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Abstract-A new a-tetralone derivative designated (-)-regiolone has been isolated with juglone, betulinic acid and 
sitosterol from the stem-bark of Juglans regia. (-)-Regiolone has been shown to be 4,8-dihydroxy-1-tetralone on the 
basis of its spectral data and chemical transformation to juglone. Its conformation has been deduced from the 
‘H NMR spectral data. The absolute stereochemistry of its only chiral centre has been shown to be S by the application 
of the dibenzoate chirality rule. 

INTRODUCTION RESULTS AND DISCUSSION 

Juglans regia L., the walnut tree, grows all through the 
Himalayas in India and Nepal at altitudes between 1000 
and 3000 m [l]. Extracts of different parts of the plant 
have been used in folk medicine [l, 23. A number of 
naphthalene derivatives were reported, e.g. juglone [3], 
3,3’-bisjuglone [3,4] and trijuglone [4,5] from the root 
bark; a-hydrojuglone glucoside [6,7] l,Cnaphthaquin- 
one [7], naphthaquinol glucoside [7] from woody parts 
and leaves. Additionally, 4-hydroxy-l-naphthalenyl-a-D- 
glucopyranose [7] was isolated from the fruits of this and 
other Juglans species. 

Extensive silica gel chromatography of the chloroform 
extract of the defatted stem-bark of Juglans regia, collec- 
ted from Kathmundu, Nepal, led .to the isolation of a new 
tetralone (-)-regiolone (1) in addition to three known 
compounds oiz., sitosterol, juglone (3) and betulinic acid. 

(-)-Regiolone, mp 72”, C,,HIOO, (Mf 178), [a& 
-3.3” has been assigned structure (1) from spectral 
evidence and chemical transformation. The IR (KBr) 
bands at 1635 cm-’ (H-bonded CO), 320&3350 (br, 
chelated OH) and 745 (1,2,3_trisubstituted benzene) 
together with its UV spectral characteristics [nggH nm 
(log E) 216 (4.38), 259 (4.17), 333 (3.77); l;zH’OH- 229 
(4.25), 240 sh (4.22), 259 sh (3.94), 350 (3.69) and 372 (3X1)] 
are reminiscent of the presence of an ortho-hydroxy- 
acetophenone type moiety in the molecule. *Authors to whom correspondence should be addressed. 
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IR: v,,, cm - ’ 3440 (OH of COOH), 2940,226O (O-H), 1685 (CO 

of COOH), 1450, 885; acetate (Ac,O/pyridine, room temp., 

overnight), mp 292” (colourless flakes from light petrol-CHCl, 

mixture); methyl ester (CH,N,-ether), mp 208” (colourless need- 

les From petrolCHC1, mixture), [aIn + 7.5” (CHCI,). 

Isolation of (-)-regiolone (1). The residue obtained from the 

later petrol-EtOAc (9: 1) eluate fractions of the main chromato- 
gram on several rechromatographies furnished colourless crys- 

tals from the petrol-EtOAc (9: 1) eluate fractions which were 

recrystallized from petrol as fine short needles (52 mg), mp 72” 

[R, 0.27 in CHCI,-MeOH (97: 3), silica gel], [a],- 3.3” (EtOH; 

c 0.077) deep violet colouration with FeCl, (neutral); ’ 3C NMR 

(75.47 MHz, CDCI,): 631.24 (C-3), 34.55 (C-2), 67.72 (C-4), 

115.30 (C-8a), 117.35 (C-7), 117.77 (C-5) 136.93 (C-6), 145.93 (C- 

4a), 162.78 (C-8) and 204.21 (C-l). (Found: C, 67.07; H, 5.48. 
C,aH,,09 requires: C, 67.42; H, 5.62%). 

Oxidation of regiolone (I) to juglone (III). A mixture of (-)- 

regiolone (20 mg) and 2,3-dichloro-5,6-dicyanobenzoquinone 

(50 mg) taken in dry C6H6 (3 ml) was refluxed to 8 hr. The 

mixture was then coned to 2 ml and purified by prep. TLC to 

obtain deep orange-red crystals of juglone (10 mg), mp 155”, 
identified by its direct comparison (IR, co-TLC, mmp) with the 

natural sample. 

Reyiolone 4,8-dibenzoate (4). Regiolone (4 mg) was dissolved in 

pyridine (0.1 ml) and to this solution was added freshly distilled 

benzoyl chloride (0.1 ml). The mixture was warmed for 3 min and 

kept at room temperature for two days, After the usual work-up, 

the residue crystallized from CHCl,-petrol, mp 130 (2.5 mg), [alo 

- 122,6” (CHCI,; c 0.043). UV A,,, nm (log E) 21 I (4.59), 233 

(4.69), 275 (3.59), 283 (3.61); IR Y,,, cm-’ 3060,29SO(CH,), 1740, 

1705 (benzoate C=O), 1682 (CO), 1600, 1570, 1490 (aromatic 

absorption), 860, 800, 750 (1,2,3_trisubstituted benzene); 

‘HNMR (CDCI,, 3OOMHz): 68.23 (lH, dd, J=7.7 Hz and 

1.4 Hz, H-5), 8.05 (lH, dd, J=7.9 Hz, 1.4 Hz, H-7), 7.27 (IH, t. J 
=7.7 Hz, H-6), 7.54 (10 H, m, IO aromatic protons of the two 

benzoate moieties). 6.41 (lH, m. H-4). 2.96 (1 H, m, H-28) 2.70 
(lH, m, H-2~(), 2.48 (2H, m, H,-3). 
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