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Abstract-The novel metabolites (2’S,3’R)-3,1O-dihydroxy-PO-(6’-hydroxy-2’-hydroxymethyldihydrofuran-3-y1)- 
dibenz-[b,d]-pyran-6-one and its 5’,6’-dihydroxy analogue are accompanied in the heartwood of Umtiza 
listerana by several known flavonoids and the parent 3,9,10-trihydroxydibenz-[b,d]-pyrand-one. The latter, used for 
structural elucidation of the complex dibenzo-a-pyrones, was synthesized via a Hurtley condensation. 

INTRODUCTION 

Umtiza listerana, the only species in this genus, occurs as a 
small, spiny, evergreen tree in isolated parts of the Eastern 
Cape. Notwithstanding profuse seeding, it exhibits an 
extraordinary localized distribution, essentially restricted 
to the forested ravines near East London [ 11. The trunks, 
covered by a dark, fissured bark, are characteristically 
buttressed and contain a dark rusty brown heartwood 
which on aging develops a distinct purple hue, indicative 
of the presence of peltogynoids [2] and related chromo- 
genic flavonoids [3]. 

The metabolic pool present in the heartwood of U. 
listernna is shown to contain three dibenzo-a-pyrones, a 
limited group of natural compounds generally associated 
with cytotoxicity [4, 51. Two of these, 3,10_dihydroxy- 
9-0-(6’-hydroxy-2’-hydroxymethyldihydrobenzofuran- 
3-yl)-dibenz-[b, d]-pyran-6-one (1) and its 5’,6’-dihyd- 
roxy analogue (2), represent hitherto unknown complex 
structures of hetero-dimeric nature. They are accom- 
panied by fasciculiferol [6] (3,9,10-trihydroxydibenz- 
[b,d]-pyran-6-one) (7) and known flavonoids based 
mainly on the 7,3’,4’-trihydroxy substitution pattern or its 
equivalent: (+)-mollisacacidin and its 3,4-cis isomer, (-)- 
liquiritigenin, ( -)-butin, (+)-fustin, fisetin, 7,3’,4’-trihyd- 
roxyflavone, (+)-peltogynol and (+)-2,6,3’,4’- 
tetrahydroxy-2-benzylbenzofuran-3(2H)-one. 

RESULTS AND DISCUSSION 

3,10-Dihydroxy-9-0-(6’-hydroxy-2’-hydroxymethyldi- 
hydrobenzofuran-3-yl)-dibenz-[b, d]-pyran-6-one (1) and 
the 5’,6’-dihydroxy analogue (2) occurred at exceptionally 
low concentrations (ca 0.0002 and 0.0003 % of the pheno- 
lit content, respectively) and were isolated as the methyl 
ethers (3, 4), following fractionation of the heartwood 
extract by preparative paper chromatography (R, 0.31 in 
acetic acid-water) and methylation. These were accom- 
panied on paper (R, 0.11 in acetic acid-water) by the 
dibenzpyranone analogue fasciculiferol (7), recently iso- 

lated by us from Acacia fusciculifera [6], the structure 
being confirmed by the present synthesis of its trimethyl 
ether (8) via final Hurtley condensation [7,8] (cf. Scheme 
1: 9 + 10 + 11 -+ 12 + 13 -+ 8). 

OR 

1 R=R’=R*=H 

2 R=R*=H, R’=OH 

3 R= Me, R’=R*=H 

4 R= Me, R'=OMe, R*=H 

5 R= Me, R'=H, K'=Ac 

6 R=Me, R'=OMe, R*=Ac 

OR 

RO 

7 R=H 

8 R=Me 
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+ 20272, [f&, 0. 

2,6,3’,4’-Trtrawteth~x~-2-b~n~~lben~~-[b]-~uran-3(2H)-on~. 

The methylated fraction A’ (2.0 g) consisted of 3 major com- 

ponents which waere separated by prep. TLC (C,H,- Me,CO, 

4: I) to yield 

( 

(+ [( i)- 

7,3’,4’-rri-O-mr~rh)‘/mol/~.snt~u~idin]. ( +)-7,3’,4’-Tri-0-methylmol- 

lisacacidm waas obtained from fraction A’ 

( 

(1.20 g; X8 ‘I,), 

mp 138 139. Lit [26] 138X139. 

?-Bromo-4-hrtiro.u~-3-mrrhoxqben~uIdrl~~dr (11). To a cooled 

(cu 4 ) so111 of compound 10 (1.11 g) in 4O”,, HBr (3 ml) was 

gradually added a soln of NaNO, (0.50 g) in H,O (20 ml), 

keeping the temp. below 5 On completion of the diazotization 

the mixture was treated wtth Cu powder (27 mg) and 

refluxed for I hr [27]. The reaction mixture was cooled, extracted 
with Et;0 (3 x 2Oml) and the solvent evapd. 2-Bromo-4- 

hydroxy-3-mcthoxybenzaldehyde (1 I), thus obtained, crystal- 
lized from EtOH as colourless needles (0.92 g; 60”,,), mp 

154-155 Lit. [2X] 154 155.. 

2-Brumo-3.4-dirnethox?bmzuldrh~:dr. Compound II (0.85 g) in 

dry Me&O (80 ml) was stirred with KZCO, (15 g) under reflux 

and treated with Me,SO, LO.5 ml in dry Me,CO (10 ml)] over a 
period of 2 hr. The methylation was subsequently allowed to 

proceed under reflux (60 -70 ) for cu 16 hr. after which the 

mixture was filtered, the solvent evapd and excess Me,SO, 

destroyed with 1 N NH,OH (SOml). The product which pre- 
cipitated was filtered, purified by prep. TLC (C,H,-Me,CO, 4: 1, 

R, 0.71) and crystallized from 50”,, aq. EtOH as colourless 

needles (0.22 g; 23 “/,), mp X4.5’. Lit. [29] 80’. 

2-Promo-3,4_dimethoxybenzoic acid (12). Ag,O was freshly 

prepared by reacting a soln ofAgN0, (0.16 g) in H,O (7 ml) with 

aq. NaOH [0.04 g in Hz0 (7 ml)]. Precipitated Ag,O was 

filtered, washed free of nitrates with H,O and mixed with aq. 

NaOH [200 mg in H,O (10 ml)]. The reaction mixture was 

heated (55 ), 2-bromo-3.4-dimethoxybenzaldehyde (0.22 g) 
added and the reaction allowed to proceed for 30 min with 
agitation. Following tiltration the precipitated Ag was washed 

with H,O (50 ml) and the combined tiltrates were acidified with 

aq. HCl(1: 1) [30]. Successive extraction with EtOAc (3 x 20 ml) 

and Et,0 (3 x 20 ml) followed by evapn of the solvents gave 

compound 12 which crystallized from EtOH as colourless 

needles (29 mg; 12” ,,). mp 200 Ltt. [29] 206 208,. 

3,9,10-Trimethoxybenz-[b, d]-pyran-6-onr (8). 2-Bromo-3,4- 

dimethoxybenzoic acid (12) (27 mg), 4-methoxyphenol (13) 

(25 mg), NaOH (0.2 g) and H,O (i ml) were heated to boiling. 

C&O, (0.5 mg) was added and the mixture refluxed for 3 hr. This 
was continued for a further 30 min following the addition of 2 M 

HCI (2.5 ml), after which the cooled mixture was extracted with 

Et,0 (3 x IOml) [7, 8, 311. Ebapn of the combined extracts 

yielded a mixture of compounds from which 3.9,10- 

trimethoxydibenz-[b, d]-pyran-6-one was Isolated by prep. TLC 

(C,H,-EtOAc. 3:2. R, 0.54). The product 8 crystallized from 
EtOH as colourless needles (3 my: 8”,,), mp 193. 194’. Lit. [6] 

193 194’; MS [M] * m,” 2X6 and rH NMR identical to the 

natural compound and to that in lit [6]. 
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