
Short Reports 2691 

9 
10 

11 

Umversity of Allahabad, Allahabad, India 
Kartha, A R S (1963) I&an J Chem $67 
Malhotra, S and M~sra, K (1982) Phytochennstry 21, 197 
Malhotra, S and M~sra, K (1982) Planta Med 46,247 
Diesel, S (1885) Mona& It, 989 
Belcher, R and Godbert, A I (1960) Senumlcro Methods of 
Orgamc Anolysu, p 133 Green & Co, New York 
Somogyl, (1952) J Blol Chem 19, 15 
Lemh, J, Dequeker, R and Cuvelee (1969) J Phorm 
Weekblad 99,351 
Fe&, F and Anger, V (1966) Spot Tests m Orgamc Analyst 
p 347 Elsevler, Base1 

12 

13 
14 

15 

16 
17 

18 
19 

Slnbata, S, Takido, M and Tanaka, 0 (1950) J Am Chem 
Sot 72,2189 
Rrustnck, H and Z~ffer, J (1951) B&tern J 49,563 
German, T A (1962) l%e Chemistry of Flaoonoui 
Compounds Pergamon Press, New York 
Sargent, M V , David, Srmth, 0 N , Ehx, J A and Roffey, P 
(1969) J Chem Sot (C) 2766 
Hill, R D and Meakms, G D (1958) J Chem Sot 760 
Bell, J V , Heisler, J , Tarmerbaum, H and Goldensor, J 
(1953) Analyt Chem. 25, 1720 
Ory, H A (1960) Analyt Chem 32, 509 
Blck, I R C and Rhee, C (1966) &o&em J 98, 112 

Phy&temrstry, Vol 23, No 11, pp 2691-2692, 1984 0031-9422/84$300+000 
Pnntcd 1” Great Bntaln Q 1984 Pcrgamon Press Ltd 

2,4,2’-TRIHYDROXYA’-METHOXYBENZIL ZOLLERNIA 

F R DE LIMA? and G B MARINI BE~OLO 

Centro Chlmlca de1 Recettorl e delle Molecole Blologcamente Attwe del C N R , Umversiti Cattohca de1 S Cuore L.argo F Vito, 1 
00168 Roma, Italy, t Depto de Qulmlca, U F A L ,57 000 Ma-o, Brawl 

(Reused recewed 23 March 1984) 

Key Word Index-Zollernta paraensu, Legummosae, 2,4,2’-tnhydroxy-4’-methoxyhenzd 

Abstract-A new phenoltc compound, isolated from the wood of Zollernla paraenws, has been shown to be 2,4,2’- 
tnhydroxy-4’-methoxybenzll by spectral data and synthesis 

INTRODUaION 

In previous papers [ 1,2], we reported the lsolatlon of ten 
flavonolds from a benzene extract of Zollernta paraensls 
Hub Further studies of the more polar fraction led to the 
lsolatlon of a new compound, 2,4,2’-tnhydroxy-4’- 
methoxybenzll (1) Benzlls have not been isolated so far 
from natural sources, but have been obtained only as 
degradation products of hgnms [3, 43 

RESULTS AND DISCUSSION 

The ‘H NMR spectrum of 1, C15H1206 (M+ at m/z 
288), showed signals for a methoxy group (63 90), WC 
aromatic protons (66 50-7 50) of two 1,2,4-tnsubstltuted 
rmgs and one or two chelated hydroxyl groups (br, 
6 11 O-l 1 50) Methylatlon of 1 with methyl iodide gave 
the trlmethyl ether 2, C1eH,sOs (M+ at m/z 330), the 
‘H NMR spectrum of which showed a new methoxyl 
group comcldent with the methoxyl group of 1 (63 85), 
while the other two methoxy groups resonated upfield 
(63 55) 

*Part 3 of the senes “Flavonolds and Isoflavonolds from 
Zollernla paraensw” For part 2 se-e ref [2] A preliminary 
communication of this work was presented at the 2nd 
Intematlonal Conference on Chemistry and Biotechnology of 
Iholo@cally Active Natural Products, Budapest, 1983 

The fragmentation pattern of 1 m the mass spectrum 
showed two major ions at m/z 151 (a, 100%) and 137 (b, 
90 %). which were both shifted to m/z 165 (c, 100 %) m the 
mass spectrum of the methyl derivative 2 Conslderatlon 
of the ‘H NMR spectra and the typical MS fragmentation 
of benzlls [5] suggested for the three Ions the structures 
a-c, and consequently structure 1 for the natural product 

A benwl structure was confirmed by oxldatlve cleavage 
of 2 with alkaline hydrogen peroxide to gve 2,4dlmeth- 
oxybenzolc acid Direct synthesis of compound 1 by 
oxldatlon of the corresponding benzylated chalcone by 
TTN m perchlorlc acid [6] was unsuccessful, as was the 
attempted synthesis of the tnmethyl ether of 1 via benzom 
[7] Conversely compound 2 was synthesized by reaction 

OR‘ R’ R= 
aH Me 

+0--c OR* bH H 
c Me Me 
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of m-dlmethoxybenzene with oxalyl chlonde m ethylene 
chloride [8], and It was found to be identical (spectral data 
and mmp) with the trimethylderlvatlve of 1 

Finally, synthetic 2,4,2’,4’-tetramethoxybenzd was 
treated with alummmm chloride [8] to gve two products 
2,2’-dihydroxy-4,4’-dimethoxybenzll (3) and 2,4,2’-trrhy- 
droxy-4’-methoxybenzrl (1) identical with the natural 
product 

EXPERIMENTAL 

Mps uncorr , ‘H NMR 60 MHz, TMS as mt standard, MS 
70 eV (direct inlet), TLC and CC fieselgel60 (Merck), elemental 
analyses were m agreement wrth the molecular formulae 

Plant material Z paraensu Hub was collected m Pacatuba, 
Cearh State, Brazd and was ldentdied by Dr J Matos A voucher 
sample (ZP 1981) 1s m the Herbanum of Centre. Chmuca 
Recettorl de1 C N R 

2,4,2’-Trthydroxy-4’~methoxybenzd (1) Mp 166-168” (C,H,), 
UV A=” nm 326, 285, 229, 1g3 nm 365 sh, 307, 227, 
AEAc nm 346,285,225, ‘H NMR (Me&O-d,) 63 90 (3H, s, 
OMe), 6 30-6 65 (4H, m, H-3, H-3’, H-5, H-S), 7 37 (lH, d, J 
=90Hz,H-6orH-6’),74O(lH,d,J=90Hz,H-6’orH-6), 
11 cl1 5 (2H, s (br), 20H), ‘H NMR (C,D,N) 63 70 (3H, s, 
OMe), 6 4&6 80 (4H, m, H-3, H-3’, H-5, H-S), 7 80 (2H, d, J 
= 90Hz, H-6, H-6’), EIMS m/z (rel mt) 288 [Ml+ (lo), 151 
(lOO), 137 (90), 109 (20), 108 (lo), IR vz=‘s cm-’ 3200, 2960, 
1700, 1620, 1500, 1450,1360, 1320,1230, 1120, 1020,800 

2,4,2’,4’-Tetramethoxybenzd (2) By methylatlon with Me1 Mp 
128-130” (EtOH), ‘H NMR (CDCIs) 63 55 (6H, s, 20Me), 3 85 
(6H, s, 20Me), 6 35-6 75 (4H, m, H-3, H-3’, H-5, H-S), 8 0 (ZH, d, 
J = 9 0 Hz, H-6, H-6’), EIMS m/z (rel mt ) 330 [Ml’ (30), 165 
(lOO), 150 (50), 135 (SO), 122 (50), 107 (40), 92 (40) 

S4~-~~erox~-rnethoxybenzll (4) Vitreous sold ‘H NMR 
(CDCls) S2 00 (3H, s, OAc), 2 03 (3H, s, OAc), 2 40 (3H, s, OAc), 
3 97 (3H, s, OMe), 6 8-7 2 (4H, m, H-3, H-3’, H-5, H-S), 8 07 (lH, 
d,J=9OHz,H-6orH-6’),813(1H,d,.l=9OHz,H-6’orH-6) 

Oxldatlue cleavage of2,4,2’,4’-tetramethoxybenzd (2) To a soln 
of 2 (20 mg) m MeGH (5 ml) and 0 5 M NaOH (5 ml), H202 10 % 

(5 ml) was added drop- under somng for 20 hr at room temp 
The reactlon muLture was aclddied and extracted with CHCI, 
After pur&atlon by s&a gel CC, the residue gave 2,4-dlmeth- 
oxybenzolc acid (9 mg), mp 107-109” (H,O) 

Synthesis of 2,4,2’,4‘-tetramethoxybetutl A mixture of m- 
tithoxybenzene (0 35 ml) and oxalyl chlonde (0 13 g) m C&Cl, 
(3 ml) was treated with AR& and worked up as m ref [7] The 
crude product crystal&d from EtOH gave 0 16 g of 2,4,2’,4’- 
tetramethoxybetml ldentrcal mth 2 (spectral data and mmp) 

Demethylatlon of 2,4,2’,4’-tetramethoxybensd To synthetic 2, 
4,2’,4’-tetramethoxybenzd (66 mg) m CIHICll (1 5 ml), AICI, 
(106 mg) was added The mature was heated on a steam bath for 
2 hr, after coolmg dd HCI was added and the orgamc layer was 
extracted with 10% NaOH Actdticatlon of the alkahne phase 
and extraction wth EtOAc ylelded two products which were 
separated on a stica gel column using CHCl, The former (31 mg) 
was 2,2’-hydroxy+V-methoxybenzd (3) (Ci6H1*06), mp 
135-137” (EtOH); ‘H NMR (CDCI,) 63 85 (6H, s, 2 x OMe), 
6 30-6 50 (4H, m, H-3, H-3’, H-5, H-S), 7 40 (2H, d, .I = 9 0 Hz, 
H-6, H-6’), 1180 (ZH, s, 2 x OH),and the latter (26 mg) was 2,4,2’- 
tnhydroxy-4’~methoxybenrll identical with natural compound 1 
(mmp and spectral data) 
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