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Summary : mixed anodic trimerization of aromatic orthodiethers and benzocrown athers may lead to the formation of

new triphanylenes possessing one {or two) complexing sitals).

The chamicall or electrochemical? oxidative conversion of aromatic orthodiethers My into
triphenvlenes T(y 1. 1} is now a rather well documented reaction3.

Such & trimerization process was successiully applied to the synthesis of new liquid
crystals (when R is a long chain, either aliphatic or polyether). Potentialities of this reaction were
also developed in the first synthesis of trimers possessing three complexing sites* (e.g. anodic
trimerization of relevant monobenzo-crown ethers). Lastly was recently shown® the ability of
dibenzocrown-ethers to polymerize anodically leading to a new family of materials
(polytriphenylenes) exhibiting large ionophoric properties towards inorganic cations fast
extracted from aquecus and organic solutionsd.

Very recently was demonstrated” the ability of diether M4 to be electrochemically oxidized
affording then new kinds of liquid crystals (synthesis of triphenylenes substituted both by CRy
and ORz groups in well defined sequences).

The synthesis of liquid crystals possessing one or two complexing sites i3 of great interest
since the stacking of those p-donors allowing the formation of icnopharic channels may be
imagined (see e.g reference 9). Syntheses of structures of that type by classical means (e.qg. from
hexahydroxytriphenylene) no reported 5o far would be obviously long and difficult.
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We present for the first time, the formation of trimers T (1 1, myand T (1 2, »y according to the
scheme below
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Experimentally, oxidation potentials of the different orthodiethers monomers are very ciose
{of the order of 1.02 Volt vs Ag/AgNCa 0.1 M in acetonitrile). Oxidation of a monomer mixiure
ncluding crawn ethers Mo leads essentially to trimers T1, 1, 2y@nd Ty 4 13 Surprisingly under
those experimental conditions trimers Tz 2 2y are not formed. Ti1. 2. 2) &ppears to be produced
only in trace amounts (evidenced by mass spectroscopy). On the contrary, trimers Tz, 2 2) can be
easily formed when electrolyzing the corresponding monomers Mp alones.

The method reported (here detailed with R - Me) ¢can be now considered as a potential
and faciie source of triphenylenes possessing two functionalized R groups and other complexing
sites.

EXPERIMENTAL

Elzetrolyses are carried out on 300 mg of monomar mixiure in equal molar concentration in a U-
shaped wo-compartment cell {fctal volume 120 mi). Solvents and supporting slectrolytes are
carefully puritied prior to use, according to previously described procecduress.?,

The working electrode is a platinum sheet (area; 10 cm?), the counter electrode is made of a
glassy carbon red and potentials are refered to Ag/AgNOg 0.1 M system in acetonitrile.
Potentiostatic preparative electrolyses lead to trimers either inscluble ¢r soluble in the anolyte. In
lhe first case, a paramagnetic and conducting anodic deposit grows progressively on the anode
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surface and has to be peeled away from platinum. After being filtered and rinsed by technicat
acetonitrile, those mixed valency salls are readily reduced by friethylamine.

in the absence of solid depasit onto the anode, the anolyle is taken from at the end of the
electrolysis and then directly treated wilh triethylamine. After extraction with ether, the mixture is
then purified by column chromatography.
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Table 1 . Mixed electrolyses of monomers My and Mz. Epy and Epg represent peak potentials of
monomeres -10-3 M- at a platinium mocroelectrode with a sweep rate of 0.1 V.s'1 All vields
mentionned in the table are isolated yields.

For entriee 1, 2, 3 and 4, the monomer concentrations are 9.85, 8.88, 8.08 and 7.43 10-4 M
raspactively.

Entry n°1 : eluent . methylens chioride/acetone {30770 viv),

Column phase : sifica get (Merck 60 G).

T{1, 1, 1): m/z = 408, 60 MHz NMR (CDCl3} 6 ppm (TMS) : 7.65 (s, 6H), 4.10 {5, 18H);
m.p. (methylene chloride-pentang) - 297° C.

T(1, 1, 2): mfz = 538; 300 MHz NMR (CDaCMN) & ppm (TMS) : 7.99 (5, 2H), 7.87 - 7.88
{d, 4H), 4.44 - 4.47 {m_ 4H), 4.08 (s, 12 H), 83.95-398(m. 4H),372-3.79 {m, BH)
m.p. {methylene chioride - pentane) > 310° C.

T(4, 2, 2): m/z = BB8.

¥

Entry n° 2 - eluent : methylene chlorida/ethanol (52/8 viv). Silica gel.
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T(4,1, 1) seeentry n° 1

T(1, 1, 2): m/z = 582; 300 MHz NMR (CDgCN) 3 ppm (TMS) : 7.88 (s, 4H), 7.87 (s, 2H),
4.43-4.456 (m, 4H), 4.04 - 4,05 (d, 12 H), 3.59 - 4.00 (m, 16H);

m.p. {methylene ¢hiotide - pentane) : 277° C.

Entrv n® 3 : eluent . methylene chioride/methanct (99/1 viv)

on alumina gal column,

T{1, 1, 1) see entry n®1

T(1, 1, 2) miz = 626, 300 MHz NMR (CDCla) & ppm (TMS) : 8.05 (3. 2 H).
7TBB-7.83(2s, 4H),4.24-427 (1 4H), 384-387 {1 4H}, 343-3.73(m, 28 H);
m.p. (methylene chioride - pentane) : 146° C.

Entry n° 4 : eluent : methylene chioride/acetone (82 viv)

and then methylene chictide/methanol (§5/5 viv). Silica gal.

T(1. 1. 1) mfz = 672, 300 MHz NMR (CLClg) & ppm (TMS) : 7.88 (s, 8 H),
439t 12H), 389 12H). 3562 (s, 18 H);

m.p. (methylene chloride - pentane) | 164° C.

T{1. 1, 2) :m/z=758; 300 MHz NMR (CDcla) 3 ppm (TMS) : 7.88 {s, 2H),
7.84 (5 2H), 7.72 (5, 2H), 4.35 - 4,40 (m, 12H), 4.02- 4.08 (m, 4H),
3.B87-391 (m, 8H), 3.Y9-383(m, 4H), 8.69-3.73 (m, 8H). 3.52 {23, 12H);
m.p. {methyleng chloride - pentane) : 100° C.

REFERENCES

1} C Destrade, M.C.Mondon and J.Malthete, J. Phys. 40, C3-17. (1979).
2) K. Bechgaard and V.D.Parker, Acta Chem. Scand. Ser.B. 35, 649, (1981},
3) a -O.Hammerich, N.5.Moe and V.D.Parker, J.Chem. Soc. Chem. Commun. 158, {1972).
b -K.Bechgaard, O.Hammerich, N.5.Moe A. Ronlan, U Svanholm and V.D. Parker,
Tetrahedron Lett., 22, 2271, (1972}
¢ -A.Ranlan, K.Bechgaard and V.D Parker, Acta Chem. Scand., 27, 2375, (1973).
4} V.Le Berre, L.Angely, N.Simonet-Gueguen and J.Simonet, New J.Chem, 13, 131, (1589},
5) V.Le Berre, R.Carlier, A.Tallec and J.Simonet, J Electroanal. Chem., 143, 425, (1882).
8} V.Le Berre, L.Angely, N.Simonet-Gueguen and J.Simonet, New J.Chem., 8, 419,(1985).
7) J.M.Chapuzet, J.Simonet, Tetrahadron, 47, 7901, (1991).
8} The trimer of benzo-18-crown-6 has been prepared by cur group by electrolysis in
acetonitrile with isolated yield of 20 % by using the present recipe (case of an
insoluble praduct}-300 MMz NMR {CDzCN) & pom (TMS) 7.84 {5.6H},
4.37-4.41 (m,12H), 4.04-4.07 (m,12H), 3.82-3.85 (m,12H), 3.74-3.77 {m 12H);
m.p. (methylene chioride - pemtane): 160°C. Work presently in progress shows also that
anodic trimetization of benzo -21- crown 7 is also feasible.
3 J.Van Keuten, R.J.M.Nolte, W.Drenth, Rec! Trav.Chim.Pays Bas, 108, 534-538,{1987)

(Received in France 30 Scptember 1991)



