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Recently, a systmwtic method available for the synthesis of cm@icated 

1 compounds has been discussed and Corey has developed a ccsnputer-assisted 

synthetic analysis, which allowed the automatic processing of a target 

mlecular structure in the retrosynthesis.2 We have also been interested in a 

3 ckveloptent of an effective way for the synthesis of cgnplex rmlecules and 

here will discuss our new synthetic approach, which we call Retro Mass Spectral 

~ynthesis,~ based on the analysis of a fra-tation process in the mass 

spectmn used widely in a structural detemination of organic mnp3unds. 

Since fra~ntation in mass spectnnn is a chemical process that results in 

bond breaking, fra~prentation of a compound in the mass spec- is m t h e s  

closely similar to chemical degradation reactions. For example, cyclohexene 

produces butadiene ion radical and ethylene in its fracpnentation, a process 

which is also observed in chemical reaction. On the other h d ,  cyclohexenes 

can be obtained fran butadienes and ethylene derivatives by a Diels-Alder 

reaction. These phenorrena indicate that some mss spectral fragnentations 

parallel chemical degradation processes and therefore also parallel re- 

pmcesses of synthetic reactions of organic cmptm%. In fact, typical 

isoquinoline syntheses correspond to retro-process of the framtation 

patterns in isoquinolines as sham in the follaving schane. 



-means mass s p e c t r a l  fragmentation process 

--+- i n d i c a t e s  chemical r eac t ion  

Cm this consideration, we examined a total  synthesis of the alkaloids having 

a quinazolone system by retro mss spectral synthesis. 

. . 
Evojlarmne (A), a typical IB&EX of the quinazolinocarboline alkaloids, 

showed two characteristic ions, 2 ancl 2 by a retro-Diels-Alder reaction of 

ring D in its mss s ~ t r u m .  This phenarenon indicates that ediarnine (,&) 

could be synthesized from 3,4-&hydro-6-carboline (5) and the iminoketene 2.  

First,  we investigated a synthesis of the iminoketene x, whose reaction 

with cyclic imines was carried out as a model e x p e r h t .  I t  has heen wel l  

known that the reaction of anthranihc acid (4) hydrochloride with phosgene 

afforded isatoic anhydride (?a), whose condensation with imines was investigated 

under severe condition. Since the mechanism had not been r e p r t d  in the above 

reaction, we assum3 that an inkmediate would be iminoketene a,, formed by an 
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elimination of carbn dioxide by a retrograde Diels-Alder type reaction as 

shown in the following chart. In our case cycloaddition reaction with imines 

wuld be hoped to proceed under mild conditions and, therefore, sulfinamide 

anhydride >b was used as a possible precursor of x. 
0 
II 

H OMe 

Heating anthranilic acid ($,) with thionyl chloride in dry benzene under 

reflux gave the unstable sulfindde anhydride zb. The reaction of >b with O- 

mthylpyrrolidone (@,I, which was unstable on heating, was carried out in dry 

benzene at mm temperature for 1-2 h to afford regiospecifically deoxyvasici- 

none (2) in gccd yield. In this reaction, the sulfinamide anhydride >b could 

have been converted into the iminoketene ,& which would regiospecifically 
react with @by a concerted (,4 + ,2)cycloaddition pattern to form deoxyvasi- 

cinone (2). However, since the anhydride zb is prepared by heating at 80° C 

without d-sition to the iminoketene Z, a stepvise mchanism via the 

intenwdiate @, is likely. 5 

On this finding, a synthesis of evdiamine (A) was investigated by the saxe 
reaction as above; thus heating N-mthylanthranilic acid (,J& with thionyl 



On this finding, several alkaloids were prepared by the reaction of 

sulfinamide anhydrides with the appropriate amides as shown in the follminq 

c h a r L 6 r 7  

0 R=H qlycorine 

R=Me glomerine 
RCONH2 + 

R = E ~  homoglomerine 
H 

R=cHOHMe crysoqine 

R=CH ~h qlycosmine 
2 

arborine 
( ) 

mtecarpine (@ was also synthesized from N-fonnyltryptamine (&,@,Fa) through 

indolylethylquinazolone derivative (R). 6 
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chloride gave an unstable sulfinamide anhydride (a), which was treated w i t h  

3.4-dihydro-8-carboline (2) in dry benzene a t  ncsn terrpzrature to afford 

regiospcifically evodiamine (k), in 65 % yield along a re-process of ms  

s p c t n m  of A. 5 

By the s m  ~ t h o d ,  rutecarpine (a) ,5 euxylophoricine A and C (,I& 
6 

were prepared £ran the corresponding iminoketenes and 2.  

Secondly, we investigated the reaction of iminoketenes with amides as  an 

extension of our m e w .  Thus, the sulfinamide anhydride zb, was treated w i t h  

2-piperidone (@) i n  dry knzene a t  roan temperature overnight to give 

an alkaloid from Mackinlaya species, 6,7,8,9-tetrahydropyrido L2.1-blquinazolin- 

ll-one (#,) in 90 % yield, as shown in the follming chart. This structure was 

proved by direct mnprrisons with the authentic sanple, prepare3 in  82.4 % 

yield £ran the sulfinamide anhydride zb and C-~thylpiperidone (a). 
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