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Abstract-The scope and hmlt of the lert-butanolysn of 12 lichen depsldes 1s described Neither 2-0-methylated nor 2- 
0-acetylated compounds are cleaved by heatmg with tert-butanol 

INTRODUCI’ION 

The structural elucldatlon of a depslde includes the 
cleavage of the ester bond as a mam step In 1979 and 1981 
Bachelor et al [l] and Meyyappan et al [2] described the 
tert-butanolysa of atranorm and lecanorlc acid, respect- 
ively, and Huneck [3] applied this method successfully to 
the structural elucidation of the new depsldes pseudo- 
cyphellarm A and B 

To analyse the scope and hmlt of the tert-butanolysa of 
lichen depsldes the reaction of the followmg compounds 
with tert-butanol was mvestlgated barbatlc acid (l), 
chloroatranorm (2), confluentlc acid (3), methyl evernate 
(4), 40demethylbarbatlc acid (S), perlatohc acid (a), 
sphaerophorm (7), methyl tn-0-methyllecanorate (9, tn- 
0-methylpseudocyphellarm A (9), tn-O-acetyllecanonc 
acid (lo), nephroarctm (11) and barbatohc acid (12) 

RESULTS AND DISCUSSION 

The depsldes l-7 yielded the corresponding tert-butyl 
esters and phenohcs, namely 1 tert-butyl rhlzonate (13) 
and /I-orcmolcarboxyhc acid (14), 2 tert-butyl Schloro- 
haematommate (15) and methyl B-orcmolcarboxylate 
(la), 3 tert-butyl 4-0-methylohvetonate (17) and 2-0- 
methyl ohvetolcarboxyhc acid (18), 4 tert-butyl ever- 
mnate (19) and methyl orselhnate (20), 5 tert-butyl /I?- 
orcmolcarboxylate (21) and 14, 6 tert-butyl 4-0- 
methylohvetolcarboxylate (22) and ohvetolcarboxyhc 
acid (23), 7 19 and sphaerophorolcarboxyhc acid (24) All 
new compounds were Identified by then ‘H NMR 
spectra Neither the 2-0-methylated compounds 8 and 9 
nor tn-O-acetyllecanonc acid (10) were cleaved by pro- 
longed heating with tert-butanol Although nephroarctm 
(11) has a free hydroxyl group at C-2 only traces of 
cleavage products could be detected by TLC after heating 
with tert-butanol for 30 hr Alectonahc and barbatohc 
actds are the only known depsldes where the S-part IS 
connected to the A-part via a benzyhc group Only 3 % of 
12 was cleaved after heating with let-t-butanol for 20 hr 

The following conclusions can be drawn from these 
results (1) A free 2-hydroxyl group seems to be essential 

*Part 142 m the series “&hen Substances” For part 141 see 
Connolly, J D, Freer, A A, Kalb, K and Huneck, S (1984) 
Phytochemrstry 23, 857 

for the terl-butanolyas of depsldes, (2) an aldehyde group 
at position 5 prevents the cleavage, and (3) the rate of the 
cleavage of benzyhc depsldes like barbatohc acid IS much 
slower than that of normal depsldes 

EXPERIMENTAL 

Tert-butunolysts The depstde (100-200 mg) was refluxed with 
tert-BuOH (SO-la0 ml) for 20-40 hr, after removal of solvent the 
residue was chromatographed on sihca gel (wtth 5 % H,O) usmg 
C,H, and C,H,-Et20 grachents 

Tert-butyl rharonate (13) Pnsmatlc plates of mp 68-70” (from 
n-hexane) Cz4HZ004 (252 3) IR vg cm-’ 830,854,968,1000, 
1030, 1060,1130,1156,1180,1228,1248,1300,1370,1402,1446, 
1460, 1498, 1572, 1616, 1638,2950, 3300 ‘H NMR (100 MHz, 
CDCI,) 6 159 (s, 9H, CMe,), 2 04 (s, 3H, Me), 2 48 (s, 3H, Me), 
3 80 (s, 3H, OMe), 6 19 (s, lH, arom H), 1190 (s, lH, OH) MS 
m/z (rel mt ) 252 [M]’ (34), 197 [M - C(Me), =CH]+ (83), 178 
(lOO), 150 (91), 135 (18), 122 (21), 107 (27) 

Tert-butyl 5-chlorohaematommate (15) Needles of mp 
108-109” (from n-hexane) Ct2H1sCIOs (274 7) IR vEcrn_’ 
716,850, 1048, 1164, 1208, 1262, 1340, 1390, 1410, 1440, 1590, 
1648, 2800, 3030, 3500 ‘H NMR (100 MHz, CDQ) 6160 (s, 
9H, CMe,), 2 63 (s, 3H, Me), 10 25 (s, lH, CHO), 12 5-13 1 (brs, 
2H, 2 x OH) 

Tert-butyl4-0-methyloltoetonate (17) 011 C,9H2s05 (336 4) 
IRv&ycm-’ 754,820, 850, 960, 1046, 1114, 1154, 1198, 1266, 
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1304,1334,1374,1428,1464, 1572,1610,1640,1708,2990,3400 
‘H NMR (100 MHz, CD&) 60 80 (t, 3H, CH2-w, 120 (m, 
6H, (CIIs)s-Me), 1 50 (s, 9H, CMe& 2 34 (I, 2H, CQ-C&CH,) 
3 72 (s, 3H, OMe), 3 93 (s, 2H, benzyl CH2), 6 13,6 32 (2 x d, 2H, 
3-H, 5-H), 1164 (s, lH, OH) 

Tert-butyl evernmate (19) Crystals, mp 28” (from n-pentane) 

C,sH1sO., (238 3) IR vizcm -’ 700, 758, 818, 850, 952, 992, 
1040, 1062,1118,1160, 1200,1262,1300, 1330,1370,1420,1450, 
1576,1610,1640,3000,3450 ‘H NMR (200 MHz, CDCl,) S2 80 
(s, 9H, CMe,), 345 (s, 3H, Me), 445 (s, 3H, OMe), 6 39, 645 (2 
x d, 2H, 3-H, 5-H), 10 80 (s, lH, OH) 

5 50 (br s, lH, 4-OH), 12 18 (s, lH, 2-OH) 
Tert-butyl4-0-methylobvetolcarboxylale (22) 011 CL7HZ604 

(294 4) IR vhycm -’ 710, 754, 780, 820, 832, 850, 960, 1042, 
1110,1154, 1194,1260,1300,1330,1370,1422,1462,1570,1606, 
1636, 2970, 3400 ‘H NMR (100 MHz, CDCI,) 60 83 (t, 3H, 
CHI-m, 128 (m, (CIIz)-Me), 1 56 (s, 9H, CMe,), 2 80 (t, 2H, 
benzyl CHz), 6 17,6 23 (2 x d, 2H, 3-H, 5-H), 11 84 (s, lH, OH) 
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Abstract-Three new flavonords 5-hydroxy-7-(3-methyl-2,3-epoxybutoxy)flavanone, 5-hydroxy-3,8-dlmethoxy 7-(3- 
methyl-2,3-epoxybutoxy)flavone and 4’-hydroxy-5-methoxy-7-(3-methyl-2,3-epoxybutoxy)flavone were isolated and 
tdentdied from the aerial parts of Achyroclrne j?ucctda Tamarlxetm, gnaphahm, rsognaphahm, 5,7,8-trlhydroxy-3- 
methoxyflavone, chrysoerrol, galangm 3-methyl ether, narmgenm 5-methyl ether, catfelc acid, chlorogemc acid and 
lsochlorogemc acid were also isolated 

INTRODUCHON 

In contmuatton of our chemosystemattc search of the 
tribe Inuleae (Composnae), we have now mvestrgated 
Achyroclznej&clda (Wemm ) DC, a shrub, widely dts- 
trrbuted m the North of Argentina and the South of 
Brawl In a previous paper we reported the ldentdicatlon 
of galangm, galangm 3-methyl ether, quercetm 3-methyl 
ether and two esters of calleryanm (3+dlhydroxybenzyl 
alcohol Cglucoslde) with caffelc acid and protocatechtnc 
acid from Achryroclrne saturetozdes [4] Investigation of 
the acetone extract of A j?ucclda resulted m the lsolatlon 
and determination of the structure of 7,4’-dlhydroxy-5- 
methoxyflavanone and the correspondmg 4,2’4’-tri- 
hydroxy-6-methoxychalcone [5] 

The most charactenstlc features distmgulshmg 
members of the Inuleae from those of other Composltae 
tribes 1s the presence of flavonols lacking B ring 
hydroxylatlon, 6 and/or 8 hydroxytlavonols and their 
methyl ethers [6] In the present report we describe the 

occurrence. of such typical tlavonolds, together wrth the 
ldentlficatlon of three new prenylated fiavonolds 

RESULT?3 AND DISCUSSION 

The hexane extract of the aerial parts of A ~7uccufa was 
subjected to slhca gel CC affordmg three new flavonolds 
The first of these, compound 1 showed a brown colour m 
UV (365 nm) and a yellow-green colour with methanohc 
ferric chlonde Its UV spectrum exhlblted maxima at 272 
and 280 (sh) nm charactenstlc of a flavanone The shifts 
induced m the UV spectra by alummmm chloride, sodium 
acetate and sodium methoxlde led us to conclude that 
there 1s only one free hydroxyl attached to C-5 The 
‘H NMR spectrum (m CDClJ showed a multlplet at 6 7 6 
characterlstlc of an unsubstltuted aromatic rmg (B ring), 
66 2 and 5 8 signals from protons H-6 and H-8 65 3 
correspondmg to H-2 and 62 6 (multlplet) to H-3 tram 
and H-3 CIS The ahphatlc cham showed the gem-dlmethyl 


