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O fracionamento cromatografico do extrato hexanico da madeifaudatea floribunda
(Ochnaceae) forneceu, além dos triterpenos frieddjn&igdelanol @) e lupeol 8), o depsideo
atranorina4). As estruturas das substancias isoladas foram determinadas através da analise dos
dados espectroscopicos de RMN e 13C, massas e comparacdo com dados da literatura. A
atribuicdo inequivoca dos deslocamentos quimicos dos atomos de carbono e hidrogénio do depsideo
4 e do seu novo derivado monoacetildddoi realizada através de técnicas uni- e bidimensionais
de RMN (H-1H COSY e NOESY!H-13C HMBC e HMQC) e esta sendo descrita pela primeira
vez na literatura.

Chromatographic fractionation of the hexane extract from the woddusétea floribunda
(Ochnaceae) afforded friedelith)( friedelanol 2), lupeol @) and the depside atranori).(The
structure elucidation of the isolated compounds was performed by spectrometric analysis involving
comparison with literature data. The unambiguous assignméhtsof3C NMR data of atranorin
4 and its acetyl derivativéaare reported for the first time and involéttH homonuclear (COSY
and NOESY) andH-13C heteronuclear (HMQC and HMBC) NMR experiments.
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Introduction Brazilian plants we reported the investigation of s@ueatea
specie$1l, In those studies, we also detected the inhibition of
The genu®urategOchnaceae) comprises300 tropi-  murine tumour growth and an antiproliferative effects and acti-

cal species occurring mainly in South Ametic@ome spe-  vation of apoptosis on Ehrlich tumour cells by biflavones iso-
cies of this genus have been shown to possess antivirkdted from two species belonging to this géus
(Ouratea lucendgrom Panama)antimicrobial Q. parviflorg In this first study ofO. floribundawe report the pres-
from Brazil3as well as pain relie®, reticulata from Guinea)  ence of known triterpenes { 3) and describe the spectro-
activitiest. The specie®. spectabilisirom Brazil, has been scopic data of the depsideand of its new monoacetyl
reported to be used in folk medicine for the treatment otlerivativeda. The structure elucidation of the isolated com-
rheumatic and gastric distress. Recently, the inhibition opounds was performed by spectrometric analysis involving
bovine lens aldose reductase by a biflavone isolated frommomparison with literature data. The unambiguous assign-
this species has been descrfbed ments oflH and13C NMR data of atranori# and of its
The chemical study of this genus has led to the isolatiomonoacetyl derivativéa are reported for the first time and
of a biscatequinQurateasp., a cyanidin and a flavonoid  involved!H-1H homonuclear (COSY and NOESY) dhti
(O. affinig?, biisoflavanones, an isoflavone and triterpenesl3C heteronuclear (HMQC and HMBC) NMR experiments.
(O. hexasperm§, biflavones Q. spectabili$ and recently
we reported the isolation of biflavones, flavonoid glyco- Results and Discussion
sides, chloroisoflavonoids norisoprenoids, lignans, a
diterpenég, triterpenes and steroids fr@nsemiserrattl. The hexane extract of the dry wooddratea flori-
As part of our chemical and pharmacological studies obunda(St. Hill) Eng. was submitted to chromatography on a
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silica gel column to afford three triterperdes3 (3.4 x 162
% of dry wood weight) and the depsiti®.0 x 164 % of
dry wood weight). The known triterpenes friedell, (
friedelanol @) and lupeol ) were identified by theitH
and13C NMR spectral data analysis and comparison with
literature valueks-15

The molecular formula dfwas deduced as @1, 0g
by a combination of LRMSn(/z 375 [MH]*, 15%,
C1H10g), 1H andl3C (HBBD and DEPT) NMR spectra
analysis. It$H NMR spectrum showed the presence of
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singlet signals & 2.07, 2.53, 2.67 and 3.97 corresponding
to three methyl groups bonded t&® s;arbons and one
methoxyl group, respectively. This spectrum also revealed
six deshielded singlet signals corresponding to two aro-
matic hydrogens), 6.39 and 6.50), a formyl hydrogeiy(
10.30) and three quelated hydroxyl grodps)1.94, 12.49
and 12.54). The comparative analysis of HBBD, DEPT and
HMQC NMR spectra (Table 1) showed twelve quaternary
sp?carbon signals, three CBH112.8, 115.9 and 193.8) and
four CHg (8¢ 9.4, 24.0, 25.6 and 52.3) consistent with the
data obtained BYH NMR analysis. The chemical shifts of
guaternary shcarbonsdc 102.8, 108.8,110.3, 116.7, 139.9,
152.0,152.4,162.8,167.5,169.1,169.7 (C=0),and 172.2 (C=0)]
were used to propose two aromatic rings sustaining five
substituentsyide infra) and one hydrogen ato®{ 6.50

(s) and 6.39 (s)] each.

The HMBC experiments showé&8&JcH long-range
correlations (Table 1) between the 3H&'2.53) and car-
bons C-5'¢¢ 139.92JCH), CH-6' ¢ 115.93]cH) and C-4'

(&c 110.33Jcp); between 3H-88; 2.07) and C-2&: 116.7,
ZJCH), C-3 @C 162.8,3\](;H) and C-l'&c 152.0,3JCH); and
between H-6'qy 6.50) and C-13¢ 152.02)cp), (C-2'

(8¢ 116.73Jch) and C-4'§c 110.33Jcp). Therefore, the

two methyl groups Cki8' and CH-9' are at the same ring.
The other cross peaks (Table 1) are also in agreement with
the location of one methoxycarbonyl and one hydroxyl
group in this same aromatic ring. These deductions and

Table 1 *H (400 MHz) and*C (100 MHz) NMR spectral data of atranori) (and its acetyl derivativda, in CDCl, and TMS as internal

standard.
4 4a
C/H 5 (CH,)ab 3,(n, my HMBC: 8. (CH, )b 3,(n, my HMBCe

1 102.8(Cj - HO-2; H-5,9 102.7(C} - H-5

2 169.1(Cj - HO-2 169.1(Cj

3 108.5(Cj - HO-2,4; H-5 108.6(C) HO-2,4; H-5

4 167.5(Cj - H-5; HO-4 167.6(C) - HO-4

5 112.8(CH) 6.39 (1, s) HO-4; H-9 112.9(CH) 6.39(1, s) H-9

6 152.4(Cj - H-9 152.4(C; - H-9

7 169.7(Cj - - 168.4(C) - -

8 193.8(CH) 10.30 (1, s) - 193.8(CH) 10.40 (1, s) -

9 25.6(CH) 2.67 (3, s) H-5 25.6(CH,) 2.66 (1, s)

1’ 152.0(C) - H-6"; H-8 149.7(C) - H-6"; H-8

2’ 116.7(C) - HO-3'; H-6',8’ 118.3(C) H-8’

3’ 162.8(C; - HO-3’; H-8' 148.4(C) H-8’

4’ 110.3(C; - HO-3'; H-6",9’ 124.5(C)} H-6’

5’ 139.9(C; - H-9’ 136.6(C) - H-9’

6’ 115.9(CH) 6.50 (1, s) H-9’ 121.8(CH) 6.91 (1, s) H-9’

7 172.2(C) - H,CO-7’ 166.5(C) - H,CO-7’

8’ 9.4(CH,) 2.07 (3, s) - 10.3(CH) 2.01 (3, s) -

9’ 24.0(CHy) 2.53 (3, s) H-6’ 20.1(CH) 2.66 (3, s) H-6’
H,C-O 52.3(CH,) 3.97 (3, 5) 52.3(CH,) 3.89 (3, s) -
H,.C=0 - - 169.7(C) - H,C-C=0
H.C-O - - 20.7(CH) 2.30 (3, s)

HO-2 12.49 (1, s) - 12.44 (1, s)
HO-4 - 12.54 (1, s) 12.53 (1, s)
HO-3’ 11.94 (1, s) - -

aNumber of hydrogens bonded to carbons were deduced by comparative analysis of HBBD an#MBENR experimentsAssignments aided

by NOESY and HMQC experimentsHMBC J.,, value = 9 Hz.
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the peaks ah/z196 (100 %), 194 (90 %) and 179 (95 %) presence of a 2,4-dihydroxy-3-aldehyde-6-methyl-ben-
observed in the mass spectrum (Scheme 1) are in agreezoate moiety. Thus, these data allowed to deduce the struc-
ment with the presence of a methyl 2-hydroxy-3,6-dimeth- ture of4, a natural product classified as depside and known

ylbenzoate moiety. The nuclear Overhauser enhancementsas atranorin, isolated from lichens. The structure was pre-

observed iAH-1H-NOESY spectrum was used to confirm
the location of 3H-9% 2.53) ortho to H-69 6.50). The
remaining>3Jc cross peaks observed in the HMBC spec-

viously determined only blH NMR data and confirmed
through synthesi§-18
The acetylation afat 6@C yielded the hydrolysis prod-

trum were used to establish the correlation between the uct, methyl 2-hydroxy-4-hydroxy-3,6-dimethylbenzodls.(

signals of two hydroxyl, HO-2; 12.49) with C-2d- 169.1,
2Jch) and C-3§c 108.53]cp), HO-4 @y 12.54) with C-3
(8c108.53JcR), C-4 ©c 167.52)cH) and CH-5¢¢ 112.8,
3Jch), and to assign the chemical shifts for C-2, C-3, C-4
and C-5 (Tabld). Theobserved long-range correlation
involving the remaining methyl group G#9 (8¢ 25.6) and
the aromatic hydrogen H-%4 6.39) led to the assign-
ments of C-1 and C-6 (Tablg. TheNOE observed be-
tween H-5 8y 6.39) and 3H-X 2.67) intH-1H NOESY
experiment was also used to confirm the location of 3H-9
ortho to H-5. These data and the peaks1&196 (100

The same acetylation carried out at room temperature gave
thenew monoacetat&, whose structure was confirmed by
completeddH andl3C NMR spectra assignment (Table 1).
As was expected, the chemical shift of H-6' was shifted
fromdy 6.50 iNd tody 6.91 iMa, with its location abrtho

or atparapositions and, in accordance with the presence
of H-6'parain relation to the 3'-hydroxyl group id%

This is the first report fofSC NMR data assignments
for the depsidé [3-formyl-2,4-dihydroxy-6-methylbenzoic
acid 3-hydroxy-4-(methoxycarbonyl)-2,5-dimethylphenyl
ester] and the derivativia [3-formyl-2,4-dihydroxy-6-

90),195 (20%), 179 (95 %) and 151 (40 %) observed in the methylbenzoic acid 3-acetoxy-4-(methoxycarbonyl)-2,5-
mass spectrum (Scheme 1) are in accordance with thedimethylphenyl ester].
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Scheme 1.Proposed fragmentation mechanisms4ofonly peaks classified as principal).
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Depsides are aromatic products of polyketide origin Fractions 1-5 yielded a mixturehnd? (120 mg, m. p. 248-
which are especially well represented in lichens, the most 2500C). Fractions 9-10 yield&{330 mg, m. p. 160-16C).
characteristic being formed by the condensation of two or Fractions 11-14 gavE(12 mg, m. p. 191-19%).
three simple orcinol g3-orcinol-type phenolic moieties
linked by arester bond. A large number of structurally re-  Atranorin(4)
lated metabolites have been detected in several lichens. Al-
though recently a tridepside fenviorin was isolated from the
plantFrullania nisqualensig®. Atranorin is gara[3-orci-
nol depside bearing G®le, CHO and OH groups, frequently
found in lichens, it seems that the woodoffloribunda
used in this study was contaminated. Among the aromatic
lichen compounds, atranorin is the most frequent allergenic

Colorless crystals from hexane, m. p. 191-292
IR (KBr)vmax(cmrd): 3450, 1770, 1730, 1650, 1580, 1260,
11451H (400 MHz, CDC}) and3C (100 MHz, CDGJ)
NMR: Table 1. CIMS: Scheme 1.

Acetylation of atranorii4)

agent responsible for airborne contact derniti#s Compound} (9 mg) was dissolved in pyridine (1.0 mL)
and acetic anhydride (1.0 mL), and the solution was al-

Experimental lowed to stand for 24 h at room temperature. Usual work-up
yielded4a (gum, 7 mg), amorphous powder from hexane, m.

General experimental procedures p. 105-1068C, IR (film)vmax(cml): 1772, 1731, 1649, 1572,

_ _ _ 1260, 1150tH NMR (400 MHz, CDGJ) andL3C NMR (100
Melting points were determined on a Kofler hot-stage MHz, CDCL): Table 1. CIMSn/z (rel. int.): 417 (M + Hf

apparatus and are uncorrected. The NMR spectra of com—z) 239 (20), 221 (25), 207 (100), 197 (73), 179 (62).
poundsl - 3were taken on a Bruker AC 2061( 200 MHz; The acetylation af at 6°C yielded methyl 2-acetoxy-

13C: 50.3 MHz) spectrometer. Thid (400 MHz) and3C 4-hydroxy-3,6-dimethylbenzoatétf): gum H NMR (400

(100 MHz) NMR (1D and 2D) spectradand its acetyl MHz, CDCl) 8: 6.52 (s, H-5), 3.83 (s, MeO-7), 2.30 (s, 3H),
derivative4awere recorded on aVarian UN 400 spectrom- 1.99(s, 3H).

eter. HMQC and HMBC experiments were optimized for
1Jcn =140 Hz andJcH (n=2 and 3) = 9 Hz, respectively.
Mass spectra were obtained with a VG Quattro instrument.
FTIR spectra were recorded as afilm on a Perkin-Elmer 1500 The authors are grateful to Conselho Nacional de De-

spectrometer. Column chromatographg on TLC plates  senvolvimento Cientifico e Tecnoldgico (CNPg) for research
were performed using silica gel Merck. fellowships and for grants to G. J. A. de C..We thank Mr. J.
L. Silva and Dr. AA. Werle (Universidade Federal de Ouro
Preto, Minas Gerais, Brazil) for the collection and identifi-
cation of plant material. We thank Dr D. G. I. Kingston,

Ouratea floribund4St. Hill) Engl. was collected at an - } ) g )
environmentally preserved area near Centro de Pesquisas’ "9inia Polytechnic Institute and State University-USA,

Morro do Chapéu, Belo Horizonte, Minas Gerais, Brazil, in fqr mass,M—_| andi3C NMR_ Spectrometers _facilities andDr.
1996. Identification of the plant material was performed by Victor Runjanek for reading the manuscript.

Jorge L. Silva by comparison with a herbarium specimen

(N0 6944) deposited at the Herbarium José Badini in the References
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