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2,2'-Azobisquinoxalines substituted with bromo and octyloxy groups and symmetrical binuclear cyclopalladated azo-
quinoxaline are prepared from the corresponding quinoxalin-2(1H)-one oximes.

We have previously reported a route for the direct one-step NH,
synthesis of quinoxaline-2(1H)-one oximes which can be @
easily obtained by the reaction of aromatic orthodiamines

and s-trans-chloroethanedial dioxime and can be converted

into symmetrical 2,2’-azoquinoxalines by the template Ji
effect of cobalt(i) chloride or by treatment with potassium
hydroxide.*> Azobenzene-containing host systems with
crown ether units have been effectively used in selective ion
transport® as photochemically switchable molecules.

The dimeric metallomesogen, based on cyclopalladated
azobenzene, exhibited nematic phases at fairly high tempera-
tures (ca. 200 °C). More recently the cyclopalladated alkyl/
alkoxy substituted azobenzenes”® and phthalocyanines’
having liquid crystal properties have been synthesized. Since
the number of peripheral hydrocarbon chains and the possi-
bility of hydrogen bonding are shown to have a critical
influence on mesomorphism in these compounds, the chain
length of the alkoxy groups in the substituted 2,2'-azo-
quinoxaline and symmetrical binuclear cyclopalladated
azoquinoxaline was chosen to be at least six carbon atoms.

Here we describe the synthesis of new substituted 2,2'-azo-
quinoxalines 7a,b and a symmetrical binuclear cyclo-
palladated azoquinoxaline 8 starting from catechol and
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benzene-1,2-diamine (Scheme 1). 4,5-Bis(octyloxy)benzene- NHz
1,2-diamine 5b was synthesized by reduction of 1,2-dinitro- :@[
4,5-bis(octyloxy)benzene 2 which was obtained by the R NH,
nitration of 1,2-bis(octyloxy)benzene 1 without following 5a R =Br

the multistep reaction sequence of published methods.'®! b R=0CgHy7
4,5-Dibromobenzene-1,2-diamine 5a was prepared starting

from benzene-1,2-diamine in three steps with improved ‘V"

yields compared to reported procedures.'*!* 5,6-Dibromo- H
quinoxalin-2(1H)-one oxime 6a and 5,6-bis(octyloxy)- R N NOH
quinoxalin-2(1H)-one oxime 6b were obtained by the ;/[/
cyclization of 4,5-dibromobenzene-1,2-diamine 5a or 4,5- R N
bis(octyloxy)benzene-1,2-diamine Sb with s-trans-chloro-

ethanedial dioxime without the addition of any other base.

To synthesise 2,2'-azobis(5,6-dibromoquinoxaline) 7a and vii ix
2,2'-azobis[5,6-bis(octyloxy)quinoxaline] 7b, a template reac-

tion of CoCl, for the former and treatment of KOH for

the latter were chosen in order to obtain good yields of the :@: j\
corresponding compounds, but the two methods could be
applicable to the 15-crown-5-quinoxalinone oxime derivative j@
to give the corresponding azo-derivative.'* The preparation
of the symmetrical binuclear cyclopalladated 2.,2'-azobis-
[5,6-bis(octyloxy)quinoxaline] complex 8 was accomplished \
by reaction of 2,2'-azobis[5,6-bis(octyloxy)quinoxaline] with 8
PdCl, in hot DMF. In principle, the palladation of asymme- .
Scheme 1 Reagents: i, K,CO3, 1-bromooctane, DMF;

i H P 15 ., . P i
trically substituted azobenzenes ™ can take place on either of 5% N6 b ) Gluenesulfonyl chloride, pyridine; iv, MeCO,H,
the phenyl rings, and therefore products containing isomer Br,, sodium acetate: v, NoHg-H,0, Pd/C, EtOH: vi, H,SO.;

vii, s-trans-chloroethanedial dioxime, EtOH; viii, CoCl,-6H,0,
*To receive any correspondence. EtOH; ix, KOH, THF; x, PdCIl,, DMF



mixtures can form. However, in practice the symmetri-
cal binuclear cyclopalladated 2,2'-azobis[5,6-bis(octyloxy)-
quinoxaline] complex 8 forms as the main product and
can be easily isolated without use of any further separation
techniques.

The chemical shifts in the 'H NMR spectra of 2,2'-
azobis(5,6-dibromoquinoxaline) 7a and 2,2'-azobis[5,6-bis-
(octyloxy)quinoxaline] 7b are in agreement with the values
reported for similar compounds.>'* The elemental analytical
result for the dark blue symmetrical binuclear cyclo-
palladated complex 8 reveals the presence of two palladium
ions and therefore, this should have a binuclear structure
bridged by two chloride ions for each metal ion, as for
other asymmetrical binuclear cyclopalladated azobenzenes.
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By comparing the solubility and melting points of these
compounds, it was found that the melting point of 2,2'-
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azobis[5,6-bis(octyloxy)quinoxaline] 7b (172 °C, decomp.) is
lower than that of 2,2'-azobis(5,6-dibromoquinoxaline) 7a
(mp < 350°C) which is attributed to the fact that the
melting point of the compound containing the longer
chain substituent decreases.'® In contrast to the case of
2,2'-azobis[5,6(octyloxy)quinoxaline] 7b, which is surpris-
ingly soluble only in CF;COOH and hot DMSO and can
thus afford spectroscopic measurement, the binuclear cyclo-
palladated 2,2'-azobis[5,6-bis(octyloxy)quinoxaline] 8 is in-
soluble in common organic solvents, thus hindering further
spectroscopic investigation even though it would be expected
to be soluble to a greater extent in common organic solvents
due to the long octyloxy chains of 7b and 8.
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