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MAXONINE: STRUCTURE CORRECTION AND SYNTHESIS 

T. Rosa Kelly+, Wei Xu and Jayashree Sundaresa~~ 

Abstmct: The i?anmlm for Ihc pcIuacyclic aaloii maxonh is revised from 1 to 17. Compound 17 was 
pepsndbymaalsynthckaadshownidenbicaltothcnatlaP~~ 

Hatmane (2) was elabtuatcd (Equation 1) to akkhydc 5 by conversion to its hcnzal derivative 3: 
protection and ozonolysis. The E-ring unit 10 was prepared as outlined in Equation 2. Ours previously 

l.C&cHO, 
ltflux’ % 

w 
2.P~wBGl 

- (Eq. 1fS9 

N&i 

2 5 

PMB =ph4&c&I4cH*- 
4,R=PMB 

dcvclapcd application oftk Cunins method6 to the rcgiospecil% lithiation ofniaxinaldchyck (6) gave bromide 
8 via 7. Reaction of8 with mcthyhmtgwsium bromide folIowed by methylation generated 10, 
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Compounds 5 and 10 were linked (Equation 3) by lithium/halogen exchange of 10 with n-B&i (to give 
11) followed by addition of 5 to 11 to provide 12. Oxidation of l2 was accompanied by cleavage of the para- 
methoxybenxyl group, giving 13. 

Ether 13 was then exposed to a solution of 48% HBr in acetic acid at teflux. It had been our 
expectation that 13 would be converted to 14 (or a pro&mated form thereof) and that 14 would undergo 
intramolecular IGtlkyhuion to furnish 15. Deprotonation of 15 would then (note snows in 15) provide 1. 
Since Dr. Delle Mona&e had generously supplied a sample of authentic maxonine. it was easy to monitor the 
outcome of reactions intended to convert l3 to maxonine. But numerous attempts to achieve the conversion of 
13tolfaikdtogiveevenatraceofmaxonine, diketone 16 was fnquently obtained as a reaction product 

Our inability to convert l3 or functionally equivalent compounds to maxonine led us to reexamine the 
structure. assignment for the natural ptoduct. Due in part to maxonine not only being noncrystaUine, but also to 
a total of less than 20 mg having been isolated, the structure assignment rested heavily on 2D NMB 
spectroscopy. Structure 1 is in good agmement with the NMB data reported by Delle Monache et aL But 
reconsideration of that data suggested that structmu 17 is also in accord with the data tqxnted fa maxonine. 
Moreover 17, like 1, is consistent with standanl pathways of monoterpenoid indole alkaloid biosynthesis.11 In 
fact. the same basic skeleton as 17 is found in deoxyadifoline (l&l2 

AlthoughtherepmedspectraldatadidnotallowacleaTdistinctonberweenland17asthestruaurcfor 
maxonine, two NMB experiments on the authentic sample aheady in hand were decisive. Delle Mona&e et al. 
had shown that kadiation of H-19 caused considerable NOE enhancement of H-21, consistent with both 
structures 1 and 17. We found that irradiation of H-21 gave NOE enhancement of H-19 and the methyl 
resonance, as expected for both 1 and 17. In addition, NOE enhancement was also seen for H-12, but not H-5, 
which is consistent with stnrctum 17 but not 1. Moreover, long range HMQC measurem ents - which indicated 
three bond coupling of C-2 with H-6 and H-21. and of C-3 with H-S (but not H-21) -reinforced the tevision of 
maxonit&s structme fiuan 1 to 17. 
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Validation of the structure revision was achieved by totai synthesis (Equation 4). Alcohol 9 was 
converted to unstable bromide 19, which was then used immediately to allryiate the indole nitrogen of 
benzahmrmane (3) to ptoduce 28. A paIIadium-cataIyzed intramolecuIar Heck reaction13 then gave both cis- 
and tram+21 along with 22.14 Piiy, oxidative cleavage of the stilbene double bond in 21 produced 17 
which, except for chiqkai proper&, is i&nticaI to authentic maxonine by ditect comparison. 

9, X=GH 20 

19, X=Br 0504, IOi/ 
rn 

~summary,the smmture of maxonine is estabiished as 17, not 1. 
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k“;add0.308gpMeGC&CH~Br7inIOmITHF I8hat~aqworkup+O5OOg4(86%) 5:048Og4 
SaIient experImentaI details 4: add 0.400 g benzalharmane4 to 0.115 g NaH in 10 ml m 1 h at 

in 5:l CI-I2@/MeGH + 0.001 g Sudan Red15 at -780; pass ozo& until pale ye&w; 30 mitt at -78’; &I 1 ml 
Me2S; 1 h at -78’; 2 h at 20’; temove voIatiIes in vacy, Sash chromate 
0.270 g !I (71%). 8: 1.87 ml Me2NCH$II$IHMe m 65 ml THP at 

phy (s&a, 3:7 EtGAc/pet. ether) + 
- $ 8 + 5.63 ml 2.5 M n-B&i in hexane; 

15 min at -78’; add 1.16 ml 6; 15 min at -78 ; add 6.14 ml 2.5 M n-BuLi in hexane at -78’; 4 h at -42’; cool to 
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