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Abstract-Three new sesquiterpene alkaloids, alatusamine, neoalatamine and alatusinine, were isolated from the fruits 
of Euonymus alatus forma striatus and their structures elucidated by spectroscopic and chemical methods. 

INTRODUCTION 

Certain members of the Celastraceae contain various 
sesquiterpene alkaloids, which have been isolated and 
structurally determined [l, 21. Our previous studies on 
the constituents of the fruits of Euonymus alutus forma 
striatus resulted in the isolation and structural elucidation 
of five sesquiterpene alkaloids, evonine, neoevonine, euo- 
nymine, alatamine (4) and wilfordine (6) [3,4], and of two 
related sesquiterpene polyesters, euolalin and alatolin 
[S-7]. We now describe the isolation and structure 
elucidation of three new alkaloids, alatusamine (l), 
neoalatamine (3) and alatusinine (5) from the same plant 
material. 

RESULTS AND DISCUSSION 

Alatusamine (1) is an amorphous solid, C38H47017N 
([Ml + at m/z 789). The molecular formula and absence of 
a hydroxyl group (IR spectrum) in 1 suggested that 
alatusamine (1) was a deoxy compound of euonine (2) [8], 
which was supported by the following ‘H NMR spectral 
evidence. In the ‘H NMR spectra (Table l), the signals of 
alatusamine (1) corresponded well to those of euonine (2) 
except for (i) on going from 2 to 1 there was a change of 
the multiplicity for each of the signals due to H-12, H-2 
and H-3; H-12 appeared at 6 1.55 (3H, br s) in 2 and at 
6 1.26 (3H, d, J = 8 Hz) in 1, whereas H-2 and H-3 were 
observedat65.16(1H,dd,J = 3,4Hz)and4.94(1H,d,J 
= 3 Hz), respectively in 2, and at 6 5.30 (lH, ddd, J = 1,2, 
4 Hz) and 4.90 (lH, dd, J = 1,2 Hz), respectively in 1; and 
(ii) a new signal due to a methine proton (H-4) at 6 2.74 
(lH, ddq, .I = 1, 1,8 Hz) was observed in 1. These findings 
indicated that alatusamine (1) is 4-deoxyeuonine. The 
configuration of the 4-methyl group in 1 was assigned asp 
from the comparison of the ‘H NMR spectra of ala- 
tusamine (1) and evonoline (Cdeoxyevonine, 8) [9, 10). 
The chemical shifts and the coupling constants of H-l, H- 
2, H-3 and H-4 in alatusamine (1) were quite similar to 
those of evonoline (S), and, in particular, the characteristic 
long-range coupling between H-2 and H-4 arising from a 
W-shaped diequatorial configuration was observed in 
both compounds (see Table 1). The structure (1) of 
alatusamine was unambiguously confirmed by the trans- 
formation of euonine (2) [S] into alatusamine (1). 
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Euonine (2) was dehydrated with thionyl chloride and 4- 
dimethylaminopyridine in pyridine at 50” to give an olefin 
(7), reduction of which with diimide in acetonitrile 
afforded a compound spectroscopically (IR, ‘H NMR 
and mass spectrum) and chromatographically identical 
with natural alatusamine (1). 

Neoalatamine (3) is an amorphous solid, C39H430, ,N 
([Ml + at m/z 797) and was deduced to be a deacetyl 
compound of alatamine (4) [3,4], considering the molec- 
ular formula and the resemblence of the ‘H NMR spectra 
of both compounds (see Table 1). Since the signal 
corresponding to H-5 of alatamine (4) (66.76) was 
observed at 6 5.40 in the spectrum of neoalatamine, 
structure 3 was assigned to this alkaloid. Actually neoalat- 
amine (3) was converted to alatamine (4) by acetylation 
with acetic anhydride in pyridine. 

Alatusinine (5) is an amorphous solid, C,,H,,O,,N 
ml+ at m/z 821). Structural similarity between alat- 
uinine (5) and wilfordine (6) [3,4] was indicated by 
comparison of the ‘H NMR spectra of both alkaloids 
(Table 1). Furthermore, consideration of the molecular 
formula, the presence of six acetate groups (determined by 
‘H NMR spectral analysis) and the absence of a benzoate 
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with EtOAcC=,H, (3: 2) to give alatusinine (5) (31.9 mg, 

0.00012 7;). 

AIatusamine (1). Amorphous solid (picrate mp 138-144”); 

[a]‘,’ -11” (CHCI,; c 3.0); UV IEHnm (E): 221 (9000) 268 
(3500); IR vCHC13 cm-‘: 1730 (br), 1575 (br); ‘H NMR (Table 1); 

MS m/z 789 [Ml+. HRMS: Found 789.2836 [Ml+; 

C,,H,,O,,N requires 789.2841. 
Neoalatamine (3). Amorphous solid; [a]2 +42” (CHCI,; 

c 1.1); UV AZ?” nm (6): 228 (17 000), 267 (4100); IR vCHC’3 cm-‘: 

3380, 1755, 1745, 1725 (sh), 1585,1575; ‘H NMR (Table 1); MS 

m/z 797 [Ml’. HRMS: Found 797.2553 [Ml+; C,,H,,O,,N 

requires 797.2531. 

Alatusinine (5). Amorphous solid; [a]‘,” - 16” (CHCI,; c 0.6); 

UV lktH nm (E): 223 (7600), 268 (3200); IR vCHC13 cm-‘: 3480, 
1750 (br), 1590, 1575; ‘H NMR (Table 1); MS m/z 821 [Ml’. 

HRMS: Found 821.2711 [M]+;CssH4,01sN requires 821.2741. 

Transformation of euonine (2) into alatusamine (1). A soln of 

4-dimethylaminopyridine (3.6 mg) in pyridine (ca 0.1 mi) was 

added to a soln of 2 (13.1 mg) in SOCI, (0.05 mlkpyridine 

(0.5 ml) at 0”. The mixture was stirred at 50” for 17 hr, diluted 

with ice-H,O, made basic (pH9) with solid K,CO, and ex- 

tracted with Et,0 (20 ml). On removal of solvent an oily material 
(14.6 mg) was obtained, which was separated by prep. TLC on 

silica gel with EtOAc to give 2 (1.9 mg) and an olefin 7 (10.7 mg, 

98 % based on reacted 2), amorphous powder; IR vCHCt3 cm- i: 

1740,1585,1570; ‘H NMR (Table l);MSm/z787 [Ml’. HRMS: 

Found 787.2704 [Ml’; C,,H,,O,,N requires 787.2687. A soln 

of oletin 7 (6.8 mg) in MeCN (0.4 ml) was added to a soln of 

potassium azodicarboxylate (35.8 mg) at -30”. To the mixture 

was added a soln of HOAc (0.1 ml) in MeCN (0.9 ml) gradually 

over 2 hr. The mixture was stirred for 2.5 hr at - 30 to - 25”; the 

yellow colour of the mixture disappeared at the end of the 

reaction. The mixture was coned under red. pres., diluted with ice- 

H,O, made basic with saturated NaHCO, soln and extracted 

with Et,0 (20 ml). Evapn of solvent afforded 1 (5.9 mg, 87 %), 
which was shown to be pure by HPLC analysis. Identification 

was made by spectral (IR, ‘HNMR and MS) and HPLC 

comparison. 

Conversion of neoalatamine (3) to alatamine (4). A soln of 3 

(11.2 mg) in pyridine (0.5 ml) and Ac,O (0.05 ml) was kept at 

room temp. for 7 hr. Additional Ac,O (0.5 ml) was added to the 

mixture, which was kept at room temp. for 16 hr. Evapn afforded 

4 (9.2 mg, 78%), mp 184191” (MeOH), mmp 184191”. 

Identification was also made by spectral (IR, ‘H NMR and MS) 
comparison. 
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