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Abstract-Aristolasol and aristolasene, two Aristotelia alkaloids, contain a new skeleton. Their structures were 
established by ‘H and 1 3C NMR and mass spectrometric data. 

Twenty-five alkaloids have previously been isolated from 
four species of Aristotelia (Elaeocarpaceae) [l, 21. A 
possible mode of biogenesis of these alkaloids has been 
proposed Cl], involving the condensation of a tryptamine 
unit with a non-rearranged monoterpene unit. From 
Aristotelin australasica, 18 alkaloids have been isolated 
[3-s]. In this paper we report the isolation and structure 
determination of two minor bases of a new type. 

The first of these comDounds, aristolasol 1, was obtain- 
ed as an oil, [a]k” + 36” (CHCI,, c 0.6). From its molecu- 
lar formula C,,H,,N202 (talc.: 326.1994, found: 
326.1989) it appeared to have two oxygen atoms more 
than aristoteline 3, the parent compound of Aristotelia 
alkaloids. It had an indole nucleus from its UV spectrum, 
while its IR spectrum suggests the presence of one 
hydroxyl (3300 cm-‘) and no carbonyl functions. Its 
‘HNMR ,spectrum showed that aristolasol is a di- 
substituted indole (four aromatic protons). The typical 
pattern of the three protons H-8a, H-8b and H-9 can be 
identified, but there were only two methyl signals at 0.93 
and 1.22 ppm, which indicated that aristolasol does not 
possess the same skeleton as aristoteline 3; there was also 
a singlet for one proton at 4.83 ppm which was not 
observed in the previously isolated alkaloids. The 
13C NMR spectrum displayed the presence of four terti- 
ary and four quaternary aromatic carbons; in the ali- 
phatic part of the spectrum the characteristic signals of 
the C-8, C-9, C-12, C-13, C-14, C-15 and C-16 of aristote- 
line appeared, but one of the methyl peaks and the C-l 1 
were missing. We noted two signals at 76.2 (CH) and 75.3 
(C,), which might be attributed to carbons bearing a 
hydroxyl function. The mass spectral data and the chemi- 
cal shifts, multiplicities and coupling constants oberser- 
ved in the ‘H and 13CNMR spectra are all consistent 
with the proposed structure 1. The small amounts of 
product did not allow the study of the relative configur- 
ation of the C-17. This alkaloid is the first one possessing 
a seven-membered ring to be isolated from Aristotelia 
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The second minor alakloid, named aristolasene, was 
isolated from the same extract as a yellow oil, (C,,H,,N2 
talc.: 290.1776, found: 290.1746) [cc];’ + 493” (CHCI,; 
c 0.9). Its UV spectrum showed long wave absorptions: 
215, 262 and 330 nm, which indicated the presence of a 
conjugated indole nucleus. As in the case of aristolasol, its 
‘H NMR spectrum exhibited four aromatic protons and 
only two methyl singlets. Three deshielded signals were 
observed at 6.59 (d, J = 9.5 Hz), 6.40 (s) and 6.10 ppm (dd, 
J=9.5 and 7.5 Hz); two of these protons were mutually 
coupled, which indicated the presence of a disubstituted 
double bond. By irradiation of the different signals it was 
possible to attribute the H-8, H-9, H-12, H-13 and H-14 
resonances. The last one was coupled with the olefinic 
proton at 6.10 ppm, so the double bond is located 
between C-15 and C-16. The chemical shifts and coupling 
constants of H-15 and H-16 are the same as those 
observed for sorreline 4 [6]. These data are in agreement 
with the structure 2 for aristolasene. The singlet observed 
at 6.40 ppm was attributed to the H-17. 

Like aristolasol 1, aristolasene 2 possesses a seven 
membered C-ring. The biogenesis of these two alkaloids 
may be explained by the attack of the indole nucleus on 
the carbon C-17 of the epoxides 6 and 8 derived from 
makomakine or sorreline respectively. By allylic oxida- 
tion of the alcohol 7, aristolasol 1 would be obtained; on 
the other hand dehydration of 9 would furnish aristolas- 
ene 2. 

EXPERIMENTAL 

UV spectra were run in EtOH soln. ‘HNMR spectra were 

recorded in CDCI, (TMS as an int. standard, b=Oppm). 

13C NMR spectra were recorded in CDCl, (50.33 MHz). 
Isolation of the alkaloids. The extraction of aerial parts of 

Aristotelia australasica (3.5 kg) by classical procedures furnished 

13 g of crude alkaloids. After dissolution in the mixture 
MeOH-CHCI, (7:3) and filtration on Sephadex LH 20 column, 

monomeric (4.5) and dimeric [3] alkaloids were separated. 

Monomers were then purified on silica gel column chromato- 

graphy followed by prep. TLC. Aristolasol 1(18 mg) and aristol- 

asene 2 (10 mg) were obtained as amorphous products. 

Aristolasol 1. Oil, [c(]h’ + 36” (CHCI,; c 0.6) UV $‘g” (log E): 
222 (4.33). 28 l(3.85). 289 nm (3.83); IR vf,$3500,3350 cm- ‘. MS 

PRYTO 27:10-T 



Short Reports 

2 
Ar~stolasene 

6 7 

(70eV)m/z(%):326(46),311(35),308(18),293(11).251(20),166 

(lOO), 130 (42); M’ calcd for C,,H,,N,O,: 326.1994, found: 

326.1989; ‘HNMR (CDCI,, 400 MHz): 0.93 and 1.22 (2Me, s), 
1,32(lH,ddt,J=5,3 and l.SHz,H-14), 1.40(lH,ddt,J=l5, 14 

and 6 Hz, H-16ax), 1.57 (lH, ddd, J= 15, 5 and 1.5 Hz, H-16eq), 
1.69 (lH, tt, J= 14 and 5 Hz, H-lSax), 1.80 (2H, m, H-12 and H- 

15eq),1.97(1H,ddd,J=14,4and1.5Hz,H-13),2.20(1H,hrs,N- 

IOH), 2.31 (lH, dt, J= 14 and 3 Hz, H-13), 2.87 (IH, dd, J= 15 

and 1.5 Hz,H-8),3.20(lH,dd.J=15and4 Hz, H-8),3.51 (lH,dr, 

J=4andl.5Hz,H-9),4.83(lH,s,H-l7),7.08(lH,t,J=7.5,H-6). 

7.15 (lH, t, J=7.5 Hz, H-5), 7.35 (lH, d, J=7.5 Hz, H-7). 7.63 

(lH,d,J=77.5 Hz,H-~),~.~O(~H,~~~.N~H).‘~CNMR(CDC~~): 
140.1 (C-7a), 134.8 (C-2), 130.0 (C-4a), 121.0 (C-5), 119.4 (C-4), 

118.4 (C-6), 111.0 (C-7), 105.8 (C-3). 76.2 (C-171, 75.3 (C-l 1), 53.5 

(C-18), 53.3 (C-9) 44.2 (C-12), 36.0 (C-14), 29.4 (C-8), 28.1 (Me), 

28.1 (C-16). 27.5 (Me), 26.2 (C-15), 23.7 (C-13). 

Aristolasene 2. Oil, [r];’ +493‘ (CHCI,; c 0.9), UV 2::’ 

(log&): 215 (4.13). 262 (3.90). 330 nm (3.89); IRi.~~~: 3400, 
1460 cm..‘. MS(70eV) m/z (96): 290(100), 233 (92), 232 (Sl), 221 

(65), 218 (92), 217 (49). 207 (24). 206 (2). 182 (27), 167 (16), 85 (51), 
83 (70). M’ calculated forCZnHz2NZ: 290.1776, found: 290.1746. 

‘H NMR(CDCI,) 1.06and 1.30(2 Me, s), 1.76(1H,dr.J= 13 and 

3.5Hz.H-l3),1.9l(lH.dd.J=l5and8.5Hz,H-8),1.98(lH,dt,J 

=I3 and 1.5Hz. H-13). 2.11 (IH, ddd, .1=7.S. 3.5 and 

l.SHz, H-14), 2.46 (lH, ddd, .J=3.5 and 1.5Hz. H-12). 3.45 (lH, 
dd, J= 15 and 8.5 Hz, H-8), 3.93 (lH, rd. 8.5 and 2 Hz. H-9). 6.10 

(1H,dd,J=9.5and7.5Hz,H-15),6.40(lH,s.H-l7).6.59(lH,d. 

J=9.5Hz, H-16). 7.10 (1H. f, J-7.5 Hz. H-6). 7.15 (IH. I, J 

=7.5Hz, H-5), 7.31 (lH, d, J=7.5Hz, H-7), 7.65 (lH, d, J 
=7.5 Hz, H-4). 8.03 (lH, hr s. Nl-H). 
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Abstract-From the rhizomes of Nuphar luteum a new Cl5 alkaloid, nuphacristine, has been isolated. The structure 
and stereochemistry of nuphacristine have been established on the basis of spectral analysis and chemical 
transformations. 

INTRODUCTION 

From the rhizomes of Nuphar luteum a number of 
monomeric (C,,N) and dimeric (C,,N,S) alkaloids have 
been isolated and characterized [l]. The quinolizidine 
ring system is present in many of the monomeric alka- 
loids and in all of the dimeric, sulphur-containing alka- 
loids. Some alkaloids occur as N-oxides, and others in the 
dimeric series, as S-oxides; a hemiaminal system is also 
present in some alkaloids [l]. We present here the 
structure and stereochemistry of a newly isolated C,,N 
alkaloid, nuphacristine 1, which has a novel array of 
functional groups. It became evident from the composi- 
tion of 1 (C,,H,,NO,) and from the nature of its 
functional groups that it belonged to the C, 5N group of 
Nuphar alkaloids containing a quinolizidine ring system 
(Fig. 1). 

RESULTS AND DISCUSSION 

Nuphacristine 1 was isolated in the following manner. 
The crude alkaloids of N. luteum were first chromato- 
graphed on alumina affording three fractions of varying 
polarity. The chloroform-methanol fraction, the most 
polar fraction, was then rechromatographed twice on 
silica gel. In this way nuphacristine, which gave a positive 
Dragendorff test, was obtained. The structure of 1 was 
deduced from an examination of its ‘H and ’ 3C NMR 
spectra and its mass spectrum, and confirmed by chemi- 
cal transformation to Nuphar alkaloids of established 
structure and stereochemistry. 
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