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Umanovaisoflavonadenominadaharpalicinaequercetinaforamisol adasdasfol hase 3-hidroxi-
4-isopentenil-8,9-metilenodioxipterocarpano e acido betulinico das raizes de Harpalyce
brasiliana. As estruturas foram elucidadas usando métodos espectrométricos, inclusive RMN

bidimensiona (2D) da novaisoflavona.

A new isoflavone named harpalycine and quercetin were isolated from the leaves and 3-hy-
droxy-4-isopentenyl-8,9-methyle-nedioxypterocarpan and betulinic acid from the roots of Harpa-
lyce brasiliana. The structures were elucidated using spectroscopic methods, including 2D NMR

techniques of the new isoflavone.
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I ntroduction

Harpalyce brasiliana Benth. (Leguminosae-Papil-
ionoideae) is a Northeastern Brazilian shrub, called “raiz-
de-cobra’ (snake root) and used by people for treating
snakebites'. Two prenylated pterocarpans, cabenegrinsA-
(1) and A-ll (2)?, potent antidotes against snake venom,
were isolated and identified from a localy well known
anti-snake bite medicine named “Especifico Pessoa’,
manufactured and sold in the north and northeast of Brazil
and availableto plantation workers as an oral antidote. The
plant, commonly called“ cabecade negro”, which furnishes
the extract used in the preparation of this remedy has not
been identified so far, being kept secret by the manufactur-
ers. There are about ten plants with the name “cabeca de
negro” in South America. Two plantsreputed as anti-snake
bite medicines occur in the Ibiapaba region in Northeast
Brazil: Bredemeyera floribunda Willd (Polygalaceae),
called “pacari”, and Harpalyce brasiliana (Leguminosae-
Papilionoideas). The first contains as its active principle
one saponin, bredemeyeroside®.

Inthispaper wereport theisolation and characterization
of the new isoflavone harpaycin (3) and the known fla
vonol quercetin (4), prenylated pterocarpan (5) and triter-
pene betulinic acid (6) from leaves and roots of aspecimen

*Thiswork is part of the M.Sc. Thesis of Graga Luciada Silva,
presented at the Departamento de Quimica Organica, Universidade
Federa do Ceard, Fortaleza, Ceard, Brazil, 1995.

of Harpalycebrasiliana. There arethree previouschemical
reports about this plant*®.

Results and Discussion

Chromatographi ¢ separation of the ethanol extract from
the leaves of Harpalyce brasiliana led to the isolation of
the new isoflavone harpaycin (3), as well as the known
flavonol quercetin (4). From the roots, 3-hydroxy-4-
i sopentenyl-8,9-methylenedioxypterocarpan (5) and pen-
tacyclic triterpenoid betulinic acid (6) were isolated.

The known natural products quercetin (4, 5,7,3 4 -
tetrahydroxyflavonol) and betulinic acid [6, 3B-hydroxy-
20(29)-lupen-28-oic acid] were identified mainly by their
H and *3C-NMR spectra and comparison with literature
data’®. 3-Hydroxy-4-isopentenyl-8,9-methylenedioxyp-
terocarpan (5) has been recently reported®®.

Comparative analysis of the hydrogen broad band de-
coupled (HBBD) and distortionlessenhancement by polari-
zation transfer (DEPT) *C-NMR spectra’ of 3, in
combination with the 'TH-NMR (one- and two-dimensional
HxH-COSY), IR [v 3420 (OH), 1660 (conjugated car-
bonyl), 1620 (conjugated double bond), 1590 and 1500
cm'? (aromatic ring)] and mass{m/z 382 ([M]*, 70 %), 364
(IM - H20], 12 %), 349 ([M - H20 - Me]*, 39 %), 311 (3,
[M - C4H7O]", 100 %), 310 (3d, [M - C4HgO]", 45 %) and
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1 CHs(CH,OH)C=CH-CHj (trans) H

2 H
5  MeC=CHCH, H

CHg(CH,0H)C-CHy-CH,

3c Mz 311 (100 %)

3e Mz 146 (18 %)

146 (3e, 18 %)} spectraallowed the deduction of amolecu-
lar formula Cy1H1807, containing eleven quaternary car-
bons{ ten sp* one carbony! (8¢ 180.08, C-4), five bound to
oxygen atoms [d¢ 159.27 (C-7), 159.09 (C-5), 155.19 (C-
9), 147.70 (C-3' and C-4')], four non-oxygenated [dc
121.71 (C-1') 124.47 (C-3), 104.22 (C-6 and C-10)] and
onesp® oxygenated [5¢ 79.03 (C-2"'], six methine [five sp*:
0c 154.70 (CH-2), 122.57 (CH-6'), 109.42 (CH-2'), 108.19
(CH-5') and 94.22 (CH-8); one sp® bound to oxygen: d¢c
66.80 (CH-3"")], two methylene[dc 101.16 (3',4'-OCH,0)
and 25.02 (CH2-4"")] and two methyl groups [&c 25.25

(CH3-6") and 21.07 (CH3-5")]: (C)10 (0)4(C=0)
(CH)6(OCH20)(CH2)(CH3)2 = C21H1607. Thetwo remain-
ing hydrogens (Cz1H1807, 2382 [M]*, 70 %) were attrib-
uted to two hydroxy groups: (C)10(O)2(C=0)(CH)e
(OCH20)(CH2)(CH3)(OH)2=C21H1807. The presence of
the two hydroxy groups was confirmed by the singlet
signalsat 61 2.04 (AcO-3"") and 2.43 (AcO-5) observed in
the *H-NMR spectrum and 8¢ 170.36 and 20.97 (AcO-3"")
and 169.12 and 21.08 (AcO-5), in the 3 C-NMR spectrum
of the diacetyl derivative 3b (Table 1). One chelatogenic
hydroxyl function was revealed by signals at oy 13.20 and



440 New |soflavone from Harpalyce brasiliana J. Braz. Chem. Soc.

13.13 (HO-5) in the *H-NMR spectraof 3 and monoacety!
derivative 3a, respectively. These dataand the signalsat dn
8.12 (H-2) and d¢ 154.70 (CH-2) were used to classify this
natural product as an isoflavone containing one methyle-

nedioxy and one monohydroxylated isoprenoid moiety
(M&C-CHOH-CH»-) involved in a 3,4-dihydro-3-hy-
droxy-2,2-dimethylpyran ring, along with the chelatogenic
hydroxyl group at C-5 (81 13.20).

Table 1. 'H [400 (3) and 270 (3a.and 3b) MHz] and *3C [50 (3) and 67.5 (3a and 3b)] NMR spectral datafor 3, 3a and 3b in pyridine-ds (3, 'H-NMR),
DMSO-ds (3, **C-NMR) and CDCl3 (3a and 3b). Chemical shiftsin & (51 and 8¢, ppm) and coupling constants (J, in parentheses) in Hz.*

3 3 3b
oc OH dc OH 3¢ OH
C
3 121.71 - 123.30 - 125.52 -
4 180.08 - 180.69 - 174.64 -
5 159.09 - 160.11 - 148.58 -
6 104.22 - 102.72 - 111.48 -
7 159.27 - 159.02 - 157.37 -
9 155.18 - 156.02 - 156.88 -
10 104.22 - 105.39 - 111.26 -
r 124.47 - 12450 - 125.40 -
3 147.10 - 147.80 - 147.65 -
4 147.10 - 147.80 - 147.65 -
2" 79.03 - 76.86 - 76.90 -
AcO-3” - - 170.09 - 170.36 -
AcO-5 - - - - 169.12 -
CH
154.70 8.12(9) 152.73 7.82(9) 151.27 7.74(9)
94.22 6.52(9) 94.80 6.39 (9 102.63 6.80(9)
100.42 7.37(d, 1.6) 100.61 7.01 (d, 1.5) 100.97 6.96 (d, 1.4)
5 108.19 6.98 (d, 8.0) 108.43 6.86(d, 8.0) 108.36 6.84 (d, 8.0)
6 12257 7.14(dd, 8.0, 1.6) 122.37 6.93(dd, 8.0, 1.5) 122,55 6.95 (dd, 8.0, 1.4)
3" 66.80 3.69 (dd, 6.8,5.6) 69.76 5.12(dd, 5.1,4.7) 69.33 5.00 (t, 4.7)
CH2
4 25.02 (dd, 16.0, 5.6) 22.66 3.01 22,97 2.93-2.73 (m)
3.06 (dd, 17.7, 5.1)
(dd, 16.0, 6.8) 2.80(dd, 17.7, 4.7)
OCH20 101.16 5.98 (9) 101.18 5.99 (9) 101.12 5.95 (9)
CHs
5 21.07 1.56 () 22.90 1.37(9 23.30 1.37(9
6" 25.25 152 (s 24.71 1.35(9 24.70 1.33(9
AcO-3” - - 20.86 2.07(9 20.97 2.06 (9
AcO-5 - - - - 21.08 243 (9
HO-5 - 13.20 () - 13.13(3) - -

*Multiplicity of carbon signals deduced by comparative analysis of HBBD- and DEPT-C-NMR. Chemica shifts and coupling constants (J, in
parentheses) of hydrogens obtained from 1D 1H-NMR. 22D 'Hx'H-COSY and *Cx*H-COSY-"JcH (n = 1; n = 2 and 3, Table 2) spectrawere a'so used

in these assignments.
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The location of hydroxy group at carbon atom CH-3"’
of the 3,4-dihydro-3-hydroxy-2,2-dimethylpyran moiety
was deduced by signals at 64 3.69 (dd, J= 6.8 and 5.6 Hz)
and 5.12 (dd, J= 5.1 and 4.7 Hz), observed in the tH-NMR
spectra of 3 and 3a, respectively (Table 1), whose attribu-
tion was confirmed by along range heteronuclear correla
tion (spin-spin interaction) of the signal at dc 69.76
(CH-3") and signals at 84 1.37 (3H-5"", 3Jc) and & 1.32
(3H-6"", 3Jcn), observed in the 2D ¥Cx*H-COSY "Jen (n
=2 and 3, COLOC)™° spectrum of the monoacetyl deriva-
tive 3a (Table 2). This spectrum also showed correl ation of
the signals corresponding to the hydrogen of the hydroxy
group a C-5 (dn 13.13) and quaternary carbon atoms C-5
(3¢ 160.11, 2Jcn), C-6 (¢ 102.72, 3Jcn) and C-10 (3¢
105.39, 3Jcn), as summarized in Table 2. Additional long
range heteronuclear correlations observed in the 2D
1B3CxH-COSY -"Jen (n = 2 and 3, COLOC) spectrum of 3a
are summarized in Table 2, along with the heteronuclear
direct one bond coupling revealed by the 2D **Cx!H-
COSY -1Jcn spectrum of 3a (Table 1). Thus, the complete
assignment of the chemical shifts of hydrogen and carbon
atoms of 3a in the *H and 3 C-NMR spectra was accom-
plished by 2D Hx*H-COSY and *Cx*H-COSY "Jcn (n =
2 and 3, COLOC), which confirmed the proposed structure
3 (Table 1 and 2). These assignments were facilitated by
application of the usual shift parameters and the observed
multiplicities of signals’.

Thus, the structure of the new isoflavone, named harpa-
lycine, isolated from Harpalyce brasiliana was established
as 3*,4-dihydro-3,5-dihydroxy-7-(3,4-methylenedi-
oxyphenyl)-2,2-dimethyl-2H,6H-benzo[1,2-b:5,4-b’]
dipyran-6-one (3, 3''*,5-dihydroxy-2'",2"’ -dimethyl-
3',4’-methylenedioxy-6,7:6"",5"" -pyranoisoflavone).
Relatively few dihydrohydroxypyranoisoflavones have
been described as natural products'*2,

Experimental

General experimental procedures

Mps are uncorr. IR spectra were recorded on a Perkin
Elmer 1320 or Nicolet 5ZDXFT-IR, in KBr. H [400 (3)
and 270 (3aand 3b) MHz] and 3C[50 (3) and 67.5 (3aand
3b) MHz] NMR spectrawererecorded on aBruker AC-200
(*H: 200 MHz; 3C: 50 MHz) and WP-270 (*H: 270 MHz;
13C: 67.5MHz) or Varian UN-400 (*H: 400 MHz; *C: 100
MHz) spectrometers, in pyridine-ds (3, *H-NMR), DM SO-
ds (3, *C-NMR) or CDCl3 (3a and 3b). EIMS (70 eV)
spectrawere obtained on a HP-5971 GC/M S instrument.

Plant material

Harpalyce brasiliana Benth. leaves and roots were
collected in Guaraciaba do Norte, Ibiapaba mountains,
Ceara State, Brazil and identified by Professor Afranio
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Table 2. Long range heteronuclear correlations observed in the Bexy-
COSY-"JcH (n = 2 and 3, COLOC) NMR spectrum of the monoacety!
derivative 3a, in CDCl3*.

BexH cosy-" Jen

dc 23ch 33cH

C

3 123.30 H-2 (0H 7.82) H-2' (dn 7.01)

4 180.69 H-2 (dH 7.82)

5 16011 HO-5 (31 13.13)

6 102.72 HO-5 (dn 13.13),
H-8 (6H 6.39)

7 159.02 H-8 (6H 6.39)

9 156.02  H-8 (34 6.39) H-2 (31 7.82)

10 105.39 HO-5 (dn 13.13),
H-8 (81 6.39)

1 124.50 H-5' (3 6.86)

3 147.80 H-2' (dH 6.96) OCH20 (6H 5.99),
H-5' (dH 6.86)

4 147.80 H-5 (dH 6.86) OCH20 (6H 5.99),
H-6' (8 6.93)

2" 7686  3H-5" (5u 1.37),

3H-6" (51 1.35)
CH
3" 69.76 3H-5" (8n 1.37),

3H-6"" (1 1.35)

*Multiplicity of carbon signals deduced by comparative analysis of
HBBD- and DEPT-Y*C-NMR. Homonuclear 2D *HxH-COSY and het-
eronudlear 3cx'H-COSY -Lich (Table 1) NMR spectrawere al so used for
these assignments. Chemical shiftsand coupling constants (J) of hydrogen
atoms obtained from 1D H-NMR spectrum.

Gomes Fernandes (Universidade Federal do Ceard, For-
taleza). A voucher specimen (n2 14841) is deposited at the
Herbério Prisco Bezerra of the Departamento de Biologia
of the Universidade Federal do Ceara

Extraction and isolation of constituents from |eaves

Dried and powdered leaves (6 kg) were extracted with
EtOH at room temp and the sol vent removed under vacuum
to yield 736 g of residue. This residue was chromatogra-
phed on a silica gel column and successively eluted with
hexane, CHCl3, EtOAc, CHCl3-MeOH (1:1), MeOH and
EtOH. Theresidue (55 g) of thefraction eluted with CHCl 3-
MeOH (1:1) was suspended in EtOH-H20 soln and ex-
tracted with hexane; the residue (23 g) thus obtained was
chromatographed on a silica gel column and eluted with
hexane, CHCl3, EtOAc and MeOH; thefraction eluted with
CHCI3(2g) wasrecrystallized from MeOH to afford 3 (286
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mg); the fraction eluted with EtOAc (10 g) furnished quer-
cetin (4, 50 mg) after severa runson asilicagel column.

Extraction and isolation of constituents from roots

The natural products 5 and betulinic acid (6) were
isolated from roots as described in Ref. 6.

Harpalycin (3)

Mp 208 - 211° (MeOH). IR vmax (cm?, KBr): 3420,
1620, 1660, 1590, 1500, 1190, 820. EIMS nvz (rél. int.):
382 ([M]*, 70), 364 ([M - H20]*, 12), 349 ([M - H20 -
Me]*, 39), 311 (3c, 100), 310 (3d, 45), 146 (3e, 18), 145
([3e - HJ, 13). H (400 MHz, CsDsN) and 3C (50 MHz,
DMSO-ds) NMR: Table 1.

Acetylation of harpalycin (3)

Treatment of harpalycin (3, 100 mg) with Ac2O (4 mL)
in the presence of pyridine (1 mL), and usua work-up,
produced a mixture of 3a (monoacetyl derivative) and 3b
(diacety! derivative), which were purified on a silica gel
column using hexane and hexane containing increasing
amount of CHCl3 as eluents.

3""-O-Acetylharpalycin (3a)

Mp 212-213°. IR vmax (cmt, KBr): 1730, 1650, 1620,
1590, 1500, 1190 e 800. EIMS vz (rdl. int.): 424([M]*, 6),
364 ([M - AcOH]*, 8), 349 ([M - ACOH - Me]", 54), 146
(3e, 44); 145 ([3e- H1]", 46). *H (270 MHz, CDCl3) and *C
(67.5MHz, CDCl3) NMR: Table 1; *C-*H COSY 1Jcy and
13C-1H COSY "Iy (n=2 and 3, COLOC) NMR (*H: 200
MHz; 13C: 50 MHz): Table 2.

3" ,5-Di-O-Acetylharpalycin (3b)

Mp 203-204°. IR vmax (cmt, KBr): 1730, 1620, 1590,
1500, 1190, 800. EIMS vz (rel. int.): 466 ([M]"*, 6), 406
(IM - AcOH]*, 2), 364 ([M - ACOH - CH,=C=0]*, 8), 349
(IM - ACOH - CH2=C=0 - Me]*, 100), 146 (3e, 44). 'H
(270 MHz, CDCl3) and *C (67.5 MHz, CDCl3) NMR:
Table 1.
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