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The sesqui terpene lactones tanacetin,  l f i -hydroxyarbuscul in  A, and reynosin have been isolated from 
Tanacetum vulgate  L. (common tansy) previously [1, 2]. We have studied the lactones of the same plant collected 
during the period of flowering in the environs of the town of Lepsinsk (Kazakh SSR). The dried epigeal par t  (14 
kg) was extracted with chloroform.  The concentrated extracts  were t reated with 50% ethanol and the precipitate 
that formed was precipi ta ted off. The lactones were  extracted from the aqueous ethanolic solution with ch lo ro -  
form, the ch loroform ext rac ts  were  combined, and the solvent was dist i l Ied off  in vacuum. The res idue (94 g) 
was chromatographed on a column of type KSK silica gel and was eluted with hexane -e thy l  aceta te  with a g r a -  
dient inc rease  in the concentrat ion of the lat ter .  The following lactones were isolated:  

I. C:~o H:~iO:, 

II. Ct:l-It~O l. 

t11. CI5H2oOI , 

IV. C iaH2caO t, 

mp 209--2! 1 °, 5L + 346, R/0,82; yield 1,2g. 

nap 157-168 ~, M + 262, Pf 0,6:t, yield 6.7g. 

mp t0)--161% 5I-- 264, R/O,60, yield Z5 g. 

nap 158--159 :, 514 264, Re 0,57, yield 4.3 g. 

The Rf values were  determined on Silufol plates in ethyl acetate.  

On the basis of mixed mel t ing points with authentic samples  and a compar ison  of their  IR spec t ra ,  lactones 
(I), (II), and (IV) were  identified as chrysanin  [3], tamir in  [4], and tanachin [5], respect ively .  A sample of t ami -  
r in was kindly provided by V. A. Mnatsakalyan and L. V. Revazova. 

Lactone (III) [C~5I-I2004, mp 160-161°C (from hexane -e thy l  acetate) ,  [ (~]~-32°C 1.0; methanol)] proved to 
be new and we have called it tavulin. The IR spec t rum of tavulin has absorption bands at 3370 cm -I (Oil group),  
1760 cm -1 (carbonyl of a T- lac tone) ,  and 1670 cm -1 (double bond); and the mass  spec t rum has peaks with the 
following m / e  values :  264 (M +), 246 (hi - H20) , 236 (M - CO), 231 (1Yl - II20 - Cil~), and 228 (M - 2ii20 ). This 
nature  of  the fragmentat ion shows the presence  of two hydroxy groups in the molecule of {III). 

The PMR spec t rum of tavulin (taken on a JNM-4II-100/100 inst rument  in CsDsN, 6 scale ,  0 -HMDS) has 
th ree -p ro ton  singlets at 1.56 and 1.80 ppm belonging to two methyl  groups at double bonds. Two doublets in the 
regions  of  5.1 ppm (1 H, J = 10 I-Iz) and 5.27 ppm (1 Il, J = + Hz) cor respond to olefinic protons ,  and a doublet 
at 6.72 ppm (1 H, J = 5 Hz) to the signal of the proton o f a  hydroxy group. In this par t  of the spect rum two m o r e  
signals appear ,  at 6.4 ppm (2 H) and 6.24 ppm (1 Il) (the protons of  an exocyclic methylene group and of a s e c -  
ondary  hydroxy group). 

The signals of the hemthydroxyl ic  protons and of the lactone proton a re  superposed and appear  in the form 
of a multiplet  at  4.45-4.85 ppm. 

Both hydroxy groups a re  secondary ,  as was conf i rmed by the acetylation of tavulin with ace t i canhydr ide  
in the presence  of pyridine.  This gave diacetyltavulin (V), Clsil2406, mp 204°C (from ethanol), M + 348. The IR 
spec t rum of (V) lacks the absorpt ion bands of hydroxy groups.  The PMR spect rum of (V) c lear ly  shows the s ig -  
nal of a lactone proton in the form of a doublet at 4.76 ppm (J= 10 Hz). This shows the t rans  linkage of the l a c -  
tone ring relat ive to the t en -membered  ring. 

The reduction of (V) with NaBH 4 in methanol gave dihydrediaeetyltavulin WI), C~I-I2606, mp 184-185°C, M + 
350. The PMR spec t rum of (VI) lacked the signals of the  protons of  the exocyclic methylene group and contained 
a doublet at 1.28 ppm (J = 7 ttz) due to a secondary  methyl  group,  and its IR spec t rum (1780 cm -l) showed that 
the ~ - l ac tone  r ing was sa tura ted .  

*Numeral miss ing  as in Russ ian  o r i g i n a l -  Publ isher .  
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A compara t ive  study of the PMR spec t ra  of tavulin and its de r iva t ives  and of tanachin [5] showed that these  
lactones  differ  only by the subst i tuent  at  Cla. Apparent ly ,  tavu| in  is i somer i c  with ta t r id in  A [6-8] and is 1 ,6~-  

dihydroxy-lf1,6f1,7 ~ ,8fl - H - g e r m a c r a - 4  ,9 ,11 (13) - t r i en -8 ,12-o l ide :  

H O H a COCO H a COC~ 

..--'F..L..-'j-~,,, o 0 = 

OH OCOCHa OCOClt 3 

I11 I/ VI 

1 .  

2. 
3. 
4. 
5. 

6 .  

7. 
8. 

L I T E B A T U B E  C I T E D  

M. Suchy, Collect .  Czech. Chem. Commtm.,  27, 1058 (1962). 
Z. Samek,  M, Holub, et a l . ,  Collect.  Czech. Chem. Commun. ,  38, 1971 (1973). 
A. I. Yunusov, Sh. Z. Kasymov,  and G. P. Sidyakin, Khim. P r i r .  Soedin., 262 (1975). 
V. A. Mnatsakanyan and L. V. Bevazova,  Arm.  Khim. Zh.,  26 ,914  (1973). 
A. I. Yunusov, N. D. Abdullaev, Sh. Z. Kasymov,  G. P. Sidyakin, and M. R. Yagudaev, Khim. P r i r .  Soedin., 
462 (1976). 
F. Shafizadeh and N. R. Bhadane, J.  Org. Chem.,  37 ,274  (1972). 
F. Shafizadeh and N. B. Bhadane, Phy tochemis t ry ,  12 ,857  (1973). 
H. Yoshioka et a l . ,  Sesqui terpene Lactones ,  Chemis t ry ,  NMR and Plant Distr ibut ion,  Univers i ty  of Tokyo 
P r e s s  (1973), p. 158. 

S T E B O I D  G L Y C O S I D E S  

XXII, BOCKOGENIN GLYCOSIDES 

P. K. K i n t y a  a n d  V. A.  H o b e i k o  UDC 547.918 + 547.917 

Xhe p repa ra t ion  f rom the l eaves  of Agava a m e r i c a n a  of g lycosides  of hecogenin - agavos ides  - has been 
r epo r t ed  previous ly .  This plant is one of the sources  of s te ro id  glycoside.  However ,  in view of the detect ion 
of eve r  new p rope r t i e s  of r ep r e sen t a t i ve s  of this c l a s s  [2] it is n e c e s s a r y  to seek  o ther  methods for  extending the 
va r i e t y  of  s te ro id  g lycos ides .  

In the p resen t  communica t ion  we desc r ibe  new glycosides  obtained by the chemica l  modif icat ion of agavo -  
s ides  A, B, and C ' .  These  compounds were  t r ea t ed  with NaBH 4 in methanol ic  solution at 50°C for  th ree  hours .  

The reac t ion  products  we re  f reed  f rom inorganic impur i t i e s  on Sephadex LI~-20 (eluent CH3OH ) and f rom 
res idues  of the s ta r t ing  m a t e r i a l  on a column of s i l ica  gel in the CHC13-CHaOH-H20 (13 : 5 : 1 ) ,  sy s t em.  In al l  
ca ses  the yield was not l e s s  than 90%. 

The reduction of the keto group in the genin of  the agavosides  - h e c o g e n i n  - t h a t  took p lace  as the resu l t  
of the reac t ion  was shown by  a study of the products  of comple te  acid hydro lys i s  of the new compounds.  In all 
c a s e s ,  the aglycone isola ted was identified as rockogenin f rom its mel t ing  point (217-220°C), [~]~  value (63°), 
and its Rf value in the p re sence  of an authentic sample  [3]. 

The study of the monosaccha r ide  f rac t ion  of the hydrolyza te  by paper  ch romatography  and GLC of the a l -  
donon i t r i l e  ace ta tes  der ived  f rom the monosaccha r ides  show that  the ca rbohydra te  moie ty  in each of the g lyco -  
s ides  had remained  unchanged. 

Below we give the phys icochemiea l  c h a r a c t e r i s t i c s  of the rockos ides  (ag lycone-rockogenin}:  
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