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Abstnu~; Ternary iminium perchlor~ are used as synthetic eqoivalents for aliphatic and aroma& aldehydes in a 
complex one pot reaction, providii an easy access to teqyridii with peripheral ~bsti~~~. According to the 
proposed reaction meehaoism this is the first example of an ~~~i~n of a ketone using this type of iminium salts. 
Surprisiiy, the reaction produces “S-shaped” and “U-shapsd” isomenr. The diibutioa of isomehc products seems to 
be strongly hfktced by electmnic and/or steric properties of the substitoent in the native iminium compound. 

la: R-H 
lb: It-n-Butyl 

Fig. 1 

2a: R*H 
2b: It-COaEt 

Fused pyridhes am very use&l Ibsen in the design of ~~~~ wmpounds, because 

of the donor function of the pyridine nitrogen.’ Up to now, tbe synthesis of suitable polypyridine moieties 

is the limiting step in long synthetic txqtences. Moreover, the lsrger molecules, such ss the torands ltza 

or some polyaza cavities, e.g. 2, l&1 exhibit only a poor ~1~~~ without periphersj ~b~~~. 

According to the anneWon psttem of these exsmples, the intrcduction of solubility improving carbon 
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fragments into the central pyridine nucleus can only take place in the 4-position. In this paper, we present 

a ~ve~nt synthesis of substituted ~l~~d~, which show good ~~b~~s in organic solvents or in 

water. 

A simple synthetic approach for the an of a central.4+ryl~~~ pyridine unit was 

described by Thummel et al.’ This method is based on a modified ahiol condensation of the enamine of 

6,7~y~5~q~o~~ 3 with an aromatic aldehyde followed by Michael addition of a second 

enamine moiety to the arylidene ketone intermediate. The resulting l,S-diketone precursor is condensed 

with ~~~ acetate in a second reaction step. 

Unfortunately, this procedure did not succeed for aliphatic aldehydes. Due to the ease of its 

enolization, side reactions might occur. Keeping the principal idea of this synthesis in mind, the problems 

should be overcome by replacement of the aldehyde with a suitable ektmphik synthetic equivalent. 

In the course of our investigations into the Mannich reaction, we have recently developed a novel 

synthetic route for the preparation of unsubstituted, fused bi- and terpyridines, using Man&h bases or 

simply methylene iminium salts as building block6 Consequently, we describe here the results of the 

adaption of one of these procedures, using ternary lminium perchkwatm as synthetic equivalents for both 

ahphatic and aromatic aldehydes. 

The synthesis of ternary iminium salts 4 is easily achieved by condensation of dimethylamine 

perchlorate (or other suitable secondary amine perchlorates) and the appropriate aldehyde following the 

procedure of Leonard.’ Most of these compounds are unusually stable against moisture compared with the 

better known methylene iminium salts. 
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Table 1. Some examples of 
terpyridines a 5,6 

Thus, heating a mixture of two equivalents of ketone 3 6Y9 and one equivalent of N,N~yl~4~- 

methoxy)benxylidene iminium perchlorate 4a in the presence of ammonium acetate for 48h at 140 “C 

(argon atmosphere) results after workup * in the formation of a yellow brownish oil. After cohmm 

chromatography @O,, activity III, CH&lJacetone 1O:l) we isolated the expected 7-(4’~methoxy)phenyl- 

5,6,8,9-~~d~u~8,7-b][1,10~~~ 5a in a moderate 26% yield (scheme 1). In addition, 
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we isolated another cry- product, which showed the expected proton rwonances. Nevertheless, we 
obeervedtwosttsof~for~tharomaticandatiphatc~oftttr:~ycycliccarbon~t. 
Additional spectrowopic analysis (nmr, ms, and x-ray crystallographic data ‘) enabled us to assign 
structute 6a to this second fraction, 6-(4’-methoxy)phenyl-7,8,13,14-tetrahydroquin~g,7- 
k][l,8]~~~. 
As shown in table 1, the distribution of isomeric quino[l ,x]phenanthroliues seems to depend strongly on 
the electronic and/or steak properties of the substituent in the native iminium compound. Thus, the more 
electron rich 4’-N,Ndimethylaminophenyl fragment pmdominantIy produces the “U-shaped” 
whemas the aliphatic isopropyl fragment nearly q~ti~tively gives the “S-shaped” type 6. 
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Scheme 2. Proposed reaction mechanism and ~~ during the synthesis of ~bs~ fused 
j@ditWS. 

Our pmhminary attempts to interpret the results of the above experhnents is shown in scheme 2. 
We assume pathway A to be initiated by an antic ~ch reaction) of ketone 3 with the 
electrophilic iminium compound, leading to the hydroperchlorate salt of the corresponding Mannich base. 

These compounds am known for their thermal instability, especially in the case of the dimethylamino 
~~~~.‘O Under the current reaction conditions, they generate the Michael acceptor which is attacked 
by a further equivalent of ketone 3. The resulting 1Jdikeume is condensed in situ with ammonia (e.g. 
from ammonium acetate). The intermediate dihydro pyridine camrot he isolated and is oxidized in the final 
step to the heteroaroma tic system 5. However, the initial step of pathway B seems to be an aldol 
wndensation of two equivaients of ketone 3. This intermediate may be at&eked by the iminium compound 
leading to a vinylogous Mannich base. After the elimination of dimethyiamine, Michael addition of 
ammonia, and cyclization results in the formation of 6. 
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