (H~, 6.19 ppm; Hi, 7.58 ppm, doublet; J = 10o0 Hz; Hs, 7.35 ppm; and H6, 6.79 ppm, doublet; J = 8.5 
Hz) [1] condensed with a 2' ,2 ' -d ime thy l -3 ' , 4 ' -d ihydropyran  ring having two alkoxy groups in the 3'  and 4 '  
posit ions (gem-dimethyl group, 1.44 and 1.49 ppm, singlet, 3H each; H3, , 5.43 ppm; and Hi, , 6.65 ppm, 
doublet, J = 5.0 Hz) [2, 3]. The la t ter  situation is confirmed by the presence  in the IR spec t rum of I of 
bands at 1730 and 1700 cm -1 (the f i rs t  with an increased intensity) and also by the capacity of I for under-  
going saponification. 

One of the acid res idues  is angeloyl. In the NMR spect rum of I there is the charac te r i s t i c  s ix-proton 
multiplet in the range f rom 1.8-2.0 ppm and a one-proton multiplet with the center  at 6.05 ppm [4]. 

The mild alkaline methanolysis  of I gave compound II with the composit ion C20H2206, mp 92-94°C 
(from petroleum ether) whose NMR spect rum (Fig. 3) lacks the singlet at 2.37 ppm {3H) and the one-proton 
doublets with 6 5.77 and 7.08, J = 10.0 Hz, due to the second acyl residue that was present  in the NMR spec-  
t rum of I. The appearance of a singlet at 3.80 ppm (3H) shows that this residue has been replaced by a 
methoxy group. 
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Fig. 1. IR s pec t rum of f lorose l in  (mull in paraf f in  oil). 
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Fig. 2. 
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NMR spec t rum of f lorose l in  (in CDC13). 
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NMR s pec t rum  of II, the product  of incomple te  alkaline me th -  
analys is  of f lo rose l in  (in CDC13)o 

By compar ing  the empi r i ca l  f o rmu la s  of I and II and taking into account the appearance  of a methoxy 
group in the la t t e r ,  we see that the acid res idue  has  the composi t ion  C4H5OS. In the IR s p e c t r u m  of II the 
carbonyl  band at 1700 cm -1 has  d i sappeared .  These  r e su l t s  p e r m i t  us to p ropose  the s t ruc tu re  of 3 -me thy l -  
th ioacry loyl  for  the second acyl res idue .  
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The NMR and IR spec t r a  of the isola ted acid [S-CH3, 2.42 ppm,  singlet,  3H; and 7.19 and 5.87, doub- 
let ,  J = 10.0 Hz, 1H each; V C =  O 1683 cm -t]  conf i rm this conclusion. The mel t ing point (121.5-122°C) 
m a k e s  it poss ib le  to identify it as  t r an s -3 -me thy l t h ioac ry l i c  acid (mp 124°C) [5]. 

The equali ty of the coupling constants  of the olefinic protons  of f ree  t r an s -3 -me thy l t h ioac ry l i e  acid 
and of the cor responding  acyl res idue  in I excludes the i somer iza t ion  of the acid during the saponificat ion 
p r o c e s s .  

The posi t ions  of the acyl r e s idues  in I a re  der ived f rom the s t ruc tu re  of II es tabl i shed by i ts  NMR 
spec t rum,  in which the signal f r o m  H 4, is shifted upfield by 2.15 ppm (5 4.50 ppm,  J = 2.0 Hz), and the 
signal f rom H3 T by 0.14 ppm (5 5.29 ppm,  J = 2.0 Hz). The ass ignment  of the s ignals  f rom H3~ and H4 T was 
made on the bas i s  of the s pec t r a  of model compounds [6] and also f rom the broadening of the H4 v signal due 
to long- range  s p i n - s p i n  coupling with the a roma t i c  pro tons  [7, 8]. 

Consequently,  the t r a n s - 3 - m e t h y l t h i o a c r y l i c  acid res idue  that  is  spli t  out is p resen t  in posi t ion 4 ' .  
T h i s  conclusion is  in ag reemen t  with l i t e r a tu re  informat ion on the saponif icat ion of d i e s t e r s  of d ihydrofuro-  
and d ihydropyranocoumar ins  in which, during the f i r s t  s tage,  the acyl res idue  in the posit ion a to the a ro-  
mat ic  nucleus spl i ts  out and is  r ep laced  by a methoxy group [9-11]. 

The signals  a sc r ibed  to the protons  of angelic acid a re  re ta ined in the NMR spec t rum of II, which 
shows the p resence  in this product  of an angeloyloxy group occur r ing  in posi t ion 3 T. 

Fu r the r  saponificat ion of II in alkaline methanol gave (+) - t rans-methylkhe l lac tone ,  C15HtGO 5, mp 160- 
162°C, [a]~ +88.3 ° (ethanol), III ,  and angelic acid with mp 42-43°C. 

To conf i rm this  conclusion concerning the s t ruc tu re  of II, we subjected anomalin (IV) to par t i a l  
hydro lys i s  and obtained a compound identical  with II .  

Thus,  sub stance II has  the s t ruc tu re  of 3 v_ angeloyloxy-4 T_ methoxy-2 T ,2 T-dimethyl- 3 t ,4 T-dihydropyrano- 
5 v ,6 T :8 ,7-coumar in ,  and f loro selin is  3 W-angeloyloxy-2 T ,2 T-dimethyl-4 T_ ( t r ans -3 -methy l th ioac ry loy loxy) -  
37 ,4 v-dihydropyrano-5 T,6 T :8 ,7-coumar in  {I). 

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

The UV spec t ra  were  taken on an  SF-4A spec t ropho tomete r  in ethanol,  the IR spec t ra  on a UR-10 
spec t ropho tomete r  (mulls in paraff in  oil), and the NMR spec t ra  on a HA-100D (100 MHz) ins t rument  in 
CDC13 (internal s tandard ,  TMS). Mass  s p e c t r o m e t r i c  de terminat ion  of the molecu la r  weight was c a r r i e d  
out by P. I. Zakharov and the m i c r o a n a l y s e s  by E. A. Nikonova. The e l e m e n t a r y  ana lyses  of all the com-  
pounds cor responded  to the calculated f igures .  

Isolat ion of F lorose l in .  A 1.2-kg sample  of the dr ied and comminuted roots  of Seseli  s e s s i l i f l o rum 
was  ex t rac ted  with methanol  (3 x 5 l i t e r s ) .  The combined ex t r ac t s  (10.8 l i t e r s ) ,  evapora ted  to 220 ml,  were  
diluted with a double volume of wa te r  and were  t r ea ted  with e ther  (10 x 250 ml).  The e therea l  ex t r ac t s  
were  washed with 5% sodium carbonate  solution (5 x 100 ml),  and then with wa te r  (3 x 100 ml) and dried 
over  Na2SO4, and the solvent was evapora ted  off in vacuo.  The oily res idue  (67 g) was  dissolved in 200 ml 
of a mix ture  of ethyl ace ta te  and pe t ro l eum e ther  (1 :2) .  On standing the solution deposited 2.4 g of a c r y s -  
tall ine substance  with mp 161.5-163°C (f rom ethanol),  [(~]~ - 121.2 ° (c 0.33, ch loroform) .  Found ~c: C 61.90, 
62.27; H 5.45, 5.46; S 6.93, 7.13. Mol. wt. 444 (mass  spec t rome t ry ) .  C23H2407S. Calculated %: C 62.14; 
H 5.44; S 7.21. Mol. wt. 444.49. 

Stepwise Alkaline Methanolysis  of F lorose l in  (f i rs t  stage).  Isola t ion of II.  A mix ture  of 0.7 g of 
f lorose l in  and 30 ml  of a 0.25 N solution Of KOH in methanol was left  at room t e m p e r a t u r e  for  2 h. Then it 
was diluted with a double volume of wa te r ,  acidified with 10% H2SO4, and t r ea t ed  with e ther  (5 x 10 ml).  The 
e therea l  ex t r ac t s  were  washed with 1% sodium carbonate  solution and then with wa te r  (3 x 10 ml) and dr ied 
over  Na2SO4, and the solvent was dist i l led off in vacuo.  The res idue  obtained by p repa ra t ive  separa t ion  in 
a thin l a y e r  of acidic a lumina (Brockmann act ivi ty  grade  II) in an ethyl a c e t a t e - p e t r o l e u m  ether  sy s t em 
(1 : 4) yielded 0.15 g of a substance  C20H2206, mp 92-94°C, mol .  wt. 358 (mass  spec t rome t ry ) ,  and also 0.2 g 
of the initial substance I that had not reac ted .  

Isola t ion of t r ans -3 -Methy l th ioac ry l i c  Acid. The combined ex t r ac t s  obtained on washing the e therea l  
ex t rac t  of the total hydro lys i s  p roducts  with sodium carbonate  solution were  acidified with 10~ H2SO4, sa tu-  
ra ted  with sodium chlor ide,  and t rea ted  with e the r  (4 z 25 ml).  The e therea l  ex t r ac t s  were  dr ied over  
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Na2SO 4 and evapora ted  in vacuo.  The res idue  was found by ch roma tog raphy  on pape r  in b u t a n - l - o l  sa tu -  
ra ted  with 1.5 N NH 3 solution and subsequent  t r ea tmen t  with a 0.2~ phenolic solution of bromphenol  blue to 
contain an acid with R f  0.24. The acid f rac t ion  (0.1 g) was  subl imed in vacuo with wa te r -ba th  heating.  This  
gave f i n e - c o l o r l e s s  ac icu la r  c r y s t a l s  with mp 121.5-122°C. 

Saponification of F lo rose l in  (second stage).  I sola t ion of HI. Substance II  was left to stand in 30 ml  of 
a 0.25 N methanol ic  solution of KOH for  14 h. Then the reac t ion  mix tu re  was t r ea t ed  as  desc r ibed  for  the 
f i r s t  s tage of the saponificat ion of I. The e therea l  ex t r ac t s  yielded a substance with mp 160-162°C, [a]~ + 
88.3 ° (c 0.48, ethanol), whose IR s p e c t r u m  was  identical  with that of t r ans -methy lkhe l l ac tone .  A mix ture  
with an authentic sample  of t r ans ,me thy lkhe l l ac tone  showed no dep res s ion  of the melt ing point.  

I so la t ion  of Angelic Acid. By the method desc r ibed  for  the f i r s t  stage of the alkaline methanolys i s  of 
I ,  the acid f rac t ion  yielded an acid with mp 42-43°C. A mix ture  with an authentic sample  of angelic acid 
gave no depress ion  of the mel t ing point. The IR spec t r a  of the isola ted acid and of the authentic sample  of 
angelic  acid were  ident ical .  

Alkaline Methanolysis  of Anomalin.  A mix tu re  of 0.3 g of anomalin and 30 ml  of a 0.25 N methanol ic  
solution of KOH was left  at r o o m  t e m p e r a t u r e  for  4 h. Then the reac t ion  mix ture  was worked up as de-  
sc r ibed  for  the f i r s t  s tage of the saponif icat ion of f lorose l in .  By p r e p a r a t i v e  separa t ion  in a thin l aye r  of 
acidic a lumina (Brockmann act iv i ty  g rade  II) in an ethyl a c e t a t e - p e t r o l e u m  ether  s y s t e m  (1:4) ,  the lactone 
f rac t ion  yielded 0.10 g of a substance  with mp 92-94°C whose mix tu re  with H showed no depress ion  of the 
mel t ing  point. The IR s pec t r a  of the two subs tances  coincided comple te ly .  

C O N C L U S I O N S  

A new coumar in  has  been iso la ted  f r o m  the roo ts  of Seseli  s e s s i l i f l o rum for  which the s t ruc tu re  of 
3 ' - ange loy loxy-2  ' ,2 ' - d ime thy l -4  ' -  (t r ans -3 -methy l th ioac ry loy loxy)  -3  ' ,4 ' - d ihyd ropy rano -5 ' ,  6 ' :8 ,7 -coumar in  
has  been p roposed .  This  is the f i r s t  t ime  that e s t e r s  of 3 -methy l th ioacry l i c  acid have been found in the 
eoumar in  s e r i e s .  
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