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Abstract-The previously proposed structures for clrsltakaoslde (5,7-dlhydroxy-8,4’-dlmethoxyflavone ~-O-/&D- 
glucoside) and its aglycone, czrsltakaogenm, are shown to be mcompatlble with the pubhshed data Remterpretatlon of 
these data indicate that clrsztakaoslde zs 5,4’-dlhydroxyd, 7-dlmethoxyflavone 4’-0-fl-Dglucoszde and that czr- 
sltakaogenm zs its aglycone These compounds are known as czrslmarm and arslmarrtm, respectively, and pubhshed 
physzcal data for them confirm their Identity with clrsltakaoslde and clrsltakaogenm 

In the course of a study of the flavonolds m the hverwort 
Bucegza romanzca [l], a new flavonozd glycoszde was 
isolated which IS conszdered to be the 7-0-glucuromde of 
5,7-dihydroxy-8,4’-dzmethoxyflavone (1) The aglycone 
of this compound, however, differed chromatographzcally 
(and zn a number of other ways) from the 5,7-dihydroxy- 
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8,4’-dzmethoxyfiavone which had been isolated pre- 
vlously [2] and named clrsltakaogenm A reassessment of 
the data supporting the structure of czrsltakaogenzn was 
therefore undertaken, and as a result zt zs concluded that 
the structure of czrsztakaogenm 1s 5,4’-dlhydroxy-6, 7- 
dzmethoxyflavone (3) and of clrsztakaoszde zs 5,4’- 
dzhydroxy-6,7-dzmethoxyflavone 4’-0-r)gluconde (4) 

The evzdence presented by the prevzous workers un- 
questionably supports then contentlon that clrsl- 
takaogenm 1s a dlhydroxy-dlmethoxyflavone with a free 
5-hydroxyl group and that clrsltakaoslde IS its mono-O- 
glucoslde However, certain of the pubhshed spectral data 
which are discussed below are strongly supportive of the 
newly proposed structures but not of those orlgmally 
described 

1 R, = Glur, R, = R3 = Me 
Absorptzon spectra 

2 Rz = H, R, = R3 = Me The sodium acetate shift reagent causes band II of the 
aglycone spectrum to move from 274 to 272 nm mdlcatmg 
that m the aglycone the 7-hydroxyl 1s substituted [31 
Further, the shift of band I from 332 to 385nm IS 
characterzstzc of cl’-hydroxyflavones and not 4’-methoxy- floR3 flavones [3] 

R20yyoyw ‘H NMR spectra 
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The chemical shift of the H-6 szgnal zn the acetate of the 
aglycone at 66 87 1s virtually the same as that reported for 
the acetate of the glycoszde, whzch zndzcates that the 
acetylated aglycone does not possess an additional acetate 

3 RI = R, = Me, R3 = & = H 
function at C-7 If zt were acetylated at C-7 a downfield 

4 R, = R2 = Me, R3 = Glc, % = H 
shift of ca 0 17 ppm should be evidenced [as reported by 
the authors for the H-8 slgnal m the pectohnarm acetate 

5 R1 = R3 = Me, R, = rutmosyl (OAc),, & = OAc (5) pectohnarlgenm acetate (6) pair] 
6 R, = R3 = Me, R2 = R4 = OAc In the spectrum of the glycoslde, although the H-2’, 
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H-6’ stgnals at 67 70 have the same chemical shrft as m 
pectohnarm, the H-3’, H-5’ signals at 66 97 appear at 
lower field than m pectohnarm (66 88) This 1s not 
accounted for d clrsltakaoslde has a 4’-methoxyl but 
would be expected If instead the 4’-hydroxyl 1s glycosy- 
lated (ct spectra of penduletm and Its 4’-0-glucoslde [3] ) 
Also, acetylatlon of the aglycone causes marked downfield 
shifts of the H-2’, H-6’ and H-3’, H-S signals consistent 
with the presence of a free 4’-hydroxyl m the aglycone 

Mass spectra 

In the mass spectrum of the aglycone no B-ring 
fragment IS reported which contams a 4’-methoxyl 
whereas two were found contaunng a 4’-hydroxyl (B: at 
m/z 118 and 8; at m/z 121) Further, the A-ring frag- 
ments, m/z 182 and 153, can also be accounted for If the 
A-rmg contains a 5-hydroxy-7,8 (or 6,7)-dlmethoxy sub- 
stltution pattern [4] 

From the analysis of data as presented above, there 
seems little doubt that clrsltakaogenm has one hydroxyl 
and two methoxyls m the A-ring, one 4‘-hydroxyl m the B- 
rmg and (m the glyconde) the glucose IS attached to the 4’- 
hydroxyl The only question remaining 1s the substltutlon 
pattern of the A-ring which can be 5,7,8 or 5,6,7 The 
authors of the ongmal paper rely very much on the often 
misleading [S] Gibbs test to dlstmgulsh these posslblhtles, 
but a more posmve solutron to the problem may be 
obtained by reference to the ‘H NMR spectra of model 
compounds Two models are avalable [3] with the 
relevant A-rmg oxygenation patterns, herbacetm 8- 
methyl ether (3,5,7,4’-tetrahydroxy-8-methoxyflavone) 
and penduletm (5,4’-dthydroxy-3,6,7-dlmethoxyflavone) 
The TMS-ethers of these compounds exhibit A-ring 
proton signals at 66 12 and 6 47, respectively Since the A- 
ring proton m clrsltakaoslde TMS-ether resonates at 
66 48 this evidence clearly supports a 5-hydroxy-6,7- 
dlmethoxy oxygenation pattern (the nature of the de- 
rlvatlzatlon of the 7-hydroxyl does not affect this reason- 
mg [ 33 ) Support for the 5,6,7-oxygenation pattern IS also 
provided by the absorption spectrum, band I of which 
exhibits a bathochromlc shift of onlv 26nm on the 

* The dtfference between the H-8 signals (66 7 m ctrslmarltm 
4’-O-rutmoslde and 6 48 m ctrsltakaoslde) IS accounted for If the 
5-hydroxyl (which IS ddlicult to trlmethylstlylate m 6-methoxy- 
5,7-dlhydroxyflavonotds [3] ) has not been trlmethylsdylated m 
clrsltakaoslde [3] 

addition of alummmm chloride [6] It IS, therefore, 
concluded that the structures of clrsltakaogemn and 
clrsltakaoslde are 5,4’-dlhydroxy-6,7-dlmethoxyflavone 
(3) and Its 4’-0-fi-Dglucoslde (4), respectively 

Compounds 3 and 4 have both been isolated previously 
from Cumun and other species [3, 7-111 and named 
clrslmarltm and clrslmarm Pubhshed data for the known 
compounds are m good agreement with those reported for 
clrsltakaogenm and its 4’-0-glucoade Clrslmarltm IS 
reported to have a mp of 257 ’ [7] and 263-265 ’ [8] and 
clrslmarm 243” [7], compared with 259-260” for clr- 
sltakaogenm and 241-247” for clrsltakaoslde The ab- 
sorption spectra of clrsnnarltm (methanol, sodium acetate 
and alummmm chloride [9, lo]) and the ‘HNMR 
spectrum of the dlacetate m chloroform [lo] are also 
essentially identical with those of arsltakaogenm Finally, 
the chemical shifts of the B-rmg protons m the ‘H NMR 
spectrum of clrsltakaoslde are, as expected, identical with 
those reported for the other known 4’-0-glycoslde of 
arsunantm, the 4’-0-rutmoslde [ 111 * 
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NOTE ADDED IN PROOF 

Professor N Manta, coauthor of the orrgmal paper (ref [ 1] ) 
has now confirmed, by mmp determmattons, that clrsltakaostde 
IS ldentlcal with ctrslmarm and that nrsltakaogemn IS ldenttcal 
with clrslmarltm 


