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Summary : The strucwe and the preferred conformation offeroxidin (1) are determined by spectroscopic 

methods (IH-NMR, NOE, CD). The absolute configuration is deducedfrom chiroptical data. 

Feroxidin represents &first I -methyltetralin occurring in plants. 

Cape aloe is the dried juice dripping from the cut leaves of Aloe ferox Mill., and is largely used for its 

b&ring and cathartic propetties.2 All compounds so far isolated from this drug belong to the structural 

families of 2-acetonyl-5-methylchromones3 (heptaketides)4 and 1.8~dihydroxy-9-anthroness*b or 

9,10-anthraquinones6L (octaketides)? We report here the structure of a new constituent of Cape alce we 

named feroxidin (1). It represents the first hydroxylated 1-methyl-1.2,3,4.-tetrahydronaphthalene derivative 

(hexaketide)4 occurring in Aloe spp.” and, to our knowledge, in Nature. 

OR CH, 

1 R=H 

2 R=CH3 
OH 

Flash chromatography7. of an EtOAc exaact of Cape aloe.% followed by DCCC separation” and 

HPLC purification7d of the compound showing R, = 7.5 min. gave a white amorphuos powder in 0.01% yield 

(with respect to the starting drug) : RI 0.48;7e m.p. 82-84’C; [alDZO - 11.30’ (c 0.11, MeOH); UV. k,,,= (log 

c) : 225 sh (3.91). 277-285 nm (3.47) in MeOH, and 240 sh (3.95). 293 nm (3.51) in 0.05 N KOH-MeOH. 

M.w. (by high resolution MS) : found 194.09450, calcd. for CllH1403 194.09429. The structure of this 

compound (feroxidin) was established as (6R,8R)-5,6,7,8-tetrahydr+8-methyl-l,3,6-naphthalenetriol (1) on 

the basis of the following chemical and spectroscopic evidence. When treated with M%SO,-K&O, in 

anhydrous dioxane, 1 gave a dimethyl derivative 2 : Rf 0.51;” [alDm - 12.14’ (c 0.12, MeOH); UV, & (log 

t) : 225 sh (4.05), 275-284 nm (3.57) in MeOH, no bathochromic shit in alkaline solution. EI-MS m/z (96) : 

222 (M+, 80); 207 (100); 189 (82). ‘H NMR data of 1 and 2 (Table 1 and Fig. 1) indicated the presence of two 

uptield-shifted aromatic meta-protons and a -CH(Me)-CH&H(OH)-CH2- grouping in both molecules. 

3077 



Table 1 - ‘H-NMR spectral data for feroxidin (1) and its dimethyl derivative (2)8 

2-H 4-H 5-H,. 5-H,. 6-H, 7-H, 7-H, 8-q. 8-Me,. 

lb 6.10(d) 6.00(d) 2.91(ddd) 2.48(dd) 4.08(m) 1.88(dm) 1.67(ddd) 3.17(ddq) 1.18(d) 

2c 6.30(d) 6.21(d) 3.OO(ddd) 2.54(dd) 4.10(m) 1.89(dm) 1.67Qldd) 3.21(ddq) 1.16(d) 
(2.4) (2.4) (16.1; 5.7; (16.1; 10.3) (11.9; 10.3; (12.2; 23 (12.2; 11.9; (5.9; 1.9; (7.0) 

1.8) 5.7; 25) 1.9; 1.8) 5.9) 7.0) 

‘Registered at 300 MHz in CDsOD at r.t.; @pm) from TMS. bMultiplicities are given in 
parentheses; see Fig. 1 for coupling constants (Hz). Multiplicities and coupling constants 
(Hz) are given in parentheses; -0Me resonances at 3.73 and 3.77 6. 

Table 2 - Proton associations based on NOE 

difference spectroscopy for feroxidin (1) in CDsOD 
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Fig. 1 - Referred conformation of compound 1 
showing proton-proton coupling constants (Hz). 

Assignments of ‘H- and 13C-resonances8 were confirmed by homonuclesr decoupling experiments, 

one-bond heteronuclear 2D correlations, and NOE data (Table 2). The substitution pattern of the aromatic 

ring of 1 with respect to the aliphatic moiety resulted from NOE experiments (Table 2) showing an intensity 

enhancement of each of the two proton signals at 6 6.00 (aromatic) and 2.91 (benzylic) by irradiation of the 

other one. 

That the conformation represented in Fig. 1 for 1 (or the enantiomeric one)g strongly predominates in 

MeOH solution stems from spectral data (3JHn- values and ‘H NOE associations) as well as from the absence 





3080 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

25 mm, LiChmsorb RP 18.7~; CH$N-H20. linear gradient from 30 to 60 % CHsCN in 15 min.; flow 

rate 15 ml/mim detector X 280 nm; (e) silicagel plates, EtGAc-AcGH (99 : 1). visualization of spots by 

spraying with 0.5 46 Fast Blue B salt. 

13C NMR at 75.47 MHx in CD3OD, 8 (ppm) using the solvent signal as internal reference (8 39.00 from 

TMS) : 1, 156.87 (C-l, C-3); 137.23 (C-4a); 120.54 (C&t); 107.52 (C-4); 101.43 (C-2); 64.83 (C-6); 

40.80 (C-7); 40.39 (C-5); 29.37 (C-8); 21.98 (g-Me). 

P. W. Rabideau (Ed.), The Conformational Analysis of Cyclohexenes, Cyclohexadienes, and Related 

Hydroaromatic Compound& VCH Publishers, New York, 1989. 

The steric energy difference between the two half-chair conformers was estimated to be cu. 1.51 kcal 

mol-’ by calculations (MM2 + MMPl). thus suggesting an equilibrium mixture at 300“ K containing 

about 93 % of the conformer represented in Fig. 1. 
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This is well explained in terms of a sector rule predicting signed contributions from the chiral “second 

sphere” (i.e. the half-chair cyclohexene ring, the aromatic nucleus forming the “first sphere”), and from 

the “third sphere” (i.e. substituents attached to the second sphere).‘* Contributions of the third sphere 
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increments, when experimentally estimated, were found to be in agreement with the above 

predictions.19 A semiempirical quadrant rule (based on one-electron theory) has also been developed by 

Craig et ~1.‘~ to rationalize chiroptical properties of l-methyl-1,2,3,4.-tetrahydroisoquinolines of known 

absolute configuration. It must be pointed out that Snatzke’s and Craig’s rules coincide in the 

correlation between the sign of the ‘L, CD band and the helicity of the half-chair ring. 
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