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Ahstraet-The major Ravonoid glywsides of Sphaerocarpos texanus are luteolin 7-O-glucuronide and 7,4’di_O_glucur- 
onide. Rielh americana and R. ujjinis both contain apigenin, chrysoeriol and luteolin 7-O-glucuronides but R. 
americana additionally contains luteolin 3’-Oglucuronide. This finding supports the inclusion of Sphaerocarpaceae 
and Riellaceae in the order Marchantiales rather than their separation into another order. 

INTRODUCHON 

Previous studies of the Bavonoid chemistry of a wide 
variety of liverworts from the orders Marchantiales [1,2], 
Jungermanniales [3-s], Metzgeriales [6,7-j and Monoc- 
kales [S] have established that flavone glywsiduronic 
acids occur exclusively in members of the order Mar- 
chantiales. Species representative of all major families in 
this order have without exception contained apigenin 
and/or luteolin glywsiduronic acids or their derivatives. 
In contrast, tlavonoids appear to occur only sporadically 
in the orders Jungermanniales and Metzgeriales and 
usually as C-glywsyl derivatives. 

Liverworts of the families Sphaerocarpaceae and Riel- 
laceae have together, variously been placed in the orders 
Sphaerocarpales [!%ll], Jungennanniales [12] and Mar- 
chantiales[13,14]. The flavonoid chemistry of species 
within these small families is thus of potential value in 
determining their taxonomic status. A study of the spe.- 
ties, Sphaerocarpus texanus, Riella americana and Riella 
a&is, representing both families, is reported here. 

RESULTS AND DLSCUSION 

Two dimensional PC of the Me&O-H,0 extract of 
Sphaerocarpos gametophyte tissue revealed the presence 
of 2 compounds, ST-l and ST-2 both resembling in 
appearance and R, values, wmpounds previously 
encountered in species of the order Marchantiales. 

Compound ST-l is paper chromatographically identi- 
cal with luteolin 7,4’di_Oglucuronide (ex Marchantia 
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?A small sample of the female plant did not appear to 
contain component RA-4. R. ajinis is dioecious. Plants from 
culture were chemically identical with those from natural 
sources. 

&morph [l] and quite distinct from luteolin 7,4’di- 
0-galacturonide (ex Murchuntia b&eroanu[15]). With 
/?-glucuronidase it hydrolysed completely to luteolin and 
on acid hydrolysis it was converted into a mixture of 
luteolin and ST-2 Compound ST-2 was PC and TLC 
identical with authentic luteolin ‘I-O-glucuronide from 
both M. polymorpha and Ricciocarpus natans[16] and 
when treated with /3glucuronidase was hydrolysed wm- 
pletely to luteolin. Sphaerocarpus thus contains luteolin 
7-0-glucuronide and luteolin 7,4’di-O-glucuronide as its 
major flavonoids. 

Two dimensional PCs of the Me$IO-H20 extracts 
of Riellu americana (male plant)? and R. afinis, demon- 
strated the presence of four fkonoid glywsides, RA-1, 
RA-2, RA-3 and RA-4 in the former and three, RA-1, 
RA-2 and RA-3 in the latter. Compounds RA-1, 2 and 
3 from R. am&ma were shown to be identical with 
those from R. ajhis by combinations of 2D PC, TLC 
and UV spectroscopy (low levels of RA-3 in both species 
precluded the use of UV spectroscopy with this wm- 
pound). All four glywsides were cleaved by /I-glucuroni- 
dase to produce, in addition to glucuronic acid, the agly- 
cones, apigenin (from RA-l), luteolin (from RA-3 and 
4) and chrysoeriol (from RA-2). These were identified by 
wchromatography (TLC, PC) with authentic samples. 

UV spectroscopy (see Experimental) defined the sites 
of glywsylation in RA-1 and 2 as the 7-hydroxyl group 
and in RA4 as the 3’-hydroxyl group. Thus RA-1 is 
assigned the structure apigenin ‘I-O-glucuronide, RA-2 
the structure chryswriol ‘I-O-glucuronide and RA4 the 
structure luteolin 3’-0-glucuronide. The paper chromate- 
graphic behaviour of RA-3 (i.e. relative R, values and 
distinctive appearance in UV/NH,) suggests that it too 
is ‘I-O-glywsylated, that is, luteolin 7-O-glucuronide. In 
each case confirmation of structure was obtained by w- 
chromatography (TLC, 3 solvents) with the authentic Ra- 
vone glucuronide previously isolated from Marchantia 
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polymorpha [I], Ricciocarpus narans [16] or Marchantia 
foIiuceu [ 171. 

The tlavone glycoside isolated in this study, from both 
Riella and Sphaermarpos are all compounds which in 
the liverworts occur exclusively in members of the order 
Marchantiales. The earlier assignment of Sphaerocarpa- 
ceae (and Riellaceae) to the order Jungermanniales is 
therefore not supported by this evidence, nor is their 
separation from the Marchantiales into a distinct order. 
This conclusion, of course, takes no account of the 
weight of morphological evidence which has previously 
been cited in botanical papers on this problem. However, 
our findings do support the views of Grolle, who in his 
recently published classification of the Hepaticae [14] 
has eliminated the order Sphaerocarpales and placed the 
Riellaceae and the Sphaerocarpaceae in the order Mar- 
chantials. 

EXPERIMENTAL. 

A voucher specimen of Sphaerocurpos texanus Aust. (Miller 
7755, ~011. near Chapel Hill) has been deposited in the Farlow 
Herbarium of Harvard University. Specimens of Riella ameri- 
cma and R. a&is, cultured by Professor H. C. Bold, are 
hekl in the University of Texas Herbarium, Austin, Texas. 

Experimental details are essentially as outlined in previous 
papers (see Ref. [I]). All compounds were isolated by 2D PC 
on Whatmans 3 MM paper in the solvents t-BuOH-HOAc- 
H20, 3:l:l (TBA) and 150/, HOAc. H,O (alone) was used 
to distinguish glucuronides from glucosides. TLC was per- 
formed on plastic-backed cellulose sheets with the solvents, 
H20, TBA, IS% HOAc and 3w/; HOAc (for glycosides) and 
with C,H6-HOAc-H,O 125:72:3 (for aglycone identification). 
Enzyme hydrolyses were carried out with Koch-Light /&glu- 
curonidase (16 h, dist H,O) and the product analysed. where 
possible, by PC with EtOAcPyr-Hz0 (12:5:4) as solvent. 
Acid hydrolysis conditions were: MeOH-3N HCl (I :I), reflux, 
75 min. PC characteristics (R, TBA, R, 15% HOAc, spot 
colour in UV/NH,) of the various components are as follows: 
ST-l (019, 0.38, purple); ST-2 (042, 014. yellow); RA-1 (052, 
@22, yellow-green); RA-2 (044, @16, lemon); RA-3 (@IO, 0.14, 
yellow); RA-4 (0~47,0-08, deep yellow- green). UV spectral data 
for the Riella compounds are as follows: RA-I, Am,, (MeOH) 
268, 330 nm, A_*_ (NaOMe) 268, 390 nm; RA-2, I,_*_ (MeOH) 
251, 267, 346 nm, Jrnax (AICI, and AICl,/HCl) 275, 295sh, 
317sh, 363, 380sh nm; RA-4, lm., (MeOH) 267, 29Osh. 340 
mn, l,al(NaOMe) 274, 324, 390 nm. 
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