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 SYNTHESES OF A NEW CLASS OF DYES-COUPLING REACTIONS OF 

DIAZONIUM SALTS WITH 2-AND 3-ALKOXY-1, 6-METHANO-[10]-ANNULENES 

 Richard NEIDLEIN,*1) Christoph Martin RADKE, 
 and Reiner GOTTFRIED 

 Pharmazeutisch-Chemisches Institut 

 der Universitaten Karlsruhe (TH) and Heidelberg, 

 Im Neuenheimer Feld 364, D-6900 Heidelberg 

 2-and 3-Alkoxy-1, 6-methano-[10]-annulenes were coupled with 
aryldiazonium salts yielding the corresponding quinone hydrazones as 

cycloheptatriene derivatives. Analytical data are discussed.

The hydroxy-1,6-methano-[10]-annulenes2,3) 1 and 3 are iso-It-electronic with 
1-and 2-naphthol. In solution they tautomerize partially to their keto isomers 2 

and 4 By derivatization you can fix the aromatic state in 1 '3) and 3 yielding the 

alkyl ethers 5 and 11. Reactions with diazonium salts ought to be possible-a con-
 y w 

sideration which led to the syntheses of the bridged quinone hydrazones 7a-7c and 

13/14a-c.
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Table 1. Physical constants

7a-c: A suspension of 3 mmoles of the diazonium salt in 5 ml acetic acid and 

2 ml sulfuric acid is added to a solution of 3 mmoles of 54) in 20 ml ether. The 

solid product is recrystallized from methyl ethyl ketone. 

 13/14a-c: A suspension of 5 mmoles of the diazonium salt in 8.75 ml acetic 

acid and 2.5 ml sulfuric acid is added to a solution of 5 mmoles 11 in 10 ml acetic 
1-111  

acid. The mixture is neutralized and extracted with methylene chloride and the product 

purified by column chromatography and recrystallisation from acetone. 

 Satisfactory elemental analyses were obtained for all new compounds.
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Table 2. 1H-NMR data 

(chemical shifts in ppm relative to TMS, 

coupling constants J in Hz, solvent: CDC13)

Table 3. 13C-NMR data (chemical shifts in ppm)

Each of the new compounds may isomerize in two ways: The cycloheptatriene-

norcaradiene and the hydroxy azo-quinone hydrazone equilibrium. 

The NMR absorption of C-2 is typical for a carbonyl carbon. This clearly 

indicates that these dyes predominantly exist as quinone hydrazones. For the 

compounds 7a-c there is still further evidence: The IR spectra show a
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N-H absorption at 3300 cm-1 whereas no OH absorption could be detected. Extensive 

NMR studies on the cycloheptatriene-norcaradiene equilibrium have been made by H. GCnther and 

E. Voge l5'6). According to these publications there are two sensitive variables indicating 

the position of the equilibrium, the absorptions of C-1 and C-6 and the geminal coupling constants 

of the protons of C-11. The 13C resonance absorptions range from about 115 ppm for the cyclo-

heptatriene to 55 ppm for the pure norcaradiene isomers 5). 1H-NMR exhibits geminal coupling 

constants of about 11 Hz for the cycloheptatriene and 4.5 Hz for the norcaradiene tautaners. 

Taking these arguments in consideration the compounds 7a-c can clearly be identified as cyclo-

heptatriene tautaners. For the mounds 13 14a-c both the absorptions of C-1 and C-6 and the 

geminal coupling constants for the methylene bridge protons are between those measured for the 

norcaradiene and the cycloheptatriene tautamers. For that reason we suggest that a fast equi-

librium exists between 13,-c and 14 c. Investigations on the temperature dependence of the 

equilibrium are planned. Hydrogen bonding between the hydrazone proton and the 

ortho nitro group is evident for the compounds 77a-c. Hofer and Uffmann7) give a 

hydrazone-1H absorption of 11.8 to 12.0 ppm for 2-nitrophenyl hydrazones versus 

9.0 to 10.0 ppm for hydrazones having no possibility to form hydrogen bonds. The 

assumption of hydrogen bonding between the hydrazone proton and the carbonyl group 

for the compounds 13/1c is confirmed by a work of M. Drew8'. He measured 

N-1H absorptions ranging from 15.09 to 15.89 ppm for phenylhydrazones of dimedone. 

The crystal structures of his products clearly indicate hydrogen bonding. 

 The new compounds described above were tested for their dyeing characteristics 

and have extinction coefficients comparable to those of the isoelectronic naphthoquinone dyes. 
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