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Abstract: The spermidine alkaloids (+)-(2S)-dihydromyricoidine (5) and (+)-(2S)-myricoidine (4) were 

synthesized under asymmetric conditions. The synthetic compounds 4 and 5 were found to have positive 
21 [O~]D values in both cases, which agrees with those of the natural alkaloids. Therefore the absolute 

configuration of the natural products are (2S)-configurated and not (2R)- as reported in the literature. 
© 1997 Elsevier Science Ltd. All rights reserved. 

INTRODUCTION 

The spermidine alkaloids (+)-loesenerine (1), (+) -17 ,18-d idehydro loesener ine  (2), and 

(+)-16,17-didehydroloesenerin-18-ol (3) have previously been isolated from Maytenus loeseneri Urb. 

(Celastraceae) 1,2. Their structures were elucidated mainly by spectroscopic means, particularly by 

interpretation of their mass spectral fragmentation patterns (electron impact) as well as by 1H and 13C NMR 

spectra. 
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1 R = Ac (R)-Ioesenedne 
5 R = H (R)-dihydromydcoidine 

2 R = Ac (R)-lT,18-didehydroloesenerine 
4 R = H (R)-myricoidine 

3 (Fi')-I 6,17-didehydroloesenedn- 18-ol 

At the same time, (+)-myricoidine (4) and (+)-dihydromyricoidine (S) were reported as constituents of 

Clerodendrum myricoides Vatke (Verbenaceae) 3. 

The five alkaloids contain the same 13-membered macrocyclic lactam ring formed by spermidine and 

part of a CI0-fatty acid. The chiral center C(2) of (+)-loesenerine (1) was assumed to have the (R)- 

configuration by comparison of the specific rotation of 1 with that of (+)-(R)-3-methoxybut-l-ene. The 

absolute configurations of 2 and 3 were determined by comparison of their Cotton effects with that of 1. The 

chiral centers of 4 and 5 were assumed to have the (R)-configuration because the specific rotation of samples 
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ofN, N'-diacetyl-dihydromyricoidine prepared from 4, 5, and 1 were the same. The (R)-configuration at the 

chiral center, C(2), of these five alkaloids contrasts with the absolute configurations of all other structurally 

related, naturally occurring spermine and spermidine alkaloids, which have the (S)-configuration 4. 

In order to verify the proposed structuresl, 3, we synthesized (2S)-dihydromyricoidine (5) and (2S)- 

myricoidine (4)by enantioselective syntheses. Comparison of the specific rotations of the synthesized 

products with those reported for the natural productsl,3 should permit the absolute configurations of the 

natural alkaloids to be unambiguously assigned. 

SYNTHESES AND DISCUSSION 

The synthesis of (+)-(2S)-dihydromyricoidine (5) was done in analogy to the synthesis of (-)-(2R)-dihydro- 

mydcoidine. For the synthesis of (+)-(2S)-myricoidine (4) we had to introduce a different side chainS, 6. 
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(+)-(2S)-mydcoidine (4) 

a) (+)-campher-10-sulfonic acid, molecular sieve, MeOH, 85%; b) NalO4, MeOH, Ar, 3 h, 93 %; c) 
Ph3P=CHCH2CH=CHCH2CH3, toluene, -80 °, 9 h, 12%; d) i) Me3SiCI, CH2CI2; ii) TFA, 37 %. 

Scheme 

In order to synthesize 4 we introduced the side chain by a Wittig reaction. Studies on this Wittig reaction 

showed that the ylide reagent in solution is only stable for about 3 h. Therefore we added this solution in four 

(every time freshly prepared) portions every 2 h to get 97 in 12% yield only. Treatment of 9 with Me3SiI in 

acetonitrile followed by the addition of trifluoracetic acid gave 4 in 36% 8. 
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(+)-(2S)-Dihydromyricoidine (5) and (+)-(2S)-myricoidine (4) were characterized by IR, I H NMR, 

t3C NMR, TOCSY, tH,|3C COSY, and mass spectra (electron impact as well as chemical ionization). The IR- 

and the electron impact mass spectra of the synthetic and the natural products were identical. With a TOCSY 

and IH,13C COSY spectrum, it was possible to assign all signals. The synthetic compounds 5 and 4, have a 
specific rotation of [t~]~' = +57 2t and [et]o = +61, respectively. In contrast, the natural 5 and 4 were reported to 

have [t~]~' = +77 and [ct]~ ~ = +87, respectively. The smaller values of [t~]~ ~ obtained for the synthetic 

compounds can readily be attributed to the tendency of 8 to racemize. In consideration of these results, we 

suppose that the absolute configurations of (+)-dihydromyricoidine (5) and (+)-myrieoidine (4) were proposed 

incorrectly 3. This is also confirmed by the synthesis of (-)-(2R)-dihydromyridoidine 5. On the basis of the 

syntheses of 5 and 4, we propose that the opposite absolute configuration be assigned to C(2) of the naturally 

occurring compounds, namely the (S)-configuration, which is in accordance with all other structurally known 

macrocyclic spermidine alkaloids 9. 
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