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One of us has p rev ious ly  r epo r t ed  the isolat ion f r o m  the roo ts  of Sesel i  s e se l i f l o rum Schrenk of new 
sul fur -conta in ing  coumar ins  and chromones  [1]. On studying the chemica l  composi t ion  of a r ep resen ta t ive  
of the s ame  genus,  f r o m  the roots  of Sesel i  t schuense  E. Nik, sp. novo, growing in the high mountain regions  
of Khi rg iz ia ,  we i so la ted  another  su l fur -conta in ing coumar in  which we have cal led sechulin.  Sechulin, C18H1605S, 
mp  245-246.5°C ( f rom methanol) ,  [~] ~ + 833.3 ° (c 0.6; ch loroform) ,  posse  sse  s a neut ra l  nature ,  i s r ead i ly  so l -  
uble in ch lo ro form and carbon t e t r ach lo r ide ,  spar ingly  in ethanol and e ther ,  and insoluble in pe t ro leum 
e ther ,  water ,  and ac ids .  On being heated  with aqueous alkali ,  it p a s s e s  into solution and on subsequent  ac id i -  
f icat ion s e p a r a t e s  out unchanged, which shows that  it is  a lactone.  On t i t ra t ion  with alkal i ,  it consumes  2 
moles  of the l a t t e r .  Consequently,  t he re  a re  two lactone r ings  in i ts  molecule .  With diazot ized sulfani l -  
amide ,  the subs tance  f o r m s  a br ight  red  colorat ion,  but it does not r eac t  with carbonyl  r eagen t s .  

The UV s p e c t r u m  has  Xmax 310 nm (log ~ 4.2}, which is  c h a r a c t e r i s t i c  for  7 -hydroxyeoumar in  d e r i v a -  
t ives  [2]. The IR s p e c t r u m  shows two absorpt ion  bands (1720 and 1730 cm -1} due to carbonyl  groups,  one 
of which is p r e sen t  in an ~ - p y r o n e  r ing of a coumar in  and the o ther  in an unsa tura ted  laetone r ing.  These  
r e su l t s  show that  sechultn is a di lactone.  

The NMR s pec t rum  of sechulin (Fig.  1) contains the s ignals  of four a r o m a t i c  protons ,  showing that  it 
belongs to the 7 ,8-disubst i tu ted coumar ins  - doublets at 7.60 and 6.17 ppm, J =10 Hz, and at 7.22 and 6.70 
ppm,  J = 8 . 5  Hz, cor responding  to the H4, H3, Hs, and H 6 pro tons ,  r e spec t i ve ly  [3]. 

A singlet  at 4.43 ppm (2H} is due to methylene protons  at a benzyl  carbon a tom at tached to C 8 and 
fo rming  pa r t  of the py ran  r ing.  The absence  of spli t t ing of th is  signal shows that  t he r e  is a qua te rna ry  
ca rbon  a tom in the vicinal  posi t ion.  In the  s t rong- f ie ld  region the re  a r e  two s inglets  at 1.57 and 1.18 ppm 
(3H.) cor responding  to the protons  of two nonequivalent methyl  groups .  Such a posi t ion of the s ignals  is c h a r -  
a c t e r i s t i c  fo r  the coumar ins  with a 2 ,3-dLmethylchroman r ing that  have been found in recen t  y e a r s  (inophyl- 
lolide, etc.} [4]. 

This  p e r m i t s  the conclusion that sechulin is based  on a 2 ,3 -d imethy ld ihydropyranocoumar in  nucleus,  
to which a res idue  with the composi t ion  C4H402S is a t tached at C 2, and C3,. The oxygen a toms  of this res idue  
f o r m  pa r t  of a laetone r ing.  

A t h r e e - p r o t o n  singlet  at 2.43 ppm co r r e sponds  to the pro tons  of a methyl  group a t tached to sulfur ,  
CH3-S  , and the absence  of a band of the s t re tch ing  vibra t ions  of a thionyl group shows that the sulfur  is 
p r e sen t  in a C H 3 - S - C  grouping.  In view of the p r e sence  in the phylogenet ical ly  c lose  spec ies  Sesel i  s e s e l i -  
f l o rum Schrenk and in the spec ies  under  invest igation,  Sesel i  t schuense  [5],of e s t e r s  of methyl th ioacry l ic  
acid, it may  be a s s u m e d  that  the res idue  of this acid  is included in the s t r u c t u r e  of sechulin,  i .e. ,  the th lo-  
methyl  grouping is in the fl posi t ion to the  carbonyl  group.  In this case ,  the one-pro ton  singlet  at 7.90 ppm 
is due to the ~-o le f in ic  proton of the methyl th ioacry l ic  acid res idue .  This  res idue  is a t tached to the di -  
hydropyran  r ing  through a C - C  bond in the fl posi t ion to the oxygen a tom of the lactone r ing.  

The absorp t ion  band of the carbonyl  group in the IR spec t rum at  1720 cm -1 shows that  i t  is pa r t  of a 
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conjugated 5-1actone,  i .e. ,  of the C H : , - - S - - C : C H - - C - - O - - C - - C - -  grouping.  In th is  case ,  sechulin mos t  
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probab ly  has  one of the two a l te rna t ive  s t r u c t u r e s  (I and 1I). 

O r d e r  of the Red Banner  of Labor  Inst i tute of the Chemis t ry  of Plant  Substances,  Academy of Sciences 
of the Uzbek SSR. T r a n s l a t e d  f r o m  Khimiya Pr i rodnykh Soedinenii, No. 2, pp. 152-154, Marh-Apr i l ,  1974. 
Original  a r t i c l e  submi t ted  D e c e m b e r  20, 1972. 

© 19 75 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15. 00. 

: 165 



I 

_ J 

t _ _ _ _  T I i ~ T i I i 

8 b" 5 4 J 2 7 C 
8, ppm 

Fig. 1. NMR spect ra  of sechulin. 

On the reduction of seehulin with sodium te t rahydroborate ,  both lactone carbonyls  were reduced, f o r m -  
ing a te trol  with M + 352, Rf 0.1, in the IR spect rum of which the bands of the carbonyls had disappeared 
and there  was intense absorption in the 3200-3400 cm -1 region. The te t ro l  was not dehydrated by reaction 
with phosphorus pentoxide. Consequently, the third hydroxy group is present  at C2,, and sechulin must have 
s t ruc ture  (B. 

EXPERIMENTAL 

The IR spectra were taken on a UR-10 spectrometer (KBr), the NMR spectra on a JNM-4H-100/100 

MHz instrument (CDC13, chemical shifts given on the ~ scale from the signal of HMDS taken as 0), and the 
mass  spectra  on a MKh-1303 instrument.  The puri t ies  of the substances were checked by chromatography 
in the petroleum e t h e r - e t h y l  acetate (2 : 1} sys tem on "Silufol" plates and on paper impregnated with a 10~ 
solution of formamide  in methanol using the h e x a n e - b e n z e n e - m e t h a n o l  (5 : 4 • 1} sys tem with diazotized 
sulfanilamide as the chromogenic agent. 

Isolation of Sechulin. The dried and comminuted roots of Seseli tschuense E. Nik., sp. novo (3 kg} 
were steeped with methanol (3 × 10 liters}. The combined extracts  were concentrated to 2 l i ters ,  diluted 
with 2 volumes of water,  and extracted with diethyl ether  (3 × 0.5 liter}. The solvent was distilled off in 
vacuum to dryness .  The oily residue (40 g} was chromatographed on a column (h =40 cm, d = 9 cm} filled 
with KSK si l ica gel. 

Fract ions 29-38 (the eluent was 15% of ethyl acetate in petroleum ether} yielded 1.0 g of a crysta l l ine  
substance with mp 245-246.5°C (from methanol}, [a]~  +833.3 ° (c 0.6; chloroform}. 

Found, %: C 63.00; 63.10; H 4.96; 5.08; S 8.38; 8.39 M + 344 (mass spectrometry}.  C18H16OsS. Cal- 
culated, %: C 62.79; H 4.65; S 9.20; Mol. wt. 344. 

Reduction of Sechulin. With s t i r r ing,  0.6 g of sodium te t rahydroborate  was added to a solution of 0.3 
g of sechulin in 30 ml of methanol, and the react ion mixture was left for 24 h. Then the solution was acidi-  
fied with 20% H2SO4, diluted with water,  and t reated with ether (3x 30 ml}. The ethereal  extracts  were com-  
bined, and the solvent was evaporated off to give 0.15 g of an oily liquid with R f  0.1, M + 352 (mass spec-  
t rometry}. 

Attempted Dehydration of the Tetrol .  To a solution of 0.05 g of the product of the reduction of sechulin 
in 10 ml of anhydrous benzene was added 0.05 g of phosphorus pentoxide, and the mixture was boiled on the 
sand bath for  1 h. No change was observed in the substance.  
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C O N C L U S I O N S  

From the roots of Seseli tschuense E.Nik. sp. novo a new sulfur-containing coumarin has been iso- 
lated with the composition C18Hi~O5S ,mp  245-246.5°C, and it has been called seehulin. Its most probable 
structure has been established on the basis of its NMR, IR, UV, and mass spectra and also reduction and 
ti tration reactions.  This is the f i rs t  sulfur-containing dilactone that has been found in the coumarin ser ies .  
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