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A GENERAL SYNTHESIS OF BIS(n6—[Zn]CYCLOPHANE)RUTHENIUM(II) COMPOUNDS

R. Thomas Swann and V. Boekelheide
Department of Chemistry, University of Oregon, Eugene, Oregon 97403

Abstract: Hydride reduction of n6—arene)(n6—[2 Jeyclophane)ruthenium(I1) compounds, followed
by treatment with acid, gives (n —[2 ]cyclophane?ruthenium(II) solvates and thus provides a
general synthesis for bis(n —[2n]cycTophane)ruthenium(II) compounds.

The preparation of polymers of [Zn]cyclophane—metal complexes and studies of the intra-
molecular electron transmission properties of model subunits related to such polymers are of
both practical and fundamental interest.1*6 Until now studies of electron transmission properties
have been hindered by a lack of good, general, synthetic methods for preparing suitable model
compounds. Although syntheses of bis(né-[Zn]cyclophane)metal complexes, where the metal is

3,6,8,9 these methods have been limited either

chromium, iron, or ruthenium, have been reported,
in scale or in generality. We now present a good, general procedure for preparing bis(n6—[2n]—
cyclophane)ruthenium(I1) derivatives via ruthenium(Q) intermediates.

We find that Red-Al reduction of (n6—benzene)(nﬁ—[ZZ](1,4)cyclophane)ruthenium(II), la,
proceeds smoothly to give (nh—l,3—cyclohexadiene)(n6—[22](1,4)cyclophane)ruthenium(O), 2a, in
67% yield.lo Treatment of 2a with a degassed solution of concentrated hydrochloric acid in
acetone leads to the di-p-chlororuthenium(II) species 3a in 967% yield. Reaction of 3a with silver
tetrafluoroborate in acetone then generates the (n6—[22](1,A)Cyclophane)ruthenium(II) solvate
4a and this, in the presence of [22](1,4)cyclophane, gives bis(n6—[22](l,Q)Cyclophane)ruthenium—
2](1,3)—

cyclophane leads to 6 in 82% yield. Repetition of the sequence starting with (né—benzene)(n6—

(I1) bis(tetrafluoroborate) (5) in 84% yield. Alternatively, treatment of 4a with anti-[2

535}7[22](l,3)cyclophane)ruthenium(II) bis(tetrafluoroborate) (1lb) results in the corresponding
derivatives 2b, 3b, and 4b. Treatment of 4b with 3351—[22](1,3)cyc10phane then gives 7 in 82%
yield.15

We have also found that treatment of the ruthenium(0) derivative g with a solution of tri-
fluoroacetic acid in acetone leads directly in high yield to the ruthenium(II) solvate ion shown
in 4. Aside from serving as a precursor for bis(n6—[2n]cyclophane)ruthenium(II) derivatives
such as 5, 6, and 7, 4 is also a potential key intermediate for synthesizing oligomers and poly-
mers. Thus, the experiments now described offer a basic, and general, method for preparing
monomer units for a wide range of [2n]cyclophane—metal complexes and, possibly, their corres-—

ponding polymers.
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