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Abstract—The new isoflavone, 8-prenylluteone, has been isolated from the stem bark of Erythrina eriotriocha and its
structure established by spectroscopic means and chemical transformations. The previously known prenylated
isoflavones 6,8-diprenylorobol, auriculasin and scandenone have been also isolated. Cudraisoflavone-A has been

shown to be identical with auriculasin.

INTRODUCTION

The genus Erythrina is widely known for its physiologi-
cally active alkaloids [17. In recent years, however, there
has been an increase in research efforts on the non-
alkaloidal secondary metabolites, especially flavanoids
and pterocarpans, of this genus [2-47]. As part of our
investigation on Cameroonian medicinal plants in gen-
eral and on the genus Erythrina in particular, we have
continued [4] our study by investigating the constituents
of E. eriotriocha. In this paper, we describe the isolation
and structural determination of a new isoflavone (8-
prenylluteone, 1) along with three previously known
isoflavones 6,8-diprenylorobol 4, scandenone 5 and auri-
culasin 6. The '*C NMR data of 4-6 are reported for the
first time. The structure of cudraisoflavone A 7 is in-
correct, and is shown to be identical to auriculasin 6.

RESULTS AND DISCUSSION

8-Prenylluteone (1), C,sH,¢O¢ (M *] 422.1787, Calcd
422.1729), was isolated from the chloroform extract of the
stem bark of Erythrina eriotriocha as described in the
Experimental. The IR spectrum of (1) exhibited absorp-
tions at 3415 (free OH), 3373 (chelated OH) and
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1640 cm ™' (conj. carbonyl). The downfield signal in
THNMR at §12.50 confirmed the presence of an intra-
molecular hydrogen bonded group at the C-5 position,
while acetylation of 1 with acetic anhydride-pyridine
yielded a tetraacetate (2), which did not respond to iron
(IM) test. Thus, 1 contains four hydroxyl groups (three
free hydroxyls and one chelated hydroxyl). The signal in
the "H NMR spectrum observed at 57.98 is assigned to
the C-2 proton of an isoflavone. This skeleton was
supported by its UV spectrum (see Experimental) and by
the following colour tests; positive to FeCly (greenish-
brown) and negative to Mg-HCL The presence of two y,y-
dimethylallyl (=prenyl) groups was shown in the
'TH NMR spectrum by four methy! signals (51.71, 1.74,
1.80 and 1.81), two 2H doublets (63.43 and 3.46; J
= 7.1 Hz), Ar-CH,~CH=C and two IH triplets at 65.18
and 5.22, J =7.1 Hz, Ar-CH,-CH=C). Furthermore, a
typical ABX system at 66.44 (dd, J = 7.2,2.2 Hz)6.52(d, J
= 2.2 Hz)and 6.98 (4, J = 7.2 Hz) showed the presence of
three aromatic protons in B ring. The lack of further
aromatic signals suggested that the H-6 and H-8 protons
are absent {S]. In the EI mass spectrum, the molecular
ion was detected at m/z 422 and other prominent frag-
ments are shown in Fig. 1. The fragment ion peaks at m/z
288 and 134 caused by usual retro-Diels-Alder cleavage
revealed information about the structure of (I). The ion
m/z 288 resulted from the A ring and showed that this
moiety possessed two prenyl groups at C-6 and C-8 in
addition to two hydroxyls at C-5 and C-7. On the other
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hand, the ion m/z 134 arose from the ring B moiety and
showed that this ring had two hydroxy groups whose
relative positions had to be determined. On biogenetic
grounds [6], it was assumed that there would be hydroxy-
lation at C-4'. Furthermore, the absence of a batho-
chromic shift in the UV spectrum of 1 induced by a
mixture of AICl;+HC] or NaQAc+H,BO; [7] (see
Experimental) is consistent with the formulation that the
two hydroxyls in the B ring are not ortho. Support of the
meta position of the two hydroxyls in ring B is given by
the '3C NMR spectrum which shows diagnostic signals
at 6157.2 and 154.9 due to meta carbons bearing hydrox-
yls (see Table 1). Confirmation of this structural assign-
ment was readily obtained by formic acid cyclization of
(1) which afforded the bis-chromane derivative (3). There-
fore, the structure of 8-prenylluteone was concluded to be
5,7,2' 4-tetrahydroxy 6,8-di (y,y-dimethylallyl) isoflavone
(1). The spectral data of 6,8-diprenylorobol 4, scandenone
5, and auriculasin 6 correspond to published data [8-10],
and support the structures as indicated. The NMR data is
shown in Table 1 for 4-6 with the 13C NMR assignments

given for the first time. However, the spectral data of 6
also closely matched that published for cudraisoflavone A
7 and its triacetate [11]. The reported mp of 6 was
176-178° [10] (EtOH) while 7 was 167-170° [11]
(CHCl,). The '"H NMR are identical to those reported for
7 although we observed a significant small meta coupling
of 1.4 Hz between 2'-H and 6'-H in the B ring of 6 (Table
1) that was not observed in 7 (probably due to lack of
resolution). This secured the B ring substitution as shown
in 6. The assignment of 8-H in 7 at 67.03 is also
inconsistent with known compounds. The chemical shift
range for 8-H is §5.9-6.3 for similar isoflavones in CDCl,,.
This information leads us to strongly suggest cudraiso-
flavone A 7 is identical to auriculasin 6.

EXPERIMENTAL

Plant. material. E. eriotriocha stem bark was collected at
Meiganga, in Adamaoua province of Cameroon, in June 1987.
Voucher material documenting the collection was identified by
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Fig. 1. Mass spectral fragmentations on 8-prenylluteone (1) showing prenyl substitution on the A ring.

the Director of the National Herbarium, Yaounde, Cameroon
and is on deposit there.

Extraction and isolation. Dried ground stem bark (10 kg) was
successively extracted in a Soxhlet with n-hexane, CHCI; and
MeOH. Concentration under red. pres. gave respectively 60 g
(0.6%) of hexane extract and 200 g (2%) of CHCIl, extract. The
MeOH extract consists mainly of tannins. Only the CHCl,
extract was examined in this investigation. Part of this extract
(100 g) was column chromatographed over silica gel (900 g)
packed in n-hexanes. Gradient elution was effected with
hexane-EtOAc, EtOAc and MeOH-EtOAc mixtures. A total of
200 fractions of ca 150 ml per fraction were collected and mixed
on the basis of TLC. The pure compounds were obtained from
the combined fractions after further purification by CC followed
by prep. TLC.

The combined fractions 50-75 eluted with hexane-EtOAc
(17:3) were concd to give a yellow sticky oil (3 g), which was
subjected to CC on silica gel and eluted with n-hexane and
increasing concentration of EtOAc in hexane, yielding three
fractions A-C.

Fraction A, eluted with a mixture of hexane—-EtOAc (10:1),
slowly cryst. from petrol-EtOAc (19:1) to give 100 mg of scan-
denone (5) as yellow needles mp 168° (lit [15] 164-168°);, UV
AMOH nm (log ¢) 226 (4.56), 287 (4.72) and 338 (4.01); IR
vEPCh cm ™! 3450, 3350, 1640, 1610, 1560 and 1620; 'H NMR
(see Table 1), '3C NMR (see Table 1); EIMS m/z 404 (M *) 389,
361, 349, 187 and 167.

Fraction B (300 mg) eluted with a mixture of hexane-EtOAc
(10:2), was subjected to prep. TLC on silica gel with
toluene-Me,CO (10:3) and yielded auriculasin (6) which was
cryst. from CH,Cl; as yellow needles (60 mg) mp 178° (lit
[10])mp 176-178%); UV A M:2H nm (log ¢) 357 (3.54), 290 (4.67),
225 (4.45); + NaOMe: 357 (3%) 290 (4.57), 225 (4.62); +AICl;:
354 (3.73), 295 (4.57), 220 (4.50); AICl, + HCI: 357 (3.50), 297
(4.48), 227 (4.42); + NaOAc: 357 (3.53), 290 (4.59); + NaOAC
+H,;BO;: 357 (3.51), 290 (4.44); IR v P cm ™! 3150, 3280,
1640; 'H and '3C NMR (see Table 1); EIMS m/z 420 (M * 43) 405
(100), 377 (15), 365 (11), 349 (3). 337 (5). 202 (14), 175 (4), 134 (12).

Fraction C (400 mg) was rechromatographed on a silica gel
flash column eluted with hexane and increasing concn of EtOAc.
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100 fractions of 25 ml were collected and combined on the basis
of TLC. Fractions 75-100, eluted with a mixture of
hexane-EtOAc (5: 2) were subjected to prep. reverse phase TLC
with MeOH-H20 (10:3) to yield 6,8-diprenylorobol (4) as
colourless crystals (30mg) from CH2CI2-hexane and 8-pre-
nylluteone (1) as an oil (35 mg).

6,8-Diprenylorobol (4). Ry: 045 (toluene-M%CO 10:3) mp
156° (lit. 155-156°) [14], UV 2 ~oH nm (log r,): 348 (3.36), 270
(4.43); +NaOMe: 352 (4.07), 283 (4.27); +A1CI3:338 (3.36), 293
(4.15), 274 (4.38); + A1CI3+ HCI: 338 (3.10), 274 (4.37); + NaOAc:
347 (3.43), 272 (4.37);+NaOAc+H3B03:343 (3.36), 290sh
(4.30), 271 (4.36); IR vc~cl3cm-1: 3480, 3250, 1640, 1622, 1215,
728; IH NMR (see Table 1), 13CNMR (see Table 1); EIMS m/z
422 (M + 69), 405 (11), 379 (47), 367 (39), 351 (23), 323 (29), 311
(53), 288 (6), 217 (15), 134 (25); IH and 13CNMR (see Table 1).

8-Prenylluteone (1). Oil, Rs 0.48 (toluene-Me2CO 10: 3); UV
2 ~:0H nm (log €) 325 (3.76), 291sh, (4.76), 270 (4.26); +NaOMe:
337 (4.21), 287 (4.32); + AICI3:357 (3.04), 303sh, (4.04), 282 (4.30);
+ AICI3+ HCI: 357 (3.04), 303sh, (4.04), 282 (4.30); + NaOAC:
336 (4.23), 285 (4.34); +NaOAc+H3B03:315 (3.77), 287sh,
(4.75), 275 (4.26); HRM'S m/z 422.1787 (calcd for CH25H2606
422.1729), EIMS m/z (rel. int.) 422 (M + 69), 405 (11), 379 (47), 367
(39), 351 (23},323 (29), 311 (53), 288 (7), 217 (16), 189 (20), 177 (1 9),
134 (25), 69 (49), 56 (50), 43 (45), 41 (100).

Cyclization of 8-prenylluteone (1). A soln of 8-prenylluteone
(5mg) in HCO2H (2ml) was refluxed for 1 hr. The soln was
poured into cold H20 and extracted with CHCI 3. The extract
was washed successively with ag. NaHCO 3and HzO, dried with
Na2S0,, and evapd to dryness. Prep TLC of residue on silicagel
(toluene-Me2CO 5:1) yielded the bis (dihydropyran) derivative
(3) (835 mg, 70%), mp 106° IR vC~3 3350, 1640, 1583, 1423,
1205, 1131; IHNMR: 61.39 (6H, s, 2 x Me chromane ring), 1.40
(6H, s, 2 x Me chromane), 1.85 (2H, t, J = 6.8 Hz, methylene
proton next to sp3-C, Ar-CH2CH2), 1.87 (2H, t, J = 6.8 Hz)
methylene proton next to sp3 Ar-CH2CH~) 264 (2H, t, J
= 6.9 Hz, methylene proton of chromane, next to aromatic ring),
281 (2H, t, 6.9 Hz, methylene proton of chromane next to
aromatic ring), 4.84 (1H, s, exchangeable to D20, 4'-OH), 6.41
(1H, dd, J = 81 and 2.0 Hz, H-5'), 6.53 (1H, d, J = 2 Hz, H-Y),
6.93 (1H, d, J=8.1 Hz, H-6'), 7.83 (1H, s, H-2), 9.84 (IH, brs,
exchangeable with DzO, 2'-OH).

Acetylation of 8-prenylluteone (1). Acetylation of 8-prenyllu-
teone (6 mg) with AczO (2ml) in pyridine (3 ml) followed by the
customary work-up afforded 8-prenylluteone tetraacetate (2) as
an oil (5 mg) which gave a negative response to the FeCl 3 test:
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vc~13 cm-~ 1765, 1640, 1610, 1420, 1360, 1180, 1120; ~HNMR
61.64 (3H, s, cis Me, prenyl), 1.71(3H, s, Me, prenyl), 1.75(3H, s,
Me, prenyl), 1.78 (3H, s, Me, prenyl), 2.20 (3H, s, Ac), 2.30 (3H, s,
Ac), 2.35 (3H, s, Ac), 2.37 (3H, s, Ac), 338 (2H, d, J = 7Hz,
methylene protons), 3.42 (2H, d, J = 7 Hz, methylene protons),
5.08 (1H, t, J = 7 Hz, vinyl proton), 5.13 (IH, t, J =7 Hz, vinyl
proton), 7.03 (1H, dd, J = 7.8 and 2 Hz, H-5'), 7.06 tIH, d, J
=2 Hz, H-3), 7.28 (IH, d, J = 7.8 Hz. H-6'), 7.85 (1H, s, H-2~.
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