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Synthesis of 1-Arylimino-4-methyl-4-trichloromethyl-2,5-cyclohexadienes

Kyo Abe,* Masakatsu Takahashi
Department of Chemistry, Osaka City University, Sugimotocho 3-3-138, Sumiyoshiku, Osaka 558, Japan

1-Arylimino-4-methyl-4-trichloromethyl-2,5-cyclohexadienes 3 were Method A

obtained in 21-95% yield by treating 4-methyl-4-trichloromethyl- 1. ArNH, (2)/EtMgBr H3C_ X
. A . THF, 10°C, 20 min

2,5-cyclohexadienone (1a) with aryl amines 2. ’ ’

2. reflux, 9-28h Q or 3i
21-95%

With the intention of synthesizing the diamine, 1,1-bis(4- N
di-p-tolylaminophenyl)cyclohexane (5a),! which is the  H3C X NAr
hole-conduction and injection-agent in the electrolumin- __J 3
escence, we carried out a direct N,N'-tetratolylation of
1,1-bis-(4-p-aminophenyl)cyclohexane (2i) with p-iodo- 0 Method B CHs
or bromotoluene by means of the Ullmann reaction. 1 ArNH, (21/TsOH

. toluene, reflux, 24-28h
However, the yields were as low as 2 %. Therefore, we T
intended to obtain 5a via 1,1-bis(4-p-toluidinophen-
ylcyclohexane (4d), because the conversion of 4d to Sa HN\Ar
could be possible by the literature method.? 4

between 4-methyl-4-trichloro- and dichloromethyl-2,5-
cyclohexadienone (1a* and 1b, respectively) and the aryl H3C
amine 2i, as in the reaction between secondary aliphatic

amines and 1b.* However, the reactions resulted only in ‘
the recovery of starting materials, 1a or 1b, and 2i. This 3i
failure seemed to be attributed to the weak basisity of aryl
amines. Therefore, some suitable reagent is necessary for / \
activation of nitrogen atom in aryl amines. As a model Ar—N N~ar
reaction for the activation of 2i, aniline (2a) and ethyl- O O
magnesium bromide were chosen leading to the N-

magnesium bromide salt of aniline (organolithium rea- ‘

gent is not suitable for this purpose, because the o-

position of aryl amines is much more subject to lithi- S5a Ar= 4-CHiCeH,
ation). The salts were treated with dienone 1a in re- H
fluxing tetrahydrofuran to afford 1-phenylimino-4-meth- x>®¢N N<ar
yl-4-trichloromethyl-2,5-cyclohexadiene (3a), which is a e O O
feasible synthetic intermediate for N-tolylaniline. Thus, 3

several azomethine 3b—h were prepared by this reaction ‘

between 1a and the salt of corresponding aryl imines

2b-h in moderate yields (Method A, Table 1.). 5b Ar = 4-CHyCeH,

In order to prepare 4d, first we carried out the reaction X }@N

However, in the case of 2i Method A did not give 3i, X=CCl
since the N-magnesium salt of 2i precipitated out in tetra-

hydrofuran to arrest the reaction progress. Secondly, in 2,3 Ar 2,3 Ar

order to prepare 3i, an acid catalyzed condensation
between 2i and the dienone 1a was performed using p-
toluenesulfonic acid in refluxing toluene to afford 3i,
which was contaminated with the product 1-{4-[1-(4"-p- 4-MeOCcH, 4-H,NC¢H,
toluidinophenyl)cyclohexyl}imino}-4-methyl-4-trichlo- 15;(())%61}114 2 £ NH;
romethyl-2,5-cyclohexadiene (5b). This acid catalyzed o ' O O
condensation was also applied for the aryl amines 2a~c

and 2g to afford the corresponding azomethines 3a~c ‘

and 3gin almost the same yields as Method A (Method B,

Ph f 4-CIC{H,
4-MeCH, 4-1C¢H,

o Qa6 T
=0

Table 2.). However, in this condensation, the azomethines
3a-c were contaminated with small amounts of the

corresponding N-tolylarylamines 4a—c, respectively. 4 a b c d

These azomethines 3a—i and 5b were converted to Ar Ph 4-MeC(H, 4-MeOCH, N
corresponding N-tolylarylamines 4a—i, when they were / O \©‘CH3
subjected to reductive aromatization.® The diamine! 5a

was obtained from 4d by literature procedure,? which will .

be reported elsewhere.
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Melting points were measured with a Yanagimoto Micro-MP
apparatus and are uncorrected. The following instruments were
used for recording the spectra. IR: Nicolex-5ZDX spectrophoto-
meter, "H-NMR: Jeol-GX 400 spectrometer, *C-NMR; Jeol-FX
100 spectrometer, MS: Jeol-D 300 spectrometer.

1-Arylimino-4-methyl-4-trichloromethyl-2,5-cyclohexadienes 3a—h;
General Procedures:

Method A: To a stirred solution of EtMgBr [generated from EtBr
(0.6 mL, 8.1 mmol) and Mg turnings (0.165 g, 6.75 mmol)] in dry
THF (1.5mL) is added a solution of arylamine 2, (8.1 mmol) in
anhydrous THF (10 mL) at 0°C. After 20 min, a solution of 13
(1.506 g, 6.67 mmol) in anhydrous THF (30 mL) is added under Ar
atmosphere. The mixture is refluxed for 9-28 h, and THF is re-
moved under reduced pressure. The residue is dissolved in aq
NH,C1 (40 mL), extracted with CHCl, (3 x 40 mL), washed with
brine, and dried (Na,SO,). The solvent is removed in vacuo and the
residue is purified by chromatography on silica gel [Et,O/hexane
= 1:8] to afford azomethines 3 as crystals (except in the case of
3i). Analytical samples are obtained by recrystallization from
hexane.

Method B: A solution of 1a (1.96 g, 9.8 mmol), an appropriate aryl
amine 2 (8.7mmol), and TsOH (0.01g, 0.07mmol) in toluene

SYNTHESIS

(30 mL) is refluxed for 24—28 h using a Dean-Stark apparatus, the
side tube of which is packed with MgClO, (2 g). Toluene is then
evaporated under reduced pressure. The residue is triturated with
water (30 mL) and extracted with CHCIl; (3 x 30 mL). The combined
CHCI; extracts are washed with brine (20 mL), dried (Na,S0O,),
filtered, and evaporated. The products are separated by chroma-
tography on silica gel (Et,O/hexane = 1:8). The first eluate is the N-
tolylaryl amine 4 followed by azomethines 3 as crystals (except in the
case of 3i). Analytical samples is are obtained by recrystallization
from hexane.
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