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The roots and fruit of Zosimia absinthifolia,  a perennial  herbaceous plant  of the family Umbell i ferae,  col lected 
on the southern slopes of Mount Mashuk (Northern Caucasus), contain lactones of the coumarin group: 1. 5% in the fruit 
and 3.2% in the roots. According to the results of paper chromatography these laetones consist of a mixture of nine sub- 
stances with Rf 0.98, 0.95; 0. 86; 0. 80; 0. 61; 0. 25; 0. 16; 0. 10, and 0. 0. In attempts to purify the lactones by Spgth's 
method [1], they underwent irreversible changes which could be explained by the presence in them of ester groupings. 
Two isomeric lactones of composit ion C19HmO 5 were isolated by chromatography. 
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UV spectra of zosimin (1) and deltoin (2). ,  

Judging from their chemica l  properties and the UV spec-  
tra (Fig. 1), both lactones belonged to the coumarin group. 
They contained no methoxy groups and did not react  with car -  
bonyl reagents. 

The tR spectrum of lactone A (Fig. 2) showed the absorp- 
tion band of the carbonyl group of an unsaturated 6-1actone at 
1728 cm -1, a conjugated C = C  bond at 1626, an aromat ic  nu- 
cleus at  1587, a (CH~)2C group at  1898 and 1874, and an aro-  
ma t i c  C--O bond at 1625 cm J .  From the width of the carbonyl 
band, it  could be assumed that  the lactone A was an ester. 
When it  was saponified with caustic alkal i ,  a hydroxylactone 
C14H1404 was obtained the IR spectrum of which (see Fig. 2) 

showed adsorption bands for a hydroxyl group at 8408 cm -1, a lactone carbonyl group at  1716, and an aromat ic  nucleus 
at  1619 and 1582 cm -1. 
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2. IR spectra of zosimin (1) and zosimol (2). 
Mulls in paraffin oil. 

Oxidation of the hydroxylactone with chromic acid gave 

acetone, identif ied in the form of the dibenzylidene derivative,  
which showed the presence of a (CHa)2C=C or a (CHs)~C--OH 
grouping. In addi t ion to the hydroxylaetone,  saponification 
gave an unsaturated acid CsHsO~, ident if ied from its IR spec-  
trum as cis-1,  2 -d imethylacry l ic  acid.  

From its composit ion and the products of its saponif ica-  
tion, lactone A corresponded to the dihydrofurocoumarin co l -  
umbianadin,  which has been found in the roots of Lomatium 
columbianum [2]. However, the opt ica l  ac t iv i ty  of the sub- 
stance diverged considerably from that ofcolumbianadin:  [c~]~ + 
+ 26. 5 °. These facts indicated that the lactone A was, rather, 

an unknown coumarin; we have cal led  it zosimin, and the corresponding hydroxylactone zosimol [3]. The investigations 
carried out [4] showed that this lactone is an ester of 2 ' - t -hydroxyisopropyl -2 ' ,  8 ' -d ihydrofuro-4 ' ,  5': 8 ,7 -coumar in  and 
cis-1,  2 -d imethy lac ry l i c  acid  and is therefore an isomer of columbianadin.  

Lactone B was ident i f ied as deltoin, which we isolated for the first t ime from deltoid hogfennel. 

Thus, the two lactones isolated from zosimin are in fact dihydrofurocoumarin derivatives, and differ from one 
another by the posit ion of condensation of the dihydrofuran ring with the aromat ic  nucleus of coumarin and the i somer-  
ism of the acids forming the ester groupings. 

Experimental 

The chromatography was carried out on paper impregnated with a 10% solution of formamide in methanol.  The 
mobi le  phase was cyc lohexane-benzene-methano l  (5: 4: 1), and the spots were shown up with d iazot ized  sulfani lamide 
[5]. The IR spectra were recorded on a UR-10 spectrograph (mull of the substance in paraffin oil), and the UV spectra on 
an SF-4 spectrometer  (solution in alcohol).  The to ta l  amount of lactones in the plant  was determined by a recognized 
method [6]. 

Isolation of zosimin. Two kilograms of the roots were treated twice with 12-l i ter  portions of 95% alcohol, The ex-  

tract  was concentrated in vacuum to a volume of 0. 5 l i ter  and 1 l i ter  of water was added. The liquid was t reated 3 
t imes with 0. g - l i t e r  portions of ether, and the ethereal  extracts were evaporated to dryness. The residue: (85 g) was 
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mixed with an equal amount of a lumina and transferred to a column of the same adsorbent (diameter  8 cm, height 70 
cm). The column was first e luted with 6 liters of petroleum ether and then with 2 liters of benzene. Concentrat ion of 
the benzene eluate  gave 5. 01 g (0. 2507o) of colorless needle-shaped crystals with mp 119-120" (from methanol),  soluble 
in petroleum ether and alcohol,  and insoluble in water, [ c ~  + 272" (c 1. 03; chloroform), Rf 0. 98 (orange coloration). 
UV spectrum, kmax: < 210, 252, 268, 327 m/l (log ~ > 4. 35, 3. 60, 3.61,  4. 27). 

Found: C 69.90, 70. 00; H 6. 15, 6. 43%; molecular  weight (Rast) 295, 315, 330 g-equiv.  Calcu la ted  for 
ClsH/0Q: C 69. 51; H 6. 14%. 

Preparation of zosimol. A mixture of 0. 977 g of zosimin and 30 ml of 10°10 methanol ic  caustic potash was heated 
in a water bath for 2 hr, and then the alcohol was dist i l led off, and the residue was dissolved in water and acidif ied 
with 20% sulfuric acid. The precipi ta te  which deposited was crystal l ized from methanol.  This y ie lded needle-shaped 
crystals with mp 156-158", Rf 0. 15, [a]li~ + 209. 4* (c 0. 74; chloroform). Yield 0. 60 g. UV spectrum, kmax: 220, 253, 
262, 327 au/~ (log ~ 4. 11, 3.25,  3.56,  4. 17). 

Found: C 66. 64, 66. 68; H 5.76, 5. 88%. Calcula ted  for 1/2 CH3OH: C 66. 40; H 6. 14070. 

Oxidation of zosimoL 3 ml of an aqueous solution containing 0. 5 g of chromic anhydride was added to 0. 3160 g 
of zosimoi in 10 ml of ace t i c  acid and the mixture was left  for 3 days. The liquid was neutral ized and 10 ml  was dis-  
t i l led off. The dis t i l la te  was treated with 5 ml of freshly dist i l led benzaldehyde in 5 ml of methanol  and 5 drops of 
caustic soda solution. During a day, crystals of d ibenzyl ideneacetone with mp 110" formed. 

Preparation of cis-1,  2 -d imethy lac ry l i c  acid: As described above, 2. 14 g of zoslmin was saponified with me than-  
ol ic  alkal i .  The fi l trate after the separation of the zosimol was dist i l led to half  its volume, and the dis t i l la te  was satu-  
rated with sodium chloride and extracted with ether. After the solvent had been dist i l led off, colorless crystals with mp 
61" were obtained. IR spectrum: 3520, 2940, 2870, 1697, 1490, 1385, 134.5, 1320 cm -1. 

Found: C 60.07, 60. 19; H 8. 01, 8. 09070. Calcula ted  for CsHsOz: C 59. 99; H 8. 050. 

Isolation of deltoin. After the elntion of the zosimin, the chromatographic column was washed with 7 liters of a 
19:1 mixture of benzene and methanol.  Concentrat ion of the e luate  gave a mixture of crystal l ine substances with Rf 
0.'98 and O. 95, which was treated with petroleum ether. The residue was recrysta l l ized from aqueous methanol.  This 
gave 7.55 g (0. 37070) of large cubic crystals with mp 104-106 °, [cx]~ - 55* (c 1. 00; chloroform); R] 0.95 (purple colora-  
tion). 

Found: C 69. 83, 69. 91; H 6. 36; 6. 25%; molecular  weight (Rast) 304, 328 g-equiv.  Calcula ted  for C19H2005: 
C 69. 51; H 6. 14°7o; molecular  weight 328. 

The spectra were taken by M. E. Perel'son, and the microanalyses were carried out by E. A. Nikonova. 

Summary 

Twc~ isomeric dihydrofurocoumarins - zosimin and deltoin - have been isolated from the roots of Zosimia absm-  
thifolia,  which contain 3. 2% of lactones. 
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