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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 
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signal at 1 1 and at 445 the OCHl signal IR spectrum 
suggested the presence of an epoxy group The molecular 
Ion m the mass spectrum at C2,,Hz005 ([Ml+ 340) and 
mass spectral fragments at m/z 255 [M - 851 confirmed 
its structure as 1 

The second new fiavonold (2) showed a brown colour m 
UV and a yellow-green colour with methanohc femc 
chlonde Its UV spectrum exhibited maxl~llii at 271, 
285 sh and 350 nm The bathochrormc shifts with alunu- 
mum chloride, sodmm acetate and sodmm methoxlde led 
us to conclude that there is only one hydroxyl attached to 
C-5 and its structure is similar to 7-methylgnaphahm The 
‘H NMR spectrum (m CDClJ showed a multiplet at 67 6 
charactenstic of an unsubstltuted aromatic rmg (B rmg), 
two methoxyl groups at 64 4 assigned to C-3 and C-8 and 
at 66 35 the H-6 The ahphatlc chain showed the gem- 
dlmethyl signal at 6445 the OCHl signal IR spectrum 
suggested the presence of an epoxy group The molecular 
ion m the mass spectrum at C21H2207 ([Ml+ 378) and 
mass spectral fragments at m/z 293 [M - 851 confirmed 
this structural assignment 

The third flavonold (3) showed a blue colour m UV and 
a yellow colour with methanohc fernc chlonde Its UV 
spectrum exhibited maxuna at 281 and 329 nm The shifts 
induced by alumuuum chloride, sodmm acetate and 
sodrum methoxlde led us to conclude that 3 1s a &one 
with a single hydroxyl group attached to C-4’ ‘H NMR 
spectrum (m CDCl,) showed a typical four-peak pattern 
of two doublets for rmg B oxygenated at C-4’, at S6 2 and 
5 2 signals from protons at C-6 and C-8, at 66 4 the singlet 
correspondmg to proton at C-3 The ahphatlc cham 
showed the gem-dtmethyl signal at 1 1 and at 445 the 
OCHz signal The IR spectrum suggested the presence of 
an epoxy group The molecular ion m the mass spectrum 
at C2 I Hz006 ([Ml + 368) and mass spectral fragments at 
m/z 283 [M - 85]+ confirmed the structure 

EXPERIMENTAL 

Mps are uncorr ‘H NMR were recorded at 80 MHz in CDCI, 
and DMSO-I, (TMS as mt standard) CC was camed out with 
s~hca gel (Merck) and Polyclar AnalytIcal TLC was performed 
on shca gel G (Merck) 

Matenal Achyroclmej?accufa (Wemm) DC (Composltae) was 
collected m Coloma Benitez, Chaco Provmce and ldentlfied by 
Dr A Schultz (INTA) Voucher specimen IS deposIted m the 
UnwersBty Herbanum (Museo de Botiica, Facultad de 
Farmacla y Bmquimtca, Umversldad de Buenos Aires) 

Extraction Au dned ground aenal parts of A &mda (16 kg) 
were extracted successively with hexane, CsHs, CHICI,, MezCO 
and MeOH m a Soxhlet The hexane extract was passed through a 
Sephadex LH 20 column for purdicatlon, the C,H,-EtOAc 
eluates were then chromatographed on a silica gel 60 column 
without actlvatlon The C,H, eluate yielded a yellow pre- 
cqtate ldentdied as narmgemn (5,7,4’-tnhydroxytIavanone) 
CsHB-EtOAceluates yielded galangm 3-methyl ether, gnaphahm 
(5,7-dihydroxy-3,8dunethoxyflavone), isognaphahm (5,8dl-hy- 
droxy-3,7dunethoxytlavone), 5,7,8-trrhydroxy-3-methoxy-flav- 
one, 5-hydroxy-3,8 dunethoxy 7-(3-methyQ3-epoxybutoxy ) Bav- 
one and 5-hydroxy-7-(3-methyl-2,3-epoxybutoxy)flavanone 

The Me&O extract was evaporated to dryness and passed 
through a column packed with polyclar powder The 
CHQ-MeOH eluate was coned and run on 1 DPC (Whatman 
No 3) m 15% HOAc gvmg bands corresponding tamametm 
(3,3’,5,7-tetrahydroxy-4’-methoxyflavone) and lsochlorogemc 
acid The MeOH-CHCI, eluate was passed through another 
polyclar column and yielded 4,2’,4’-tnhydroxy-6’-methoxy- 
chalcone The MeOH eluates gave caffeic acid, chlorogemc acid 
and 7,4’-dlhydroxy-5-methoxy!lavanone [5] 

The MeOH extract was passed through a polyclar column 
packed m CHCI, and eluted with CHCI,-MeOH gnmg 
chrysoerlol (5,7,4’-tnhydroxy-3-methoxyflavone) and 4’- 
hydroxy-5-methoxy-7-(3-methyl-2,3-epoxybutoxy)~vone 

Gnaphahm 5,7-Dlhydroxy-3,8_dlmethoxytlavone (40 mg), 
yellow crystals, mp 174-175” UV nEH nm 240, 275, 358, 
NaOMe 246,282,330,390; AICI, 281,330,395, AlCl,-HCl 281, 
330, 390, NaOAc 284, 334, 370; NaOAc-H,BO, 276, 363 
‘H NMR (CDCl,) 67 5 and 8 2 (5H, A,B, system, B ring), 6 38 
(lH, s, H-6), 4 05 (6H, s, OMe), 3 95 (3H, s, OMe) [7] 

Isognuphalm 5,8-Dlhydroxy-3,7_dlmethoxytIavone (30 mg), 
white-yellow crystals, mp 213-215” UV lEH nm 242, 277, 
365, NaOMe 282, 367, AlC& 250sh, 284, 3OOsh, 335, 405, 
AlCls-HCI 250, 284, 3OOsh, 338, 400; NaOAc 276, 365, 
NaOAc-H3BOs 275,365 ‘H NMR (CDCI,) 67 5 and 8 2 (5H, 
A2B, system, B ring),, 6 40 (lH, s, H-6), 4 00 (3H, s, OMe), 3 80 
(3K s, OMe) 171 

5,7,8-Tnhydroxy-3-meethoxyflavone Yield 50 mg Orange 
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powder, mp > 290” UV nEH nm 244,279,368, NaOMe 266, d,) S 7 3 (4H, dd, typaxl4’ subsututed B rmg), 6 65 (1 H, d, H-8), 
375 (dec ), AlCls 235,320,370; AlCl,-HCI 235,306,369,408 sh, 6 4 (lH, d, H-6), 6 25 (lH, s, H-3), 4 35 (2H, m, CHz), 3 90 (3H, s, 
NaOAc 265 (dec) ‘H NMR (CDCl& 67 5 and 8 2 (5H, A2B3 OMe), 3 30 (lH, m,>CH), 100 (6H, d, di Me) MS m/r gem 
system, B ring),, 66 38 (lH, s, H-6), 63 85 (3H, s, OMe) MS m/r 368 [M]’ correspondmg to CllH2,,06 (4 8 %), 284 [M-R,]+ 
(rel mt) 300 [M]’ correspondmg to CICHIZOI (1475%), 284 (14%), 278, 264, 236, 185, 137, 85, 83, 57 (100%) The other 
[M-Me]+ (100%),266(16%),253(19%),226(5%),171(28%), tlavonmds were ldentdied by UV spectral shifts [8] and com- 
124 (14 %), 77 (37 7 %) panson with authentic samples caffeic acid, chlorogemc acid 

5-Hydroxy-3,8-darethoxy-7-(3-methyl-~3-epoxybutoxy)~av- and lsochlorogemc acid were ldentdied by HPLC using an RP 18 
one Yield 20 mg UV n=H nm 248 sh, 275, 360 sh, NaOMe column eluted with MeOH- 1 N KH*PO., (33 67) by com- 
283,364, AlCl, 280,320 sh, AK& 279,321, NaOAc 275,360 sh, panson with authentic samples 
NaOAc-H3P03 unmod ‘H NMR (C,D,) 67 6 and 8 2 (5H, 
A,B, system, B rmg), 6 35 (lH, s, H-a-4 45 (ZH, m, CH& 4 45 
(3H, s, OMe), 4 35 (3H, s, OMe), 3 40 (lH, m, >CH) 1 1 (6H, d, 
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(3 %), 298 [M - R - Me]+ (3 %), 253 (4%), 225 (3 %), 206 (8 %), 6324g’81 
191(5%), i67 (9%), 152(7%), 149 (45%), 119 (lo%), 85 (50%), 
83 (52%X 67 (14%), 57 (loo%), 43 (46%) 

5-Hydroxy-7-(3-methyl-2,3-epoxybutoxy)flavanone UV 
n=H mn 283, 330 sh, NaOMe 288, 329, AK& 288, 385 sh, 
AK&-HCl 294,365, NaOAc 282,327, NaOAc-HIBOa unmod 
‘H NMR (CDCl,) 67 50 and 8 1(5H, AIBs system, B ring),, 6 05 
(2H, s, H-6 and H-8), 5 30 (lH, dd, H-2), 4 40 (2H, m, CH2), 3 30 
(lH,m, >CH), 2 90(2H, m, H-3 transand H-3 CIS), 1 1(6H,d,gem 
di Me) MS m/z 340 [Ml’ (C&HZOOs, lo%), 279,269,255 [M 
-RI+ (IS%), 179, 167 

Narmgemn 5-methyl ether UV fluorescent blue-green, 
UV lEH nm 281, 321 sh, NaOMe 275, 322 sh, 380; AK& 
unmod, AK&-HCI unmod , NaOAc 279,325, NaOAc-HsBOB 
283,328 sh [7,8] ‘H NMR (DMSO-d& 67 0 (4H, dd, typxal4 
substituted B rmg), 6 32 (2H, s, H-6 and H-8), 5 30 (lH, dd, H-2), 
3 95 (3H, s, OMe), 2 90 (2H, m, H-3 trwxs and H-3 as) 

4’-Hydroxy-5-methoxy-7-(3-methyE2,3-epoxybutoxy~avone 
UV n=H nm 259 sh, 285,342, NaOMe 243,280,388, AK& 
240 sh, 297, 397, Al&--HCl 240 sh, 297, 397, NaOAc 255 sh 
284,339, NaOAc-HaBOJ 254 sh, 284,340 ‘H NMR (DMSO- 
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