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Reaction of phenyl-13-naphthylamines with formaldehyde and acetone in the presence of HC1 and nitro- 
benzene in butanol solution leads to cyclization involving the naphthalene and phenyl rings, and forma-  
tion of N-aryllepidine salts. 18 lepidine and 5, 6-benzoepidine salts are synthesized and characterized by 
their UV absorption spectra, as well as by their picrates. 

It has previously been shown [1] that secondary al iphatic-aromatic and aromatic amines undergo the Baeyer re-  
action to give quaternary 1-a lkyl -  and 1-aryllepidine salts. The phenyl-substituted analogs have also been synthesized 
[2, 8]. 

In continuation of previous work, it was of interest to make use of cyclizations of phenyl-B-naphthylamine in the 
reaction when three isomeric quaternary salts A, B, and C can be formed: 
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Unlike syntheses of the corresponding quinaldine salts [4-7] Baeyer reaction cyclization conditions for all amines, 
except p-nitrophenyl-B-naphthylamine, result in formation of two isomeric salts A and B (Table 1). If the reaction is 
run in dry toluene or xylene A compounds only are found to be formed, and in lower yields than if it is run in butanol. 
The improbable isomer C could not be isolated in a single case under the reaction conditions studied. Isomer forma-  
tion is influenced by the 5, 6-benzo group, which causes steric hindrance at the CH s group at position 4 in the quinoline 
ring, and thus to some extent favors formation of isomer B, where such steric hindrance is absent (Figs. 1 and 2).** 

It is important to note that there are difficulties about separating the isomeric compounds (IIA-VIIA, and IIB- 
VIIB) formed. Thus, with the exception of IIIB, salts with the N-naphthyl structure are very readily soluble in water, and 
do not crystallize. Use of chromatography on A120 s results in the compounds synthesized undergoing a cyanine condensa- 
tion. Complete purification of the N-B-naphthyl isomers was secured by evaporating the filtrates to dryness and then 
fractionally crystallizing from dry ethanol (VIB and VIIB), and water (IIIB), as well as by repeated precipitation from ethanol 
(IIB, IVB) and chloroform (VB) solutions with dry ether. 5, 6-benzo structure quinoline salts were recrystallized from 

ethanol (IIIA, VIIA, and IXA), from aqueous ethanol (IIA, VIA, VIIIA), and from water (IA, IVA), and they were also precipi-  
tated from chloroform solution (VA) with ether. The compounds prepared were also characterized as their picrates (Table 2). 

*For Part LIII see [3]. 
** Regarding the atomic radii assumed in the diagrams, see [8, 9]. 
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Tab le  1 
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Table 1 (Continued) 
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To confirm the structures of these isomers their UV spectra were determined and compared with those of salts pre- 
pared by cyclizing 1-methyl-g-naphthyl- and -8, B' -dinaphthylamines, where isomeric salts cannot be found (Table 1 
and Fig. a, 2, 4). 

Fig. I. Stereo formula for l-phenyl- 
8, 6-benzolepidine. 

Fig. 2. Stereo formula for I-B- 
naphthyllepidine. 

The spectra of the quaternary salts with a 5, 6-benzo structure of the quinoline ring have three intense bands 
(Fig. 3, 2, 3_, and 4_) while salts which do not have that structure have two absorption maxima (Fig. 8, land 5_). A similar 
regularity is observed for the corresponding quinaldine compounds [I0, II]. 
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Fig. 3. UV absorption spectra of quaternary salts in ethanol: I) l-phenyl- 
lepidinium perchlorate; 2) l-methyl-5, 6-benzolepidinium perchlorate; 
3) l-phenyl-5, 6-benzolepidinium perchlorate; 4) I-8-naphthyl-5, 6- 
benzolepidinium perchlorate; 5) l-8-naphthyllepidinium perchlorate. 

Comparison of the absorption maxima of 5, 6-benzolepidinium salts (Table IA), shows that the long wave maxi- 
mum is almost independent of the substituent at the p position in the phenyl ring (872-877 mB). Compound VIA is an 
exception (Xrnax 860 ms) and this is connected with the effect of the methoxy group. With the short wave maxima the 
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deviation is more important (223-235 rag). Comparison of the spectroscopic data for the compounds synthesized with the 
corresponding data for 5, 6-benzoquinaldinium salts [10, 11] shows increased coloration and lowering of absorption in- 
tensities. In the isomeric compound (B) the short wave maximum is inconsiderably changed by the presence of substi- 
tuents at position 6 in the quinoline ring(6 m~), while the long wave maximum suffers a considerable bathoehromic 
shift (26 mg). Change of the OH group to O -  (IVA and XA; IVB and XB) gives rise to a large bathochromic shift 

(15-88 m~). 

Exp.erim.ental 

1-Phen)d-5, 6-benzolepidinium perchlorate ( I !A);  A three-necked flask fitted with a stirrer, reflux condenser, and 
dropping funnel was charged with 5.8 g phenylnaphthylamine, 20 ml butanol, 2.6 ml nitrobenzene, 9.2 ml acetone, 
and 5 ml concentrated HC1, the mixture heated to 100", and 2.5 ml 30% formaldehyde in 40 ml water added over 1 hr. 
Heating was continued for a further 10 hr, with constant stirring. The dark reaction products were steam distilled, fi l ter- 
ed, boiled with active carbon, filtered, and to the filtrate an aqueous solution of NaC104 was added until no further 
precipitate was formed. The whole was left for 24 hr at room temperature, the precipitate filtered off, and recrystalliz- 
ed from water-ethanol until its melting point was constant. Finely divided, yellow crystalline powder, yield 1.8 g(20%), 
mp 125-127 ~ The salt was readily soluble in ethanol, acetone, chloroform, pyridine, and acetic anhydride, sparingly 
soluble in benzene and water, and practically insoluble in ether. 
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1-/~-Naphthyllepidinium perchlorate (IIB). The filtrate obtained in the IIA experiment was evaporated to dryness. 
The dark gummy hygroscopic precipitate Was dried in a vacuum desiccator, and then triturated a few times with small 
quantities of cold dry ethanol. As a result the precipitate became paler. It was dissolved in boiling dry ethanol, filtered, 
and dry ether added after cooling to 0 ~ On standing the salt separated as dark yellow floes. It was purified by precipita- 
tion from dry ethanol with ether. Minute pale yellow plates, mp 118-120 ~ yield O. 45 g (5%). The salt is readily 
soluble in water. The quaternary salts IA, IIIA-IIIB, VIA-VIB, and VIIIA were prepared similarly. Compounds IVA-VIB, 
VIIA-VIIB, and IXA were synthesized in sealed tubes. 

1-Phenyl-5, 6-benzolepidinium picrate (IIC). An ethanol-water solution of 3.7 g 1 -pheny1-8, 6 -benzolepidinium 
perchlorate was prepared and a saturated ethanol-water solution of picric acid added dropwise until no further turbidity 
appeared. After standing for 24 hr at room temperature, the precipitate was filtered off and recrystallized from ethanol. 
Finely divided, yellow crystalline powder, mp !77-179" (decomp). Yield 4.2 g (85%). The salt was readily soluble in 
acetone and pyridine, sparingly soluble in water, insoluble in ether. With the exception of salts containing aeetoxy groups, 
the other picrates were prepared similarly. 

Compounds VA-C. O. 005 mole of the appropriate hydroxyl-containing salt of IV and 6 ml acetic anhydride, were 
refluxed gently for 40 min. To purify the salt it was reprecipitated from chloroform with ether (VA, VB), or from 
acetone-chloroform mixture (VB, VC). 
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