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Synthesis of Ptaeroxylin (Desoxykarenin): An Unusual Chromone from the
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Abstract: The first synthesis of the oxepinochromone ptaeroxylin
(also known as desoxykarenin) isolated from the sneezewood tree is
described, in which the key steps are a Claisen rearrangement and a
ring-closing metathesis to form the seven-membered oxygen het-
erocyclic ring.
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African trees of the Praeroxylon genus produce timber
that is valued for its extreme durability, although once
sawn, the dust apparently causes violent sneezing — hence
the tree is more commonly known as sneezewood. The
constituents of Ptaeroxylon obliguum were investigated
independently by two research groups in the 1960s, and
resulted in the isolation of a number of novel chromones
upon extraction of the heartwood.'”* The first of these,
ptaeroxylin, was originally assigned the oxepino-
chromone structure 1,! but upon reisolation by the second
research group was reassigned the linear oxepino[3,2-
glchromone structure 2 and given the name desoxykare-
nin.? Karenin (3) was isolated from the same source,? and
the isomeric ptaeroxylinol 4 was subsequently isolated
from the tree (Figure 1).> We now report the first synthe-
sis of a member of this group of natural products.

Our plan was to form the seven-membered oxygen hetero-
cycle by a ring-closing metathesis (RCM) reaction, and
therefore the problem reduced to a relatively simple
chromone derivative. The key starting material, 5,7-dihy-
droxy-2-methylchromen-4-one (5), is a natural product it-
self known as noreugenin,* and was readily prepared in
modest yield using the Kostanecki—Robinson synthesis
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2 R' = R? = Me; ptaeroxylin
(desoxykarenin)

3 R' = CH,OH, R? = Me; karenin

4 R' = Me, R2 = CH,OH; ptaeroxylinol

Figure 1
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from 2,4,6-trihydroxyacetophenone.’ Selective protection
of the nonhydrogen-bonded phenol as its methoxymethyl
(MOM) ether 6 was followed by formation of the allyl
aryl ether 7. At this stage it proved more effective to
deprotect the MOM-ether under acidic conditions before
conducting a Claisen rearrangement to transfer the allyl
group to C-6. The rearrangement was conveniently car-
ried out by heating ether 8 in N,N-dimethylaniline and
acetic anhydride in a microwave reactor, and gave a mix-
ture of the acetates 9 and 10, which, although they could
be separated and characterised, were more conveniently
hydrolyzed together to give the chromone 11.° A further
selective alkylation of the C-7 hydroxy group gave the
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methallyl ether 12, the substrate for the RCM reaction.
The RCM reaction has rapidly gained acceptance as a key
tactic in the construction of a wide range of carbo- and
heterocyclic ring systems, and has found use in the syn-
thesis of fused medium ring ethers.” In the present case,
treatment of the precursor 12 with bis(tricyclohexylphos-
phine)benzylidene ruthenium(IV) dichloride (Grubbs
first-generation catalyst) resulted in formation of the de-
sired seven-membered ring 2 (Scheme 1).% Although one
has to exercise caution in comparing spectroscopic data
from over 40 years ago, the melting point, 'H NMR, IR,
and UV data quoted for the natural product!? very closely
match those of our synthetic sample, leading us to con-
clude that they are the same compound (Table 1).° Hence
we have completed a short synthesis of one of the sneeze-
wood oxepinochromones, ptaeroxylin (2), thereby con-
firming its structure.
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A solution of 6-allyl-5-hydroxy-2-methyl-7-[(2-methyl-
prop-2-en-1-yl)oxy]-4H-chromen-4-one (12, 0.035 g, 0.135
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portion (0.021 g, 20 mol%) of
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Natural product Natural product Synthetic
(ref. 1 (ref. ?) sample
Mp 135-138 °C 133-135°C 126-128 °C
'HNMR CDCl, CDCl, CDCl,
OH 13.02 (1 H, s)
H-11 6.51 (1H,s) 6.56 (1 H,s)
H-3 6.01 (1 H,s) 6.06 (1 H, s)
H-7 5.6(1H,¢t) 5.67 (1 H,t, 5.73-5.70 (1 H,
J=6Hz) brt,J=4.4Hz)
H-9 44 (2H,s) 453 (2H,s) 453 (2H,s)
H-6 34 (2 H, m) 348 (2H,d, 3.60 (2H,d,
J=6Hz) J=44Hz)
2-Me 234 (3 H,s) 2373 H,s)
8-Me 1.54(3H,s) 1.60 3 H, s) 1.62(3H,s)
IR Nujol (cm™) CHCl; (cm™) CHCI; (cm™)
ca. 2970 3011
1650 1656 1655
1610 1627 1626
1590 1595 1592
Uuv EtOH (nm) EtOH (nm) MeCN (nm)

206 (log € 4.20) 209 (log € 4.23)

230 (log € 4.17) 232 (loge4.27) 232 (loge4.2)

241 (log € 4.22)
255 (log € 4.15) 255 (log € 4.24) 254 (log € 4.1)
284 (log € 3.68)
320 (log € 2.60)

321 (log € 3.59) 322 (log € 3.5)
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