1794 Russian Chemical Bulletin, Vol. 48, No. 9, Sepiember, 1999

This work was financially supported by the Founda-
tion of Science at the Ministry of Science and by the
Academy of Sciences of the Republic of Kazakhstan
(State Contract No. 47-98 FN).

References

1. R. M. Williams, in Synthesis of Oprically Active a-Amino Acids
{Organic Chemistry Series), Vol. 7, Pergamon Press. Ox-
ford. 1989.

2. K. A. Petrov, V. A, Chauzov, and T. E. Erokhina, Usp.
Khim., 1974, 43, 2045 [Russ. Chem. Rev.. 1974, 43 (Engl.
Transl)].

3.E. E. Nifant'ev, Usp. Khim., 1978, 47, 1565 {Russ. Chem.
Rev., 1978, 47 (Engl. Transl.)}.

4, R. A. Cherkasov and V. l. Galkin, Usp. Khim., 1998. 67, 940
[Russ. Chem. Rev., 1998, 67 (Engl. Transl.)].

5. M. F. Shostakovskit. B. U. Minbaev, 1. V. Kirilyus. and O. A.
Aimakov, [v. 4dkad. Nauk SSSR, Ser. Khim., 1978, 1217
[Bull. Acad. Sci. USSR, Div. Chem. Sci., 1978, 27, 1039
(Engl. Transl.)].

Received March 17, 1999

Synthesis of rhodacarborane halide
complexes [(n-9-Me;,S-7,8-C,BgH p)RhX5], (X = Cl, Br, or I)
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The reactions of the compiex (n-9-Me,S-7.8-C,ByH g)Rh(n-cod) (cod is 1,5-cyclo-
octadiene) with HX acids (X = Cl, Br. or 1) in acetone afforded rhodacarborane halide
complexes [(n-9-McZS-7,8—CZBgHlO)Rth]_,. which are carborane analogs of cyclopentadi-
enyl halide rhodium complexes [(n-C35R)RMX,],.

Key words: metallacarboranes, rhodium.

As part of continuing studies!? devoted to the syn-
thesis of transition metal t-complexes with the charge-
compensated anion [9-Me,S-7.8-C,BgH 4] ™ isolobal to
the cyclopentadieny! anion, we studied the reaction of
(cyclooctadiene)rhodacarborane 13 with HX acids (X =
Cl, Br, or ). We found that this reaction proceeds
readily in acetone at room temperature to form
rhodacarborane halide complexes 2a—c in ~80% yields
(Scheme 1).

The rate of the reaction decreases in the order Br >
Cl1 > 1. This reaction is analogous to the reactions of HCl
with (n-CsMes)Rh(n-chd) (chd is I,3-cyclohexadiene)
and (n-arene)Ru(n-cod) to form rhodium and ruthe-
nium compounds, viz., [(n-CsMes)RhCl;]; 4 and [(n-
arene)RuCl,],,5 respectively.

Compounds 2a—c were characterized by the data of
elemental analysis and 'H and !B NMR spectroscopy
(Table 1). The NMR spectra of these compounds are

Scheme 1
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X = Cl (a), Br (b}, I {¢)
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Table 1. Parameters of the 'H and ''B{/H! NMR spéctra of compounds 2a—c¢ (in DMF-dy)

Com- 3'H S VBITH}
pound CH of carborane SMe,
(br.s, 1 H) {s. 3 H)

2a 6.08, 3n 541 (1 B); 7.49 (1 B); —0.71 (2 B): —7.14 (1 B); —9.56 (1 B):
5.43 2.93 —14.25 (1 By —16.51 (1 B); —25.70 (1 B)

2b 6.13, 3.12 8.89 (1 B); 5.88 (1 B): —0.78 (2 B); —6.80 (! B); —9.56 (1 B):
5.43 2.94 —14.13 (1 B): —16.18 (1 B);: —25.36 (| B)

2c 6.02. 3.12 8.80 (1 B): 2.19 (1 By, —0.42 (1 B): —3.95 (1 B); —6.73 (1 B);
3.50 2.94 —9.68 (1 B): —14.31 (I B); —16.91 (1 B): —25.35 (1 B)

similar to those of other t-complexes of the [n-9-Me-S-
7,8-C5BgH g}~ anion with transition metals and, in
particular, of the (n-9-Me>S-7,8-C;BgH 5)M(n-CsR5)
(R =H or Me: M = Fe ! or Ru ) and (n-9-Me,S-
7.8-C,BgH y)Co(n-C4Mey) ! compounds, synthesized
bv us previously. Dimeric structures were suggested for
compounds 2a—c based on the requirements of the
18-electron environment at the rhodium atoms as well as
on their similarity to [(n-C:Me;)RhX5], complexes
(X = CI, Br, or I), whose structures were confirmed by
X-ray diffraction analysis.6—38

Complexes 2a—c¢ are bright-colored air-stable crys-
talline compounds, which are readily soluble in highly
polar coordinating solvents, such as DMF and DMSO,
and less soluble in MeCN. The solubility in MeCN
increases in the order C! < Br < [. Apparently, the
dissolving ability of these solvents is associated with
splitting of the dimers to form the solvate complexes
(n—‘)-MezS-7,8—C289Hm)Rth(Solv).

Rhodacarborane halide complexes 2a-—e can be con-
sidered as carborane analogs of cyclopentadienyl halide
rhodium complexes [(n-Cs5R35)RhX-|; (R = H or Alk;
X = Cl, Br, or I). which are the keyv compounds in
the synthesis of various derivatives containing the
(n-CsR5)Rh fragment.9—12 Hence, it would be expected
that analogous derivatives with the rhodacarborane frag-
ment (n-9-Me,S-7.8-C,BgH g)Rh will be synthesized
based on complexes 2a—c.

Experimental

All operations associated with the synthesis and isolation of
compounds 2a—c were carried out in air. The 'H and 1'B NMR
spectra were measured on a Brukér AMX-400 instrument. The
"B NMR spectra were obtained with BF;+ Et;O as the external
standard.

Bis[(n-9-dimethylisulfonio-7,8-dicarhollide)rhodiumdi-
bromide}, {[(n-9-Me,;S-7.8-C;BsHg)RhBr;}, (2b). Concen-
trated HBr (0.6 mL) and Me;CO (S mL) were added to (n-9-
Me;S-7.8-C,BgH p)Rh(n-cod) (1)} (40 mg, 0.1 mmol). The
reaction mixture was stirred for 12 h and the solvent was
distilled off in vacuo. The residue was washed several times with
small portions of propan-2-ol and ether and dried in vacuo. A

dark-red finelv crystalline compound was obtained in a vield of
36 mg (79%). Found (%): C. 10.92; H, 3.26; Br, 34.72.
CSHSZBEXBrnlkhZSZ' Calculated (%} C, ]053. H, 353, Bl',
35.03.

Analogously, compounds 2a (76%) and 2c (80%) were
obtained with the use of concentrated HCI and HI, respec-
tively. In the case of the synthesis of complex 2¢, the reaction
time was 48 h.

For 2a, found (%): C, 14.73; H, 4.65; B. 23.11.
C9.5H35818C1_‘00‘5Rh252 (22'05[\462(:0) Calculated (%)
C, 14.94;: H, 4.62; B, 25.48. For 2¢, found (%) C, 10.06;
H. 305, B. 1749 C9_5H358|gl400_jk.h152 (ZC'OiMezCO)
Calculated (%): C, 10.10: H, 3.12; B, 17.23.
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