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A Biogenetic-Type Approach to Homoerythrina 
Alkaloids' 

Summary: A unified synthetic approach to homoerythrina 
alkaloids via the dibenz[d,f]azecine 11 has produced the 
s'chelhammera-type skeleton 12 and a new homoerysodi- 
enone skeleton 13. 

Sir: Recently, attention has been focused on the total syn- 
thesis of cephalotaxine2 1, since it is the alkaloidal portion 
of the antitumor esters3 of Cephalotaxus harringtonia. 
The presence of schelhammera-type ilkaloids4 such as 3- 
epischelhammericine 2 in species of C e p h a l o t a x ~ s ~  has led 

cephalotaxine 1 schelhammercine 2 

us and others5a to the proposal that both the schelham- 
mera-type and Cephalotaxus alkaloids are biogenetically 
related and may be classified as homoerythrina alkaloids. 
We have been interested in testing in the laboratory a uni- 
fied approach to homoerythrina skeletons via the substi- 
tuted phenethylisoquinoline 3 and the pivotal dibenz- 
[d,f]azecine 5, shown in Scheme I. It seemed reasonable 
that compound 5 could be a possible biogenetic precursor6 
to the Cephalotaxus (pathway c, Scheme I) and the Schel- 
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hammera alkaloids (pathway a, Scheme I) as well as the 
hitherto unknown homoerysodienone skeleton 8 (pathway 
b, Scheme I). In fact, the dibenz[d,f]azecine 5 is also a ho- 
molog of the alkaloid erybidine.7 In this communication, 
we wish to report the synthesis of the dibenz[d,f]azecine 11 
and its oxidative transformation into two homoerythrinadi- 
enones 12 and 13. 

The preparation of the prohomoerythrinadienone deriv- 
ative 9 from the corresponding phenylethylisoquinoline 
precursor has been previously described by  US.^ The hydro- 
lytic fragmentation process, which was affected with 1 N 
hydroxide a t  0' in methanol, yielded the bisphenolic imine 
10 (Scheme 11) in quantitative yield. The stereoelectronics 
of the base-induced bond cleavage requires that the com- 
pound 10 initially possess the unusual trans-imine m ~ i e t y . ~  
The bisphenolic imine 10 was converted into its hydrochlo- 
ride salt (dp 237-239') with anhydrous hydrogen chloride 
in ethanol. This imminium chloride was reduced efficiently 
with sodium borohydride in ethanol to the crystalline 
bisphenolic amine 11 (R = H, mp 211.5-212.5°).10 The 
overall yield from 9 to pure bisphenolic amine 11 was 76%. 
The preparation of the dibenz[d,f]azecine 11 constitutes an 
efficient synthesisll of the homoerybidine skeleton which 
very likely may occur as a natural product. 

A variety of oxidative cyclizations were attempted on the 
free amine 11 (R = H) and its trifluoroacetamide 11 (R = 
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CH3CO). It  was our original intention to affect the oxida- 
tion of the trifluoroacetamide of 11 in order to produce the 
corresponding diphenoquinone. A suitably substituted di- 
pheno-p-quinone could then be transformed into the ce- 
phalotaxine precursor 7 via an intramolecular Michael ad- 
dition of the n i t r ~ g e n . ~  Attempted oxidation of 11 (R = 
CH3CO) with dichlorodicyanoquinone, potassium hexacy- 
anoferrate, silver oxide, or the ferric chloride-DMF com- 
plex12 yielded only starting material. Thallium trifluo- 
roacetate oxidation of the trifluoroacetamide of 11 (R = 
CH3CO) produced a dimer (35% yield) derived from oxy- 
gen-carbon coupling. Lead tetraacetate oxidation of 11 (R 
= CH3CO) in glacial acetic acid produced in high yield a 
bis-o-quinol acetate. The above results reflect the difficulty 
in oxidizing 11 (R = CH3CO) to the corresponding di- 
pheno-p -quinone, presumably because of the orthogonality 
of the aromatic rings of 11. Thus, each aromatic ring of 11 
(R = CH3CO) behaves independently toward oxidation. 

In contrast to the oxidations of the trifluoroacetamide of 
11, the free amine 11 (R = H) was cleanly transformed into 
two cyclized homoerythrina skeletons with potassium hex- 
acyanoferrate in methylene chloride-sodium bicarbonate 
solution, After preparative layer chromatography on silica 
gel of the crude reaction mixture, a 45% yield of crystalline 
dienone 12 (mp 166-167', from 2-propanol) was isolated 
along with 15% crystalline homoerysodienone 13 (mp 
195.5-197.5O, from 2-propanol) and 35% recovered starting 
bisphenolic amine 11 (R = H). The isolation of the schel- 
hammera-type skeleton13 12 and the new homoerysodi- 
enone skeleton 13 is consistent with standard phenolic cou- 
pling of the amine nitrogen para to a free hydroxyl group 
(paths a and b, Scheme I). The ratio of 12 to 13 is probably 
a good indication of the conformational preference for ring 
closure via path a vs. closure via path b. That no cephalo- 
taxine precursor (path c) was observed in the above oxida- 
tion suggests the absence of a dipheno-p-quinone interme- 
diate or a suitably disposed p-hydroxy group (5, R4 = H). 
We are presently exploring the preparation of the biscate- 

chol derivative of 11 and its transformation into a cephalo- 
taxine precursor, via an o-quinone. 
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Thermal Rearrangement of Allyl Substituted 
2 H-Azirines to 3-Azabicyclo[ 3.1.0lhex-2-enes 

Summary: The thermal rearrangement of 2-allyl substitut- 
ed 2H-azirines to 3-azabicyclo[3.1.0]hex-2-enes proceeds in 
high yield. The reactions can best be rationalized in terms 
of an equilibration of the 2H-azirine with a transient vinyl 
nitrene which subsequently adds to the adjacent 7~ bond. 

Sir: Photolysis of 2H-azirines leads to irreversible ring 
opening and the formation of nitrile ylides as intermedi- 
ates.lj2 These species may be intercepted by a variety of di- 
polarophiles to form five-membered heterocyclic rings. In 
certain cases the initially formed 1,3 dipole can be intramo- 
lecularly trapped3 to give novel azabicyclohexenes." For ex- 
ample, irradiation of allyl substituted 2H-azirines (1) pro- 
duce 2-azabicyclo[3.1.0]hex-2-enes (2) via an unusual 1,l 
cycloaddition reaction of the 1,3 dip01e.~ This observation 
stimulated us to begin a general investigation of the scope 
and mechanistic details of the intramolecular cyclization of 
unsaturated azirines. In this communication we wish to re- 
port on the thermolysis of a number of allyl substituted 


