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Abstract-(i)-9-Demethylrubulosine (I) has been synthesized from the trlcy- - 
c l i ~  amino acid VU through the intermediates V m ,  IX, and IV. Nonconformity 

of synthetic (?)-I with demethyltubulosine indicated the alternative 10-de- 

methyl structure (V) to be the correct expression for this Alangium alkaloid. 

Among a number of benzoquinolizidine alkaloids isolated from Alangium lamarckii Thw. (Alangiaceae) 

is a phenolic base designated as demethyltubulosine."2 On the basis of its two-step methylation 

to 0-methyltubulosine (in) through tubulosine (TI) and on the mass spectral evidence, Popelak and 

co-workers1 reported that the structure of demethylt~bulosine had to be expressed by either the 

formula I or V, but a differentiation was not possible at that rime. In the present work we se- 

lected (i)-9-demethyltubulosiie (I) as a target for synthesis with a view to elucidating the enact 

location of the phenolic hydiaxyl group in ring A of rhe natural base. This selection was based on 

our recent finding3" that desmethylpsychotrine, a CO-occurring alkal~id,~ has the 9-demethyl struc- 

ture (VI), and the synthesis of (+)-I w a s  accomplishrd as follows. 

The key intermediate generated in the synthetic plan was the racemic tricyclic amino acid VU,which 

was prepared in eight steps from ethyl (t)-trans-5-ethyl-2-oxo-4-piperidineacetate5 according to the 

recently reported procedure3 ("lactim ether methodqm6). Condensation of VU with 5-benzyloxytrypt?- 

mine7 using the coupling reagent diethyl phosphorocyanidates (Et3N, HCONMe2, room temp., 6 h) fur- 

nished the amide V3I (mp 92.544'~)~'~~ in 93% yield. On cyclization with POC13 (boiling toluene, 

2.5 h), the amide V3I was converted into the dihydro-0-carboline IX (69% yield; mp 105-106'C),11 

which was then hydrogenated over Adams catalyst (dioxane, 1 arm, 29°C. 40 mid. Chromatographic 

separation (silica gel. CHC13-EtOH) of the hydrogenation products afforded (?)-0,O-dibeneyl-9-de- 

methyltubulasine (IV) [29% yield; 'H nmr (CDC13) 6:12 3.83 (3H, s, MeO); I3c nmr (CDCl3) 6:'' 3 6 . 5  

(C-2), 36.9 (C-1). 49.4 (C-l,)] and its 1'-epimer (XU) [54% yield; IH nmr (CDC13) 6: 3.54 (3H. s ,  

MeO); 13c nmr (CDC13) 6: 37.9 (C-2), 38.3 or 38.6 (C-1), 52.3 (C-la)] as glassy materials. Deben- 

zylation [Pd-C/H2, MeOwAcOH (1: 1, "17,). 1 arm, 27'C, 3 h] of IV gave the desired phenolic base I 
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(814 yield), which was characterized as a dihydrate Imp 213214'C (dec.); 'H nmr (MezSO-66) 6: 3.71 

(3H, s ,  MeO)]. The epimeric base X U  was similarly debenzylated to produce the corresponding phe- 

nolic base X m  [mp 235236.5'C (dec.); IH m r  (Me2SO-&) 6: 3.49 (3H, s,  MeO)] in 86% yield. 

Proof of the correctness of the assigned configuration at C-1' of IV, XU, I, and X m  was provided 

by the following findings. The formation of a 1 :  1.9 mixture of IV and XUin the above catalytic 

hydrogenation of IX corresponded to that1' of a 1 : 2 mixture of deoxyrubulosine (XIV) and isodeoxy- 

tubulosine (XVU) or to that1* of a 1 : 1.9 mixture of 0-benzylalangimarckine (XV) and its 1'-epimer 

(XIX) in a similar hydrogenation of the dihydra-8-carboline X or XI. On tlc (silica gel, CHC13- 

EtOH or CHCl3+eOH) analysis, IV and I shoved higher Rf values than did their 1'-epimers XIland XET, 

and this chromatographic behavior corresponded to that1' observed for a pair of tubulosine (lI)13,1s17 

and isotubulosine (XVm)13915,17 and to found for a pair of XV and XIXor of alangimarckine 

(XVI) and its 1,-epimer (XX). In the 'H nmr spectra of IV and XU in CDC13 or of I and XET in MezSO- 

d6 (see above), the methoxyl protons of XUor X m  resonated at higher field than did those of IV or - 

I by 0.29 or 0.22 ppm. Such a relationship has been fo~ndl'?~' to hold for a pair of tubulosine 

(U)and isotubulosine (VIU) and of alangimareklne (XVI) and its 1'-epimer (XX). The fourth crite- 

rion employed for the stereochemical assignment was the 13c nmr spectral data described above. Each 

of the C-1, C-2, and C-1' carbon signals of IV appeared upfield from the corresponding carbon signal 

of XU by 1.4-2.9 ppm. These trends are similar to those found by Wenkert e . 1 9 f o r  ochrolifuanine 

A and ochrolifuanine 8, a 1,-epimeric pair of the indoloquinoliridine-type congeners, and to those'' 

found by us far a pair of alangimarckine (XVI) and its 1'-epimer (XX). 

Although the uv (in MeOH, 0.1N aq. HC1, or 0.1 N aq. NaOH) and mass spectra of (f)-I were virtually 

identical with those of natural (-)-demethyltubulosine,' the IH nmr spectra and tlc behavior of the 

two samples were nor identical. ~ h u s ,  che reeulrs reported above definitely exclude the structure 

I, contrary to our expectation, and have led us to propose the alternative 10-demeth~l structure (V) 

Ear demethylrubulosine. 
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