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Abstract - The structure of the AriStOteZiU alkaloid aristoserratenine (I) 
has been determined by spectroscopic means, and confirmed by rearrangement 
to aristoteline (2). The structure of tasmanine (2) has been confirmed 
similarly, and the configuration at the Spiro carbon of each base has been 
determined by nOe experiments. 

RESULTS AND DISCUSSION 

The alkaloid aristoserratenine (I) was isolated amongst the minor bases of the New Zealand 

plant AristoteZia serratu (J.B. et G. Forst) W.R.B. Oliver, in which it occurs to the extent of 

about 0.0009%. It proved to be isaneric with aristoteline 1'2*4 (2). the major alkaloid of the 

plant, but its uv spectrun showed it to be an indolenine, the C-Z position of which must be unsub- 

stituted from the appearance of a sharp singlet at 68.00, and a doublet at 4178.7 in the IH and 

13C nmr spectra respectively. The remainder of the 13C spectrun of aristoserratenine (1) closely 

corresponds with that of aristoteline (2) except for the singlet attributed to C-3 that aopears at 

6104 in the latter spectrum; this singlet is shifted to 470.8 in the spectrum of 1. consistent 

with the signal fram the Spiro carbon of an indolenine nucleus. The rest of the 'H nmr spectrun 

of aristoserratenine (1) likewise corresponds in general terms with that for aristoteline (2). 

and decoupling experiments permitted a sequence of protons to be traced in the spectrum of & 

which parallels that for 2; the mass spectra of the two alkaloids are also very similar, and the 

evidence thus points to an indolenine structure of type 1 for aristoserratenine. 

This conclusion has been confirmed by an acid-catalysed rearrannement of aristoserratenine into 

(+)-aristoteline (2') in 47% yield; since the absolute stereochemistry of 3 is known, this experi- 

ment at the same time fixes that of 1 except for the configuration at the Spiro carbon C-3. In 

order to clarify the stereochemistry at this point, a series of nOe experiments was undertaken on 

aristoserratenine, in the course of which a 27% decrease in signal intensity of the endo proton 

attached to C-16 was observed on irradiation of H-23: these two protons must thus be located 

relatively close to one another in space, and no canparable effect was observed on protons in 

other positions. Conversely, irradiation of the C-16 endo proton produced a similar, thouah 

predictably smaller, negative enhancement of the H-2 signal. These data support the confipuration 

at C-3 shown in structure 1. which thus represents the absolute stereochemistry of aristoserraten- 

ine. 

The alkaloid tasmanine (2) was first isolated from the Tasmanian species A. pd~~~.dmiS~, but 

it has subsequently been found to occur in A. sermtu to the extent of about 0.0015%. Its 

structure and relative stereochemistry were deduced4 from spectroscopic evidence. 

This structure has now been confirmed by LAH reduction of tasmanine (2). which gave (+)-aristo- 

teline (2) in 30% yield. This experiment also fixed the absolute stereochemistry of _3 except for 
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the Spiro centre (C-3). In a previous study of tasmanine4, some evtdence for the configuration at 

this centre relative to the rest of the molecule was adduced fran the anisotropic effects of the 

carbonyl group, and of the aromatic ring, on H-12 and on the protons attached to C-16 respective- 

ly. As formulated in 3, H-12 lies in the deshielding zone of the carbonyl group, and resonates at 

distinctly lower field (62.55) than H-14 (61.31). which is remote from the carbonyl. Similarly, 

H =&-16 as formulated in 3 lies close to the plane of the aromatic ring, and is distinctly de- 

shielded (63.00) as canpared to He,-16 (60.75). However, further consideration shows that can- 

parable chemical shifts would be expected for these protons if the configuration at the Spiro 

carbon C-3 were reversed: the H-12 proton would then be deshielded by the aromatic ring, and 

H endo-16 by the carbonyl group. The values for the corresponding protons H-12, H-14, Hendo-16 and 

H 
eZ0 

-16 in aristoserratenine (I) for which the reverse stereochemistry at C-3 has been deduced as 

canpared to that for tasmanine (3). are in fact 42.02. 1.39, 3.16 and 1.00 respectively. 

More reliable evidence concerning the configuration at C-3 was souqht from nOe experiments on 

tasmanine, and it was found that irradiation of the aromatic proton H-4 produced a distinct en- 

hancement in the signal due to Hendo-16 and vice versa. In a molecular model corresponding to 2. 

the two protons in question are close to one another in space, but with the epimeric configuration 

at the Spiro atom, they would be too remote for a nuclear Overhauser effect to take place: 

structure 3 thus represents the absolute configuration for all chiral centres in tasmanine. 

EXPERIMENTAL 

Aristoserratenine - This alkaloid was obtained by ptlc separation from the minor alkaloids of A. 

serrata as an amorphous solid, [a$g+58e (C=O.9. CHC13); amax (&OH): 259. 226nm (log cmax 3.57, 

4.38); vmax (CHCl ): 3230, 2950, 2910, 1700, 1610. 1580. 1550, 1450, 1375, 1210. 1165, 1100, 1020, 
660, 750. 650 cm- 9 . 'H Nmr: 8.0 (1H. s, H-2); 7.15-7.6 (4H. m, H-4 - H-7); 3.83 (lH, ddd, J 

=6.6 Hz, Jg,12=5.0 Hz, Jg,&ndo -0.9 Hz, H-9). 3.16 (1H. td, J,,,=14Hz, J16endo,15ez0=14Hz, 
9/8&x0 

J&mf0/15Qzo =14 “” J16emio/15endo =5.5 Hz, H-16,,& ); 2.37 (iH, dd, Jgm=14.7 Hz, J8em,11=6.6 Hz, 

H-8,.,,,); 2.17 (lH, d9a. Jgm=13.3 Hz. J13a,14=J13a,12=J13a,15enh=2.5 Hz, K13a); 2.02 (lH, dt. 

J12/9 =5*o “” J12/13a=J12/13b =2.5 Hz, H-12); 1.99 (lH, ddqa, JWm=14 Hz, J15elldo,16endo=5.5 Hz, 

J15endo/16e~=J15endo/141J15endo/13a=2’5 “” “-15endo 1; 

Hz, H-8,& ); 1.66 (1H. dt. Jqm=13.3 Hz, J13b,12 

1.87 (1H. dd. Jgem=14.7 Hz, J8endo,g=0.9 

16endo=1.5 Hz, H-15,,); 1.39‘(1H. ql. J 

=2.5 Hz. H-13b); 1.61 (lli. ttd. Jq,,,,,=JILm, 

14/13a=J14/13b=J14/15~~~J14/15~~,&x2~5 Hz* H-14); l.C-1.6 

(1H. br. H-10); 1.22 and 1.17 (6H. 2s. H-19 and H-20); 1.00 (1H. ddd, J 

5.0 Hz, J16em,15endo=2.5 Hz, H-16,,); 0.666 (3H, s, H-17). 

=14 HZ, ~~~~~~~~~~~~ 

13C Nnr: Tg.7 (d, C-2); 155.7 (s, 

C-h); 139.3 (s. C-3a);127.6 (d, C-5); 125.5 (d, C-6); 124.8 (d, c-4); 120.6 (d, c-7); 70.8 (s, 
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C-3);54.0 (s, C-18); 53.4 (d, C-9); 46.8 (s. C-11); 46.2 (d, C-12); 39.5 (t, C-8); 36.0 and 27.4 

(2 qa, C-19 and C-20); 32.2 (t, C-16); 30.2 (d, C-14); 25.2 and 23.7 (2t. C-13 and C-15); 19.76 

(qa, C-17). 

Acid-Catalysed Rearrangement of Aristoserratenine (1) to Aristoteline (2) - Aristoserratenine 

(15 mg) was dissolved in 2 ml of 5% (w/v) sulphuric acid, and the resulting solution was refluxed 

for 8 hr. then cooled to room temperature. basified with anronia (d 0.88) and extracted with 

chloroform (3 x 15 ml). The canbined chloroform extracts were dried (Na2S04) and evaporated to 

dryness in vacua. The residue (13 mg), when purified by ptlc (silica gel impregnated with 0.5 H 

KOH, 2.5% MeOH/CHC13), afforded 7 mg of a base (47% yield) as the major component, which crystall- 

ised from methanol as colourless crystals, mp 82-85" (solute), 162-163.5" (after drying; lit.' 

163-164") and proved identical ([a], Rfs, uv, ir, ms, mp and t-map) with (+)-aristoteline (I). 

LAH Reduction of Tasmanine (2) - To a solution of tasmanine (20 mg. 0.06 rmnole) in 10 ml of dry 

THF was added 15 mg of LAH in 5 ml of THF, and the mixture was refluxed for 5 hr. The excess of 

LAH was destroyed with water, the solvents were removed in VUCUO, and the residue was treated with 

water (20 ml) containing a few drops of 5% aqueous sodium hydroxide solution. The mixture was 

extracted with chloroform (20 ml x 4), and the combined extracts were washed with water, dried 

(Na2S04) and evaporated to dryness. Analysis of the residue (14 mg) by tic (10% MeOH/CHC13) 

showed the presence of two components, which were separated by ptlc with the same solvent system. 

The major (more polar) canponent (6 mg) crystallised from methanol and proved identical (Rf, [a]. 

ir. uv, ms, mp and mnp) with (+)-aristoteline. 

ACKNOWLEDGEMENTS 

We thank the University of Tasmania for a Postgraduate Research Scholarship (to MAH). and 

the Australian Research Grants Scheme for financial assistance for this work. We are grateful 

also to the New Zealand Forestry Service who collected and identified the plant material. The 'H 
NMR measurements have been carried out at the Institut de Chimie des Substances Naturelles 

(Gif-sur-Yvette) and at the Australian National NMR Center in Canberra. 

REFERENCES 

1. B.F. Anderson, G.B. Robertson, H.P. Avey, W.F. Donovan, I.R.C. Bick, J.B. Bremner, A.J.T. 
Finney, N.W. Preston, R.T. Gallagher, and G.B. Russell, chsn. Corn., 511 (1975). 

2. O.S. Bhakuni. H. Silva, S.A. Matlin, and P.G. Samnes, Phytochemist~, 15, 574 (1976). 
3. R.A. Bell and J.K. Saunders, Canad. J. Chem., M, 3421 (1968). 
4. R. Kyburz, E. Sch(lpp, I.R.C. Bick, and H. Hesse. HeZv. Chim. A&U. tG?. 2539 (1979). 


