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and 340(4 13), IR $,&cm-’ 1640 (C = 0), 1380 (gemdIMe), 
1245, 1120, 920(OCHsO) and 72O(c1sC = C), ‘H NMR 
(90MHz,CDCl,) 6742 (s, H-5), 7 20-7 35 (m, H-2, H-6’), 
687 (d, J = 9H2, H-5’), 685 (d, J = lOHz, H-a), 6 58 (s, H-3), 
6 02 (s, OCH,O), 5 73 (d, J = 10 Hz, H-8), 3 93 (s, OMe) and 
1 56 (s, gem-drMe) 

Synthess of lsopongachromene (1) and 7-benzyloxy-6-methoxy- 
3’, 4’-methylenedroxyflauone (4) 4-Benzyloxy-5-methoxy-2-(3’,4’- 
methylenedtoxybenzoyloxy)acetophenone (2) (1OOmg) [6] was 
dtssolved m dry pyrtdme (2 ml) and powdered KOH (450 mg) was 
added The mrxture was heated at 5B-60” for 90mm wtth 
occasronal shaking It was poured into tee and acrdrfied wtth HCl, 
pptated dtketone (3) was filtered, dned and crystalhzed from 
CHCl,-MeOH as yellow plates (70mg), mp 188-189 o It gave a 
greenish blue ferrrc reactton 

The above dtketone (3) (70 mg) was dtssolved m HOAc (3 ml) 
and cone HCI (0 2 ml) was added The rmxture was refluxed for 
3 hr, cooled and poured mto ace-cold H,O The pptated sohd (4) 
was filtered and crystalhzed from MeOH as silky needles (55 mg), 
mp 199-200” (In [6] mp 195”), ‘HNMR (9OMHz, CDCI,) 
67 48 (s, H-5), 7 17-7 45 (m, H-2, H-6’ and OCHZCgHS), 6 91 (s, 
H-8), 6 83 (d, J = 9Hz, H-S), 6 53 (s, H-3), 5 98 (s, OCH,O), 
5 20 (s, 0CH2CsH,) and 3 95 (s, OMe) 

Iyopongachromene (1) A soln of 4 (55mg) m EtOAc (20ml) 
was sttrred for 3 hr m the presence of 10% PdC m a H2 
atmosphere at ca 1 atm pres The crude product obtamed after 
removal of EtOAc was chromatographed over St gel The 

CHCls-MeOH ehrate on concn afforded a sohd (5) whtch 
crystallized from EtOH as pale-yellow needles (25mg), mp 
278-280 ’ 

5 (25 mg) was drssolved m droxane (5 ml) and refluxed wtth 2- 
chloro-2-methylbut-3-yne (0 2 ml), K,COs (50 mg) and 
KI (SOmg) for 16 hr The reactron mixture was dtluted wtth HZO, 
extracted wrth EtOAc and dried After evaporatron of the solvent, 
the residue on purtficatron wrth prep TLC gave a sohd, whtch 
crystallized from CHCl,-MesCOas light yellow crystals (15 mg), 
rdenttcal wtth 1 m all respects 
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Abstract-C-Glycosylxanthones have been detected m several species of Davalltq. Humata and Nephrolepts, whde 
other species lack these compounds This increases the number of fern taxa known to contam C-glycosylxanthones 
from 20 to 33 and the number of xanthone-contammg genera from 9 to 11 The taxonomlc value of these compounds IS 
stdl uncertain 

C-Glycosylxanthones have previously been reported 
from the followmg fern genera Asplenrum (one species 
and Its hybnds), Athyrtum (1), Cardtomanes (1), Ctenrtts 
(1). Davallta (l), Elaphoglossum (5), Hymenophyifum (S), 
Marstlta (3) and Trtchomanes (2) [ 1,2] This paper reports 
the occurrence of C-glycosylxanthones m several ad- 
dltlonal Davallta species as well as m several species of the 

closely related genera Humara and Nephrolepts, all mem- 
bers of the Davalhaceae sensu Crabbe et al [3] 

The results of the present survey of 27 fern species for 
C-glycosylxanthones are presented m Table 1 
Manglferm and lsomanglferm were found m five of nme 
species of Davallta, one of three species of Humata and 
five of eleven species of Nephrofepts Manglferm alone 
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Table 1 Members of the Davalhaceae exammed for C-glycosylxanthones 

Taxon NYBG numbers Manglferm Isomangferm 

Ararosfegia sp 
Davalha bullata Walhch ex Hooker 
D canarrensts (L ) Smith 
D epzphytta (Forster) Sprengel 
D. marlesu Moore ex Baker 
D plumosa Baker 
D pyxuzizta Cavamlles 
D sohda (Forster) Swartz 

D tasmanu Field 
D trrchomanoldes Blume 

Davallodes hlrsutum (Smith) Copeland 
Humata heterophylla (Smith) Desvaux 
H tyermanu Moore 
H vestlta (Bl ) Moore 
Nephroleprs acummata (Houtt ) Kuhn 
N btserrata (SW ) Schott 
N cordfloha (L ) Presl 

N dryer1 hort 
N exaltata (L ) Schott 
N occldentahs Kze 
N pectrnata (Wllld ) Schott 
N pendula Smith 
N rwularrs (Vahl) Mett ex Kmg 
N rufescens Wawra 
N waunea hort 
Oleandra bradel Christ 
Scyphularra pentaphylla Fee 

919179 
472177 
633176, 145179 
289/77 
286177 
119181 

3329178, 1375176 
244166, 273177 
15 l/79, 328179 

7 

578142, 1127176 
138179 
306177 

1310176 
181169, 3294178 

1290178 
1173176 
1162176 
876177, 3977177 
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308176 
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+ , Present, -, not detected, 7, number not known Nephrolepsls dryen may be a synonym for 
N exaltata but the absence of lsomangferm m N dryers IS the reason for its retention as a separate 
taxon m the table 

was detected m another two species of Nephrolepu 
Neither mangtferm nor tsomangtferm were detected m the 
related taxa Aratostegta sp , Davallodes hrrsutum, 
Oleandra bradet or Scyphularra pentaphylla 

Hoshtzakl [4, 51 has recently reviewed qome of the 
cultivated genera of the Davalhaceae and the occurrence 
of xanthones may be relevant to some of her views on the 
taxonomy of the genus Davalha Thus, she suggests that 
Davallla bullata has such strong affinities with D marlesu 
that It should be reduced to a subspecies of D marzesu 
However, m the present study xanthones were found m 
D marzew but appear to be absent from D bullata 
Hoshlzakl further describes the connection between 
D feJeen.w and D solrda as so very close that some 
botanists question the separation of the two species This 
view 1s supported by the presence of xanthones m both 
species 

In Nephroleprs occtdentahs both manglferm and ISO- 
manglferm were found, although it has previously been 
reported as not contanung C-glycosylxanthones [l] This 
may be a further example of mfraspeclfic varlatlon m 
xanthone occurrence, as previously reported m Ctenztls 
decomposzta [6] and several Asplenrum hybrids [7] 
Another species of Nephroleprs, N acummata, contamed 
two other compounds on the two-dlmenslonal chromat- 
ogram which had the characterlstlc colour reactions of C- 
glycosylxanthones Their crude RI values m 15 % acetlc 

acid suggested that they may have been manglferm or 
isomangtferm 0-glycosldes These compounds ~111 be 
further investigated when larger amounts of matenal are 
avadable None of the other taxa gave any mdtcatlon of 
contauung xanthones other than manglferm or 
isomangiferm 

This report increases the number of fern species known 
to contain C-glycosylxanthones from 20 to 33, and the 
number of xanthone-contammg genera from 2 to 11 As 
suggested by Wallace et al [ 11, C-glycosylxanthones may 
be useful characters at the subfamdy or subgenus level of 
fern classdicatlon A survey of further fern genera may be 
of interest to ptendologats, but at the present moment tt 
appears unlikely that C-glycosylxanthones will be of great 
value m determining the phylogeny of the ferns as a 
whole 

EXPERIMENTAL 

Fresh frond material was obtained from the hvmg collections 
mamtamed at the New York Botanical Garden Voucher 
specamens are m the New York Botamcal Garden Herbarmm A 
small amount (0 5-l 0 9) was extracted m 80 % MeOH by the use 
of a Polytron homogemzer [8] After 1 hr the solns were spotted 
onto Whatman No 1 paper for 1 D-PC m Hz0 and 15 y0 HOAc 
After drymg, the C-glycosylxanthones were detected In UV light 
(360 nm) as orange spots, becoming fluorescent yellow on fummg 
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with NH,, at R/values of 4-20 (&O) and 16-50 (HOAc) The 
species with C-glycosylxanthones were subJected to ZD-PC in 
TBA and 15 “/, HOAc [9] The compounds were eluted m 80 “/, 
MeOH for Rj comparison m TBA, BAW, 15 “/, HOAc and H,O 
with authenttc manglferm and lsomanglfermfrom Asplemum 
monrunum [ 10) 
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Abstract-Aplgenm, three known aplgenm C-glycosldes, vltexm, schaftoslde and lsoschaftoslde together with apigenm 
4’-0-glucostde have been 1dentdIed m leaves of Phoradendron tomentosum growing on different hosts 

Mlstletoes are semi-parasitic plants which m modern 
botanical taxonomy are classdied mto two families, the 
Loranthaceae and Vlscaceae [l] In an earlier paper 
Becker and Exner [2] reported the lsolatlon of eight 
Aavonolds from V~scum album all of which were meth- 
ylated quercetm derwatrves The present paper describes 
the characterlzatlon of aplgenm C-glycosldes from plants 
of P tomentosum (DC ) Gray, growing on three different 
host trees Ulmus crasslfolta Nutt , Prosopts glandulosa 
Torr and Celtls laeulgata Wllld 

Ethyl acetate and water extracts of an-dned leaf 
material of P tomentosum resulted m the lsolatlon of the 
prevrously known flavonolds vltexm [3,4], schaftoslde (6- 
C-glucosyl-8-C-arabmosylaptgenm) and lsoschaftoslde 
(6-C-arabmosyl-8-C-glucosylaplgenm) [S] together with 
lesser amounts of aplgenm 4’-0-glucoslde and aplgenm 
Colour reactions m UV light before and after fuming with 
ammonia (ohve) and spraying with Naturstoff reagent 

* Present address Department of Botany, Umverslty of 
Nairobi, P 0 Box 30197, Nalrobl, Kenya 

(NA) (green) [6] are m accordance with those of aplgenm 
derivatives Isomerlzatlon wrth 0 1 N trlfluoracetic acid 
Indicated the presence of C-glycosldes Cochromato- 
graphy with authentic samples and UV, ‘H- and 13C 
NMR data were m agreement with reported values [3, 
7-91 

The present mvestlgatlon has revealed that aplgenm 
mono- and d1-Cglycosldes are the predominant com- 
pounds m P tomentosum, the dlstrlbutlonal pattern being 
umform u-respective of the host plant It IS mterestmg to 
note that the methylated quercetm derivatives of Vlscum 
album [2] also show a qmte uniform pattern However 
further mvestlgatlons on the flavonolds of other mistletoe 
species are needed before any conclusions on then value m 
systematic dlfferentlatlon can be drawn 

EXPERIMENTAL 

P tomentosum leaves were collected by J Exner near Austm, 
Texas, U S A Voucher specimens are deposited m the Herbarmm 
of the Botany Dept , Umverslty of Texas at Austm 

Extroctlon and uolatton Air dried leaves (200g) were ground 
and extracted with 80% MeOH (1 I x 3), filtered and evaporated 


