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Dioflorin (1) was isolated as a minor constituent from the rootbark of Dioclea grandiflora, the
crude extract of which demonstrated analgesic activity. The structure of 1 has been determined
to be 5,7,2′-trihydroxy-8-methoxy-6-(3-methyl-2-butenyl)flavanone on the basis of spectral
analysis.

In view of the interesting biological activity demon-
strated by the crude ethanolic extract of the rootbark
of Dioclea grandifloraMart. (Leguminosae), a vine that
grows in the coastal plain of northeastern Brazil, we
began a phytochemical investigation that resulted in the
isolation of a new flavanone dioclein as the major
component, having significant analgesic activity,1 and
a flavanonol dioclenol as a minor constituent.2,3 The
earlier chromatographic fractions obtained during the
isolation of dioclein showed the presence of several other
minor constituents, and further column chromatography
on silica gel allowed us to isolate a new metabolite,
dioflorin, C21H22O6 (M+ at m/z 370), mp 219-221 °C.
Herein, we report the structure of dioflorin as a new
flavanone (1) on the basis of its spectral characteristics.

A flavanone skeleton with a OH at C-5 was indicated
in the 1H NMR spectrum of 1 by the presence of a
characteristic doublet of doublets at 5.72 ppm (1H, J )
12.6, 3.2 Hz) for H-2 along with a broad signal at 12.0
ppm (OH bonded to the carbonyl at C-4) and by a
downfield signal at 197.7 ppm for a carbonyl (C-4) in
the 13C NMR spectrum.4 The UV spectrum of 1 in CH3-
OH showed absorption maxima at 296 and 339 nm that
shifted to 339 nm in NaOMe. The major absorption
band (band II) also shifted to 339 nm in NaOAc. These
spectral properties are characteristic of a 5,7-dihydroxy-
flavanone.5
The EIMS of 1 showed a strong M+ at m/z 370 (75)

and significant peaks atm/z 352 (M - 18), 337 (M - 18
- 15), 315 (M - 55), 309 (m/z 337 - 28), 297 (M - 18 -
55 or M - 55 - 18), 285, 250, 235, 222, 207, 195, 149,

121, 120, 91, 69, and 55. The ions at m/z 352, 337, and
309 are characteristic of a flavanone. The peaks atm/z
250 and 120 resulted from a retro-Diels-Alder (RDA)
fragmentation (pathway I) of the heterocyclic ring of a
flavanone skeleton.5 The ion atm/z 120 was indicative
of the presence of a OH group on the B-ring. The ions
at m/z 315 (M - 55), 69, and 55 suggested a (CH3)2-
CdCHCH2- (prenyl) substituent.5 Two 3H singlets at
δ 1.60 and 1.58 (two CH3), a 2H doublet at 3.25 (J )
7.3 Hz, -CH2-), and a 1H triplet at 5.20 ppm (J ) 7.3
Hz, -CHd) in the 1H NMR spectrum and two CH3

quartets at 25.7 and 17.7 ppm, a quaternary carbon
resonance at 131.1 ppm, and signals for the -CH2- and
the -CHd at 22.0 and 122.7 ppm, respectively, in the
13C NMR spectrum (DEPT) confirmed the presence of
a prenyl group.6

The presence of an ArOCH3 substituent in 1 was
confirmed by the signal at 60.6 ppm in the 13C NMR
(DEPT) spectrum and by the 3H singlet at 3.80 ppm in
the 1H NMR spectrum. The positions ortho to the
ArOCH3 are both substituted7 as demonstrated by its
relatively lowfield shift (60.6).
The chemical shift of C-2 in C-2′-unsubstituted fla-

vanones usually appears at 79.0 ((1.5 ppm) in the 13C
NMR spectrum.8 In dioflorin (1), however, the C-2
signal appeared at 74.9 ppm, which is unusually upfield
and indicated the presence of a substituent at C-2′ of
the B-ring. The substituent at C-2′ is a hydroxyl group
as supported by the presence of the ion at m/z 120 in
the EIMS. The chemical shifts of the B-ring carbons
are consistent with literature values for similarly
substituted (C-2′-OH) flavanones.9 Moreover, the 1H
NMR spectrum of 1, which showed the presence of four
adjacent ArH signals, supported this assignment.
On the basis of a 5,7,2′-trihydroxyflavanone partial

structure for 1, the prenyl and a OCH3 group must be
at C-6 and C-8 on the A ring. The 13C NMR chemical
shift of C-6 at 107.5 ppm is consistent with having the
prenyl unit at C-6 on the basis of comparison with the
spectra of similar compounds.10 This dictates that the
OCH3 group must be at C-8. These specific assignments
have been confirmed by a selective INEPT experiment
based on 13C-1H long-range couplings.11 When the
H-1′′ was pulsed, NOE enhancement of the signals at
156.7 (C-7), 155.8 (C-5), and 131.1 (C-3′′) ppm was
observed. This enhancement is only possible if the
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prenyl substituent is located at C-6. Thus, dioflorin is
best represented by structure 1.

Experimental Section
General Experimental Procedures. The 1H and

13C NMR spectra were recorded on a Bruker AC 300
spectrometer operating at 300.13 MHz for 1H NMR and
75.47 MHz for 13C NMR. The pulse sequence for the
selective INEPT experiments was obtained by modifying
the Bruker standard pulse sequence according to Bax.11
The long-range coupling value (lrJ) for the selective
INEPT experiments was 6 Hz. In the selective INEPT
experiments, the decoupling power used were S1 ) 45
L (for soft pulse) and S2 ) 0 L (for decoupling with CPD).
The power OL in the Bruker AC 300 spectrometer was
approximately 1 W. The following delays were uti-
lized: D1 ) 3 s (relaxation delay for 1H, prepare
decoupler power for soft pulse); D2 ) 1/4 J LR-0.15 s
(refocusing delay); the D3 ) 1/4 J LR-0.0075 s (for
polarization transfer from a CH); D5 ) 0.0075 s (for
allowing evolution of antiphase magnetization), and D6
) 0.015 s (to refocus shifts and to set the decoupler
power).
Plant Material. The plant material for the present

work was collected and identified by Professor Maria
de Fatima Agra in January 1991 near Joao Pessoa,
Brazil. The voucher specimen was prepared and de-
posited at the LPX Herbarium at the Universidade
Federal da Paraiba, Joao Pessoa, Brazil.2,3
Extraction and Isolation. The plant material was

extracted as described previously.3 The CHCl3-soluble
portion of the crude ethanolic extract was chromatro-
graphed on silica gel (E. Merck, 230-400 mesh) and
eluted with CHCl3, and 75 mL fractions were collected.
Fractional crystallization of fractions 21-24 from ben-
zene-hexane gave a greenish-yellow powder. Recrys-
tallizations from benzene gave pure dioflorin (1) as light-
cream crystals: mp 219-221 °C (uncorrrected); [R]29.5D
-106.4° (CH3OH); UV (CH3OH) λ max (log ε) 296 (4.32)
and 339 (3.78) nm; 339 nm in NaOMe, 280 νmax and 319
nm in AlCl3 (with or without HCl), and 297 and 339
nm in NaOAc; IR (film) 3380 (br H-bonded OH), 3240
(OH), 1644 (conj. CdO), 1597 (Ar), 1444 (Ar), 1361,
1272, 1239, 1173, 1027, 745 cm-1; 1H NMR (CDCl3, 300

MHz) δ 12.00 (1H, s, OH-5), 9.00 (1H, br s, OH), 8.80
(1H, br s, OH), 7.53 (1H, m, ArH), 7.12 (1H, m, ArH),
6.87 (2H, m, ArH), 5.72 (1H, dd, J ) 12.6, 3.2 Hz, H-2),
5.20 (1H, t, J ) 6.6 Hz, CH-2′′), 3.79 (3H, s, ArOCH3),
3.25 (2H, d, J ) 6.6 Hz, CH2-1′′), 3.02-2.80 (2H, m, H-3),
1.60 (3H, s, CH3-4′′), 1.58 (3H, s, CH3-5′′); 13C NMR
(CDCl3, 74.9 MHz) δ 197.8 (s, C-4), 156.7 (s, C-7), 155.8
(s, C-5), 153.8 (s, C-2′), 153.0 (s, C-9), 131.1 (s, C-3′′),
129.2 (d, C-4′), 128.7 (s, C-8), 126.6 (d, C-6′), 126.0 (s,
C-1′), 122.7 (d, C-2′′), 120.0 (d, C-5′), 115.6 (s, C-3′), 107.5
(s, C-6), 102.6 (s, C-10), 74.9 (d, C-2), 61.0 (q, CH3O),
42.4 (t, C-3), 25.7 (q, C-4"), 22.0 (t, C-1′′), 17.6 (q, C-5′′);
EIMS m/z 370 (M+), 352, 337, 309, 297, 281, 250, 249,
235, 222, 207, 195 (55), 149, 121, 120, 91, 69, 55, 44
(100); HRFABMS m/z 371.1521 [M + H]+ (calcd for
C21H22O6, 371.1495).
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