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C O U M A R I N  C O M P O S I T I O N  OF  S e s e l i  g r a n d i v i t t a t u m  

A.  Z.  A b y s h e v ,  P .  P .  D e n i s e n k o ,  
D. Z .  A b y s h e v ,  a n d  Y u .  B .  K e r u m o v  

UDC 577.15/17:582.89 

The genus Sesel i ,  numbering 60 species ,  16 of which grow in the Caucasus [1] has been  studied inade-  
quately f rom the chemical  point of view, although many species  of this genus a re  ch a r ac t e r i z ed  by  containing 
coumarins  of var ious s t ruc tu re s  with high biological  act ivi ty [2, 3]. 

We have invest igated a sample of the roots  of Seseli  grandivit tatum,* col lec ted  in the Nakhichevan 
Autonomous Soviet Social is t  Republic in the f lowering per iod  and at the beginning of the r ipening of the fruit .  
The coumar in  composi t ions of these  samples  did not differ  f rom one another  and they contained mainly  the 
following substances:  (I),  C29I~00, mp 128-129.5°C, M + 414; (II) C14H1404, mp 180-181.5°C, [~]~  -8 .98  ° (c 
2.56; chloroform) ,  M + 246; (III), C1~H2005, [~]~  -83 .2 /  (c 6.05; chloroform) ,  nB'5 = 1.5742, M + 328; ( i v )  
C1~H2005, hi + 328; and (V), C1~H2206, mp 143-145°C M 346, substances (II) and (III) predominat ing in 
both cases .  

Substance (I) gave a posi t ive reac t ion  for  s t e ro l s  and cor responded  in chemical  composi t ion and con-  
stants to f i - s i tos te ro l ,  as was conf i rmed by the p repara t ion  of an ace ty l  der ivat ive  (VI), C 3 1 H 5 2 0 2  ~ with mp 
131.5°C, and by the resu l t s  of IR, PMR, and mass  spectroscopy.  

According to its IR and PMR spect ra ,  substance (II) is a l inear  3 , ,4 , -d ihydropyanocoumar in  with a 
hydroxy group in posit ion 3' ,  the p rope r t i e s  of which a re  identical  with those of ( - ) -3 'R-decurs ino l  [4, 5]. 
Compound (II) has not previous ly  been  found in nature.  The p r e sen ce  of one hydroxy group in its molecule  
was shown by the p repara t ion  of a monoacetyl  der ivat ive  (VII), CasH160 5, with mp 141-142°C, and hi+ 288, and 
by the resu l t s  of the IR and PMR spec t roscopy  of (VII). 

Substance (III) consis ts  of a viscous oil readi ly  soluble in ch loroform and is new, not having been  de-  
sc r ibed  prm4ous ly  in the l i t e ra tu re .  We have cal led it grandivit t im The IB spec t rum of (III) has, bes ides  
o thers ,  a b road  absorpt ion  band at 1710-1750 cm -I  showing the p re sence  in the molecule  of (III) of, in addi-  
t ion to the CO of an ~ -pyrone  r ing,  an e s t e r  grouping, which is conf i rmed by the resu l t s  of its t r ea tmen t  with 
solutions of alkalis  and acids.  

The s t ruc tu re  of (III) is unambiguously de te rmined  by the cha rac t e r i s t i c s  of its PMR spec t rum in 
which, bes ide  the signals of the protons  of a 6 ,7-disubst i tuted coumar in  nucleus (6.08 and 7.46 ppm, doublets, 
H-3 and H-4, J = 10 Hz; 7.06 and 6.64 ppm, singlets ,  H-5 and H-8), the re  a re  the signals of  four  methyl  

/ • CHa \ 

groups,  two of which a re  a t tached to a carbon  atom bear ing  an oxygen function I t .33  ppm, singlet,  --C "\ _. 
• ~ I CHa / 

CHa) a~ mOethyle n /  and two of which a re  on a double bond {1.84 and 2.06, singlets,  --C = C\-/ , d the signals of a 
\ CHa 

*During the p repa ra t ion  of this paper  fo r  the p r e s s ,  a r epo r t  [6] appeared  on the isolat ion of osthole and two 
angular  pyranocoumar ins  (edultin and anomalin) f rom Seseli  grandivi t tatum, but we found no such compounds 
in samples that we have investigated. 
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g~roup (2.95 ppm,  mnl t ip le t ,  - C H 2 - )  , a vinyl  p ro ton  (5.57 ppm,  singlet ,  - C O - C H = ) ,  and a pro ton  gemina l  to 
an e s t e r  grouping (5.0 ppm,  t r ip le t ,  J = 7 Hz, - O - C O - C H - ) .  On the bas i s  of the composi t ion  and the r e -  
sul ts  of the ana lys i s  of the PIVIR and m a s s  spec t r a ,  it was  concluded that  the compound under  invest igat ion 
had a t r i cyc l i c  l i nea r  s t ruc tu re ,  i .e . ,  it was  a 3 ' , 4 ' -d ihydropyranocoumar i r~  acyLated in pos i t ion  3' .  In actual  
fact ,  when (III) was  t r e a t e d  with 10% KOH in methanol  and with a mix tu re  of ace t ic  and sul fur ic  acids  the 
m a i n  p roduc t s  we re  th ree  subs tances :  (VIII) ,  C14H1404, mp  183-184°C, [~]}~ -10 .5  ° (c 1.8: ch loroform) ,  M + 
246; (IX),  C14Hi404, m p  189-191.5°C, [ ~ ] ~  - 2 0 . 9  ° (c 1.2; ch loroform) ,  M + 246; and (X),  C5H802, mp  71.5-  
72°C. 

F r o m  the i r  composi t ions  and IR and PMR spec t r a ,  compounds (IX) and (X) were  identified as  noda-  
kenetLu and senec io ic  acid,  r e spec t ive ly .  

The IR s p e c t r u m  of (VIII) had, in addition to the bands due to the coumar in  r ing,  a na r row band at 3470 
cm -1 (OH group). The p r e s e n c e  of the l a t t e r  was  conf i rmed  by the p r e p a r a t i o n  of an ace ty l  der iva t ive  (XI),  
C16H1605, mp 142-143°C, M + 288. 

The PiVIR spectrum of (VIII) in the region of aromatic protons is similar to that of (III), and in the 
strong-field part of the spectrum there are the signals of two methyl groups attached to a carbon atom bear- 

(12 ,,/.',3i i,~ 
Lug an oxygen function . 4 ppm,  singlet;  - - , ~ \  ~ and of a methine  p ro ton  gemina l  to a hydroxyl  (3.87 

! 
0 

ppm,  quar te t ,  J i  = 6 H z ,  J 2 = 11 Hz). The s ignal  of  the hydroxyl  appea r s  in the f o r m  of a doublet at 2.20 ppm,  
J = 6 Hz. The a s s ignmen t  of this s ignal  is con f i rmed  by the fact  that  in the  spec t rum taken  in deu te roch lo ro -  
fo rm with the addit ion of deuteree thanol  the signal  f r o m  the hydroxyl ic  p ro ton  has d i sappea red  as the r e su l t  
of the r e p l a c e m e n t  of the p ro ton  by deuter ium.  It is obvious that  the spl i t t ing of the s ignal  t akes  p lace  through 
s p i n - s p L u  coupling of the hydroxyl ic  and s - c a r b o n  protons .  The s ignals  of a methy lene  group a p p e a r  in the 
f o r m  of two qua r t e t s  (2.66 and 2.97 ppm, J1 = 5 Hz, J2 = 17 Hz). 

It follows f r o m  the facts  given that  subs tance  (VIII) is ( - ) -3R , -3 , -hyd roxy -3 ' , 4 ' - d ihyd roxan thy l e tLu  and 
is ident ical  with (1I), and (III) is an e s t e r  of the l a t t e r  with senecioic  acid. Hence,  the fo rmat ion  of (IX) under  
the r eac t ion  conditions obviously takes  p lace  through the cont rac t ion  of the p y r a n  r ing in (VIII) as we then 
showed expe r imen ta l l y  by t r ea t ing  (VIII) under  the conditions desc r ibed  above. An e s t e r  of ( + ) - 3 ' R - d e c u r s i -  
nol and senec io ic  ac id  cal led decurs in  has been  i so la ted  f rom the roots  of Angel ica  gigas Nakai  [7] and A__: 
decurs iva  [8]. F r o m  the p roduc t s  of  the alkal ine hydro lys i s  of ( I I I ) ,  in addition to (VIII-X) we i so la ted  
another  two subs tances  (XII and XIII) in v e r y  sma l l  amounts .  Compound (XII) has  the compos i t ion  C20H2406, 
mp  84-86°C, M + 360. 

The PMR s p e c t r u m  of (XII) in the region of a r o m a t i c  pro tons  is s i m i l a r  to the spec t rum of (III) with 
CHa 

the only d i f ference  that in p lace  of the s ignals  of a - - C ( ) - - C H = C  grouping the s p e c t r u m  of (XU) has the 
CHa / 

a t tached to a ca rbon  a tom bea r ing  an  oxygen function {1.22 ppm,  signals of two additional methy l  pro tons  
\ CI-I3' 

s inglet ,  - -C t ,  of me thy lene  pro tons  a t tached to a carbonyl  group (2.47 ppm,  sLuglet, - C O - C H 2 - ) ,  and 
CHa I IC 

0 ' 
of an a l iphat ic  methoxy group (3.11 ppm,  singlet ,  -OCH~) .  It follows f rom these  facts  that  (XII) is  3 ' - i s o -  

v a l e r y l o x y - 3 " - m e t h o x y - 3 '  , 4 ' -  dihydroxanthylet in.  Thus,  under  the conditions of alkal ine hydro lys i s  pa r t i a l  
sa tu ra t ion  of the double bond in the acid  res idue  takes  p lace  leading to the fo rmat ion  of a ca rboca t ion  a t  C-3" 
which read i ly  r e a c t s  with CH~O- giving (XII) .  When the hydro lys i s  was p e r f o r m e d  with an aqueous solution of 

KOH, no (XII) was  formed.  

Substance (XIII) a lso  had the composi t ion  C20H2406, mp  155-157°C, M + 360 and gave a pos i t ive  reac t ion  

with a 5% ethanolic  solut ion of f e r r i c  chloride.  

In the reg ion  of the s t re tch ing  v ib ra t ions  of a hydroxy group in the IR s p e c t r u m  of (XIII) the re  is a 
b r o a d  band at  3330 cm - i  and, in addition, absorp t ion  bands a r e  found at  1715 and 1690 cm -1 (carbonyl  groups) 
and at  1625, 1590, and 1510 cm -1 ( - C H =  C H -  bond in an a r o m a t i c  r ing) .  

The PMR s p e c t r u m  of (XIII) d i f fers  somewhat  f rom the spec t r a  of the compounds desc r ibed  above,  
p r i m a r i l y  by  the fact  that  in the region of a r o m a t i c  pro tons  in p lace  of the s ignals  of the H-3 and H-4 pro tons  
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it has the signals of two t r ans  protons  (6.46 and 7.93 ppm, doublets, J = 16 Hz, - - C = C - - )  and of the H-5 and 

H 

H-8 protons  (7.11 and 6.35 ppm, singlets).  The o ther  signals f rom the spec t rum of (:KIN) a r e  s imi l a r  to 
those in the spec t rum of (III) with the exception of a t h r ee -p ro ton  singlet  Signal at 3.77 ppm, which can be 
ass igned to the protons  in a -COOC H 3 grouping, and a one-pro ton  broadened  singlet  at 7.35 ppm due to the 
p ro ton  of a phenolic hydroxy group. These  facts  indicate that  (XIII) has the s t ruc tu re  of 7 -hydroxy-2 ,2 -  
d imethy l -6 -  ( t r ans -p  ropenoyloxymethyl)  -3 -  senecioyloxybenzopyran.  

Substance (IV) consis ted  of a v iscous  mass  readi ly  soluble in organic  solvents.  As its PMR spec t rum 
showed, (IV) was a mix tu re  of two i somer i c  compounds,  one of which was (III) while the propor t ion of the 
o ther  in the mix tu re  was v e r y  low. Attempts to separa te  (IV) into the individual compounds by chromato-  
graphic  methods p roved  unsuccessful .  Consequently, taking into account  the format ion  of (XII) under the 
conditions of hydrolys is  of (III), this mix tu re  was t r e a t e d  with 9.5% KOH in methanol  for  5 h. During this 
t ime,  in addition to hydrolys is ,  the convers ion of (III) into (XII) took place ,  which readi ly  enabled the unhy- 
d re lyzed  par t  of (iV), a lmos t  f r ee  f rom (III), to be  isolated. In this way we obtained in the individual s tate  
the v iscous  substance (XIV) having the same chemical  composi t ion as (III) and a s imi l a r  optical  r o t a t i o n -  
[~]~ -90 .5  ° (c 3.50; chloroform).  

The PMR spec t ra  of (III) and (XIV) a r e  also s imi la r ,  with the except ion of the signals of the protons  of 

groups (1.82 ppm, singlet--C--C('I .CH3~ and of a vinyl pro ton  (6.0 ppm, mult iplet ,  ----CH-), two t r an s -me thy l  
\ ! ] 

CH:~ 

obse rved  in the spec t rum of the la t te r .  These  signals a r e  cha rac t e r i s t i c  for  an angelic acid res idue .  In a c -  
tual fact ,  alkaline hydrolys is  of (XIV) with 10% KOH in methanol  led to the format ion  of (VIII) and angelic 
acid (XV), C5It802, mp 45-47°C. Consequently,  (XIV) is ( - ,  -3 ,R-3 , -angeloyloxy-3 ' ,4 ' -d ihydroxanthyle t in ,  
which has been  isola ted  previous ly  [5] f rom the roo ts  of Sesel i  l ibanotis.  

H,q O, H ", 
,-. G_HG_C_ O ~  ~ = G-:COOCH a 

RC~."-.~! , u=vm R=H H3C HsO OH H 

H~G~o"N."L-~....JL-O..~. 0 wl=xl R=GOOH 3 ~P: 

OH3 x G=g~I-GOOH 

H /OH3 

HO ~ GH a H31]'OH 6R, Ho ~,J'-~{],]~ n 
IX ~H~ 

~j O Hs GH~ ,CH3 
C. = O. -COOH v B.~= GO-GH=C.CH 3 
H C H a 

Substance (V), unlike the o the r  compounds isola ted has a comnar in  s t ruc tu re  and gives a posi t ive r e a c -  
t ion with 5~0 ethanolic f e r r i c  chloride.  It is new and we have cal led it grandivit t inoL 

The s t ruc tu re  of (V) was de te rmined  unambiguously f rom its PMR spec t rum,  in which, in addition to the 
signals of a 6 ,7-disubst i tuted cournarin nucleus (6.27 and 7.69 ppm, doublets, J = 10 Hz, H-3 and H-4; 7.22 
and 6.82 ppm, singlets ,  H-5 and H-8) the re  a re  the signals of the protons of four  methyl  groups (1.25 ppm, 

--CI ( CH:~ ; 1.89 and 2.05 ppm, s ingle ts ,  = C,. CH3]], a methylene  group at tached to an a romat ic  r ing i3.05 

© 
ppm, doublet, J = 8.0 Hz, A r - C H 2 - )  , a methine  pre ton  geminal  to an e s t e r  grouping (5.39 ppm, t r ip le t ,  J = 
7 Hz, - C O - O - C O - ) ,  a vinyl pro ton  (5.60 ppm, singlet  - C H = ) ,  and alcoholic hydroxyl  (2.53 pprn, b roadened  
s inglet ) ,  and a phenolic hydroxyl  (6.58 ppm, broadened  singlet) .  Judging f rom the PMB spec t rum,  ~he only 
poss ible  s t ruc tu re  fo r  iV) is that of 7 -hydroxy-6 -  (3 ' -hydroxy-2 ' senec ioyloxyisopenty l )  coumarin ,  which 
ag rees  well  with the composit ion of iV) and the resu l t s  of its alkaline hydrolysis  with 5% KOH in methanol,  
gi;cing (X) and (XVI) (C14H1605, mp 175.5-176°C, NI + 264), identified as  peucedanol [9]. 
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E X P E R I M E N T A L  

The IR s p e c t r a  w e r e  t aken  on a UR-20 s p e c t r o m e t e r  (in the fo rm of mul l s  in pa ra f f in  oi l ) ,  the PMR 
s p e c t r a  on a B I ~ k e r  HX-90 s p e c t r o m e t e r ,  and m a s s  s p e c t r a  on a H e w l e t t - P a c k a r d  5980A c h r o m a t e - m a s s -  
s p e c t r o m e t e r .  The pur i ty  of the compounds inves t iga ted  was  conf i rmed  by  t h i n - l a y e r  ch roma tog raphy  on 
a lumina (act ivi ty g rade  II) and on Sflufol in the ch lo ro form sys tem.  The e l e m e n t a r y  ana lyses  of the sub-  
s tances  c o r r e s p o n d e d  to the ca lcula ted  f igures .  The me l t ing  points of the subs tances  w e r e  de t e rmined  on a 
Kof l e r  block,  and the spec i f ic  ro ta t ions  on a A I - E P L  automat ic  p o l a r i m e t e r .  

Isola t ion and Separa t ion  of ( I -V) .  The comminuted  roo t s  of Sesel i  g r and iv i t t a tum (2 kg) ,  co l lec ted  in 
the mounta ins  of B a t a - b a t ,  Nak_hichevan ASSR, w e r e  ex t r ac t ed  with ch lo ro fo rm (3 x 2 l i t e r s  ), and the solvent  
was  s e p a r a t e d  off in vacuum. This  gave 42 g of ex t rac t ,  which was  ch roma tog raphed  on a column (3.5 x 45 
cm) containing 300 g of a lumina (act ivi ty grade  (III) .  Elution was  p e r f o r m e d  with pe t ro l eum e the r  ( f rac t ions  
1-10),  a m ix tu r e  of pe t ro l eum e the r  and ch lo ro fo rm (f rac t ions  11-25),  ch lo ro fo rm (26-34), and methanol  
( f rac t ions  35-42). The vo lume of each  f rac t ion  was 50 mL The res idue  a f t e r  the evapora t ion  of f r ac t ions  8 -  
13 contained main ly  a s ingle subs tance  not f luoresc ing  in UV light and giving a pos i t ive  L i e b e r m a n - B u r c h a r d  
reac t ion .  Crys ta l l i za t ion  f r o m  e t h e r  yie lded 0.75 g of a c i c u l a r  c r y s t a l s  of  (I) with the compos i t ion  C28H500, 
mp 128-129.5°C, M + 414, ident ical  with f l - s i tos te ro l .  

F rac t ions  14-20 and 23-26 contained two subs tances  with v e r y  s i m i l a r  Rf va lues  (0.76 and 0.72, r e -  
spec t ive ly)  having a blue  f luorescence  in UV light. In both ca se s ,  a f t e r  the solvent  had been  dis t i l led off 
l iquid subs tances  w e r e  obtained, the f i r s t  cons is t ing  of 2.75 g of the individual compound (III) with the co mp o -  
s i t ion C19H2005, [ ~ ] ~  - 8 3 . 2  ° (c 6.05; ch lo roform) ,  11D-21"5 1.5742, M + 328 (grandivit t in) ,  and the second cons i s ted  
of 1.80 g of  a difficultly s epa rab le  m i x t u r e  of two i s o m e r i c  subs tances ,  (III) and (XIV), with the composi t ion  
C19H200 5, M+ 328 ( e s t e r s  of decurs inol  with angel ic  and senecioic  acids) .  

On evapora t ion  of the solvent ,  the ch lo ro fo rm f rac t ions  (30-34) deposi ted c r y s t a l s  (0.98 g) of  (II) con-  
t amina t ed  with (IV),  and these  w e r e  f i l t e red  off and w e r e  r e c r y s t a l l i z e d  twice f r o m  ch loroform.  This  gave 
0.82 g of the homogeneous  subs tance  (II) with the composi t ion  C1401404, mp 180-181.5°C, [c~]~ - 8 . 9 8  ° (c 2.56; 
ch lo roform) ,  Rf  0.31 (blue), M + 246 (decurs inol ) .  

The methanol ic  f r ac t ions  (35-42) contained an individual compound with Rf 0.08 (bright  blue). Af te r  
evapora t ion  of the solvent  and c rys t a l l i za t ion  f rom benzene ,  0.095 g of the amorphous  subs tance  (V) with the 
composition C19H2206 , mp 143-145°C, M + 346 (grandivi t t inol)  was  obtained. 

Acetyla t ion  of (I) .  A solution of 0.095 g of (I) in 5 m l  of f r e sh ly  dis t i l led  acet ic  anhydride was t r e a t e d  
with 0.5 m l  of pyr id ine  and heated  in the w a t e r  ba th  under  ref lux  for  3.5 h. Af te r  the usual  working  up, 0.072 
g of (VI), CAII-15202, mp 131.5°C, M + 456, was obtained. 

Acetyla t ion of (If) .  A m i x t u r e  of 0.25 g of (If) ,  20 m l  of ace t ic  anhydride,  and 5 ml  of pyridine was 
hea ted  in the w a t e r  ba th  fo r  5 h. A mix tu re  of the initial  subs tance  (II) and i ts  ace ta te  was  obtained, and this  
was  s e p a r a t e d  on a column (3 × 42 cm) containing 150 g of a lumina  (act ivi ty  grade  I l l) .  Elution was  p e r f o r m e d  
with benzene  ( f rac t ions  1-8) and then with ch lo ro fo rm (f rac t ions  9-17), 50 -ml  f rac t ions  being collected.  Af t e r  
the dis t i l la t ion of the solvent ,  f rac t ions  6-12,  y ie lded 0.19 g of the acety l  der iva t ive  (VII) C161-I1605, mp 141-  
142°C, Rf 0.68 (blue) ,  M + 288. 

Methanolys is  of ( I II) .  A solution of 2.0 g of (III) in 30 m l  of  10% KOH in methanol  was hea ted  o n t h e  
w a t e r  ba th  under  re f lux  fo r  5 lu Then the methanol  was evapora t ed  off in vacuum and the res idue  was d i s -  
so lved  in w a t e r  (100 m l )  and, a f t e r  acidif icat ion with concent ra ted  hydrochlor ic  acid,  the reac t ion  product  was  
ex t r ac t ed  with ch lo ro fo rm (3 × 50 m l ) .  The ch lo ro fo rm ex t r ac t s  we re  combined,  washed  with sa tu ra t ed  
sodium carbonate  solut ion (3 x 20 m l )  and with w a t e r  (2 x 50 ml) andwere  dr ied  with sodium sulfate.  Af te r  
evapora t ion  of the ch lo ro fo rm,  1.89 g of a c rys ta l l ine  m i x t u r e  consis t ing of four  subs tances  was  obtained. 
Rech roma tog raphy  and c rys t a l l i za t ion  f rom sui table solvents  s e p a r a t e d  this  m i x t u r e  into the individual c o m -  
pounds. In this  way we obtained 0.9 5 g of (VIII) ,  CIIHIIO4, mp  183-184°C ( f rom ch loroform) ,  [ a ] ~  -10.5°  (c 
1.80; ch lo roform) ,  M + 246; 0.37 g of (IX),  C14111¢O4, mp 189-191.5°C ( f rom benzene) ,  [c~]~ - 2 0 .  90 (c 1.20; 
ch lo roform) ,  Rf 0.41 (v io le t ) ,  M + 246; 0.15 g of (XII) ,  C20H2406, mp 84-86°C, ( f rom ether) ,  Rf 0.70 (blue), M + 
360; and 0.22 g of (XIII) ,  C20H2406, m p  155-157°C ( f rom ethanol) ,  Rf 0.05 (yel low),  M ÷ 360. 

The combined  sodium carbonate  solut ions w e r e  acidif ied with hydrochlor ic  acid  and ex t r ac t ed  with 
ch lo ro fo rm (2 x 30 m l ) .  The ch lo ro form ex t r ac t s  we re  washed  with wa te r  (2 × 5 m l )  and dr ied  with sodium 
sulfate.  Dis t i l la t ion of the solvent  y ie lded 0.082 g of an amorphous  subs tance  (X), C5H802, mp  71.5-72°C, 
identif ied as  seneeio ic  acid. When the alkaline hydro lys i s  of (Ill)  was  p e r f o r m e d  with 10% and 20% KOH in 
w a t e r  followed by  the usual  working  up, only (VIII) and (X) were  obtained. 
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Acid Hydrolysis  of (III). A solution of 0.5 g of (III) in a mix tu re  of glacial  ace t ic  acid (15 ml)  and con-  
cen t ra ted  sul fur ic  acid (1 ml)  was left  at room t e m p e r a t u r e  for  24 hours .  Af te r  the usual working up and 
chromatographic  separat ion,  0.32 g of (VIII), 0.087 g of (IX), and 0.055 g of (X) were  obtained. 

Acetylat ion of (VIII). A weighed sample  (0.075 g) of (VIII) was dissolved in 5 ml  of ace t ic  anhydride and 
0.5 ml  of pyr idine.  Af te r  heating on the wa t e r  bath for  4 h, the reac t ion  mix tu re  was worked up in the usual 
way, giving 0.082 g of ~XI), C16H1605, mp 142-143°C, Rf 0.67 (blue), M + 288. 

Action of Acids on (VIII). Compound (VIII) (1.2 g) was treated with a mixture of glacial acetic and 
sulfuric acids under the same conditions as (Ill). This gave 0.31 g of (VIII), 0.12 g of (IX), and 0.67 g of (XI). 

Methanolysis of (IV). Compound (IV) (1.0 g) was treated with 0.5% KOH in methanol under the same 
conditions as (III). As a result, in addition to other compounds (VIII-X and XII), 0.37 g was obtained of the 
individual viscous substance (XIV), CI~H2005, [~]~ -90.5 ° (c 3.50; chloroform), l~f 0.72 (blue), M + 328. 

Methanolysis of (X-IV). Compound (XIV) (0.32 g) was hydrolyzed with 10% KOH in methanol for 5 h. 
This gave 0.22 g of (VIII), 0.028 g of (IX), and 0.045 g of (XV), C5H802, mp 45-47°C (from petroleum ether). 

Methanolysis of (V). Compound (V) (0.09 g) was hydrolyzed with 5% KOH in methanol for i l~ Then the 
products were worked up in the usual way, giving0.045 g of (XVI), C14H1605, mp 175.5-176°C (from benzene), 
Rf 0.02 (bright blue), M + 264, and a very small amount of (X) with mp 69-70°C. 

SUMMARY 

F r o m  the roots  of Sesel i  grandivi t tatum, together  with f l - s i tos te ro l  and ( - ) - 3 ' R - d e c u r s i n o l ,  found in 
nature  fo r  the f i r s t  t ime,  and its angelate,  we have isola ted two new compounds which we have cal led g rand-  
ivitt in and grandivitt inol.  

On the bas is  of IR, PMR, and mass  spec t ra  and chemical  t r ans fo rmat ions ,  the s t ruc tu re  of 3 ' - s e n e c i -  
oy loxy-3 ' ,4 ' -d ihydro-3 'R-xan thy le t in  is p roposed  for  grandivit t in,  and 7 - h y d r o x y - 6 - ( 3 ' - h y d r o x y - 2 ' - s e n e c i -  
oyloxyisopentyl)  coumar in  for  grandivit t inol.  
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