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Abstract-Three new pairs of anomeaic sesquiterpene lactols have been isolated from the roots of Leserpitium halleri. 
They were obtained in pure form only after methylation of the hemiacetalic hydroxyl group, which resulted in the 
exclusive formation of only one methyl ketal from each pair of anomers. The stereochemistry a1 the ketalic centre of the 
methyl derivatives was asses& by correlation with methylhallerin, a compound of known configuration. 

INTRODUCTION 

As a part of an investigation on alpine plants, we reported 
the isolation of hallcrin (la, b), a mixture of anomcric 
sesquiterpene lactol& from the roots of Luserpirium holleri 
Crantz subsp. haIleri [l]. 

Inspection of the high-field ‘H NMR spectra of crude 
samples of hallerin showed that, besides the expected 
resonances for la, b, three other sets of split signals were 
present, accounting for co 10 % of the material, and most 
probably representing other pairs of anomeric lactols. We 
present here the structural elucidation of these minor 
products. 

RESULTS AND DISCUSSION 

The separation of the mixture of lactols was simplified 
by treatment with methyl iodide and silver(I) oxide in dry 
dichloromethane, sina exclusively one methylketal was 
formed from each pair of anomers. Furthermore, the 
methyl derivative of hallerin (Ic), representing the most 
abundant constituent of the mixture, is a highly crystalline 
compound, and most of it could be removed by crystallix- 
ation from hexane. By column chromatography of the 
mother liquors, it was thus possible to obtain pure 2c, and 
a mixture of 3c and 4e, which could be further separated 
on AgNOJcoated silica gel. 

Compound 2c is the methyl derivative of a mixture of 
anomeric elemanes (isohallerin 2a, b), previously pre- 
pared by Cope rearrangement of halkrin [ 11, while 3e and 
4c are the methyl derivatives of anomeric eudesmane 
lactols (3a, b; 4a, b). 

The stereochemistry at the ketalic centre of methyl- 
hallerin (lc) was established as S @-OMe) by an X-ray 
diffraction study [Z]. That of the other methyl ketals was 
assessed by correlation with methylhallerin [I]. Cope 
rearrangement of lc gave Ze, while t ransannuiar cycliz- 
ation of lc under controlled conditions (see 
Experimental) afforded 3c and Ic, showing that the 
stereochemistry at the ketalic an&e is thesame in all these 
compounds. 

Comparison of the ‘H NMR spectra of lc and M 
shows that Cope rearran gement lo 2c and transannular 

Table 1. “C NMR data for compounds lc, 2a, Zb, 2c (SO Mm 
CDCla. TMS mtcrnal standard 

C lc 2.a 2b 2c 

1 129.17 s 147.46 d 147.90 d 147.99 d 

2 25.88 t 114.32 t 113.87 t 113.73 t 
3 39.63 t 110.80 I 110.69 I 110.66 I 
4 134.07 s* 143.2O s 143.84 s 143.84 s 
5 127.33 d 46.76 d 50.44 d 50.40 d 

6 76.30 d 77.43 d 78.15 d 78.48 d 

7 53.32 d 53.75 d 54.13 d 53.35 d 

8 72.05 d 69.77 d 70.64 d 69.93 d 

9 44.88 t 41.04 t 43.08 I 38.61 t 
10 133.95 s* 39.92 s 40.32 s 40.21 s 
11 42.33 d 4lSMd 43.08 d 42.95 d 

12 109.71 d 98.48 d 104.87 d 19.761 

13 17.90 qf 15.72 q 11.94q 16.47 q 

14 16.78 q 20.61 q 19.35 q 19.44 q 

1s 2l.ooqf 25.35 q 24.49 q 25.16 q 

OMC 5446 q 56.58 q 

The “C signal9 for the angel&c group were almost identical in 
le,21,2band~e.Thoscobsmedinlcarcgivcnarreprrsentative: 
Cl’ 166.71 s, c-2’ 128.64s, c-3’ 136.44d, c-4’ 15.52 q, c-s 
20.52 q. 

l tlnterchangcabk signals 

cyclization lo 4c are accompanied by inversion of the 
fragment C-6-C-10, which results in flipping from a boat 
lo a chair conformation of the cyclohexane ring bound to 
the y-lactol ring. These changes are outlined in Fig. 1 
according to the torsion angle notation [3]. Interestingly, 
the conformation of ring B is different in the eudesmane 
4e and 3c. as shown by the different splitting pattern of H- 
8 (q, J = 7.0 Hz in 3e; br s, in 4e). Although it is difBcult to 
derive the geometry of ring Bin 3e from simple inspection 
of the coupling constants around the ring, the pattern is 
similar to that reported for isosilerolide [4], in which ring 
B adopts a twist-boat conformation, at least in the solid 
state [S]. These differences are difficult to rationalize, and 
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Scheme 1. Top. conformational changes during Cope rearrangement and transannutar cyclization of lc. 

were not observed in a- and jkyclohallerin lactones, the 
I-hydroxylated y-la&ones corresponding to 3c and 4c [ 11. 

The stereochemical outcome of the methylation of 
hallcrin and related mixtures of anomeric lactols has been 
discussed elsewhere [Z]. It is interesting to note that 
substitution of dichloromethane for DMF allows the 
selective methylation of the more acidic hemiacetalic 
hydroxyl in the presence of alcoholic hydroxyls [ 11. 

precursors. Sesquiterpene factones, were not isolated from 
the roots of Losepititun Mleri, whereas investigation of 
the fruits gave only sesquiterpenoids with an unoxidized 
C-7 side-chain [7]. 

EXPERIMENTAL 

It has been reported that under certain conditions 
silver(I) ions can catalyse the interconversion of elemane 
and eudesmane derivatives possibly via the corresponding 
germacrane derivatives [6]. However no reaction of this 
type was observed by treatment of pure lc and 2c with 
Ag,O in dichloromethane. 

Silica gel 60 (70-230 mesh. Merck) was usai for Cc, AgNO,- 
coated silica gel was prepared by suapendiig silica gel (TLC- 
grade, 100 g) in a 5 % soln of AgNO, in MeCN (200 ml), and 
removing the solvent under vacuum. The material prepared in 
this way was activated before use by heating at 120” for 2 hr. 
Crude hakrin was obtaiaed from the roots of LuserpMfm /raIleri 
as described in ref. [l]. 

Lactols la, h-4a, b are structurally related to lactones Mrthylarkm of the mixture of lactols. A 2.0 g mmplc of crude 
isolated from the Laserpitieae tribe of the Umbelliferae halkrin (6.2 mmol) was dissolved in 25 ml CH,CIr (distilled from 
from which they differ, apart the ester moiety, only in Pros) and 1.60 g AgrO was added, followed by an excess (2 ml, 
the absence of an oxygenated function at C-l 1. It is not 39 mmol) of Mel. The suspension was stirred at room temp. for 
clear, however, if sesquiterpene lactols in the Laserpitieae 6 hr. and then filtered and evapd. A solid material was obtained, 
tribe are involved in the biogenesis of sesquiterpene which was crystallized from hexana to give pure mthylhalkrin 
tactones, of which they might represent the ultimate (lc, 1.40 g) The mother liquors were chromatographed on silica 




