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Synthesis of rhodacarborane halide 
complexes [(q-9-Me2S-7,8-C2B9HIo)RhXz]2 (X = CI, Br, or I) 
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The reactions of the complex (rl-9-Me2S-7.8-C2BoHl0)Rh(rl-cod) (cod is 1,5-cyclo- 
octadiene) with HX acids (X = C1, Br, or I) in acetone afforded rhodacarborane halide 
complexes [(rl-9-Me2S-7,8-C2BgHIo)RhX2] 2, which are carborane analogs of cyclopentadi- 
enyl halide rhodium complexes [(q-CsRs)RhX2] 2. 

Key words: metallacarboranes, rhodium. 

As part of continuing studies I,z devoted to the syn- 
thesis of transition metal ,~-complexes with the charge- 
compensated anion [9-Me2S-7,8-C2B9HI0 ]-  isolobal to 
the cyclopentadienyl anion, we studied the reaction of 
(cyclooctadiene)rhodacarborane 13 with HX acids (X = 
CI, Br, or I). We found that this reaction proceeds 
readily in acetone at room temperature to form 
rhodacarborane halide complexes 2a--e in -80% yields 
(Scheme I ). 

The rate of the reaction decreases in the order Br > 
C1 > 1. This reaction is analogous to the reactions of HC1 
with (~-CsMes)Rh(rl-chd) (chd is 1,3-cyclohexadiene) 
and (q-arene)Ru(rl-cod) to form rhodium and ruthe- 
nium compounds, viz., [(rI-CsMes)RhCI2] 2 4 and [(q- 
arene)RuCl2]2, 5 respectively. 

Compounds 2a--e were characterized by the data of 
elemental analysis and IH and l i b  N MR spectroscopy 
(Table 1). The NMR spectra of these compounds are 
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0 CH X = CI (a), Br (b), I (c) 

Translated from Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 9, pp. 1817--1819, September, 1999. 
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Table 1. Parameters of the IH and I]13{IH} NMR spectra of compounds 2a--c (in DMF-d7) 

Corn- ~r JH d IIB{IH} 
pound CH of carborane SMe~ 

(br.s, I H5 (s, 3 H5 

2a 608, 3.12, 
5.43 2.95 

2b b. 13, 3.12, 
5.45 2.94 

2e 6.02. 3.12, 
5.50 2.94 

8.41 (I B); 7.49 (I B); -0.71 (2 B): -7.14 (I B); -9.56 (I 13): 
-14.25 (1 B); -16.51 (~ I3); -25.70 (1 B) 

8.89 (1 B), 5.88 (I B): -0.78 (2 13); -6.80 (I B); -9.56 (1 B): 
-14.13 i1 B); -16.18 ~1 B): -25,56 (I 135 

8.80 (1 B); 2.19 (I B); -0.42 (1 B): -3.95 (1 B); -6.73 (1 135; 
-9.68 (I 13): -14.31 (I B); -16.91 (1 B); -25.35 (1 B) 

s imilar  to those of  other  r~-complexes o f  the [r l -9-Me2S- 
7 ,8-CzB9HIo l -  anion with transition metals and,  in 
part icular ,  of  the ( r t -9-Me2S-7 ,8-C2B9HIo)M{q-CsRs)  
(R = H or Me: M = Fe t or Ru 2) and ( q - 9 - M e 2 S -  
7,8_C2BgHIo)Co(q_C4Me4) t compounds ,  synthesized 
by us previously. Dimeric structures were suggested for 
c o m p o u n d s  2a--c  based on the requirements  o f  the 
18-electron environment  at the rhodium atoms as well as 
on thei r  similarity to [(rI-C~Mes)RhX2] 2 complexes  
(X = CI, Br, or I), whose structures were conf i rmed by 
X-ray diffraction analysis. 6 -8  

Complexes  2a--c  are bright-colored air-stable crys- 
talline compounds ,  which are readily soluble in highly 
polar  coordinat ing  solvents, such as D M F  and D M S O ,  
and less soluble in M e C N ,  The solubility in M e C N  
increases in the order CI < Br < I. Apparently,  the 
dissolving ability of  these solvents is associated with 
split t ing o f  the dimers to form the solvate complexes  
(q-9-Me2S-7 ,8-C2B9H ~01 RhX2(Solv). 

Rhodacarborane  halide complexes 2a - - c  can be c o n -  
s idered as carborane analogs of  cyclopentadienyl  halide 
rhod ium complexes [ (q-CsRs)RhX2] 2 (R = H or  Alk; 
X = CI, Br, or I), which are the key compounds  in 
the synthes is  of  various derivat ives con ta in ing  the 
(q -C5R5)Rh  fragment. 9 - t z  Hence,  it would be expected 
that analogous  derivatives with the rhodacarborane frag- 
ment  ( r l -9-Me2S-7.8-C2B9HI0)Rh will be synthesized 
based on complexes 2a- -e .  

Experimental 

All operations associated with the synthesis and isolation of 
compounds 2a--e were carried out in air. The ]H and tlB NMR 
spe-crra were measured o n a  Bmkef AMX:400 ihSt~'umetit. Th~ 
I~ B N M R spectra were obtained with BF 3 �9 Et20 as the external 
standard. 

Bis[ (ri-9-dimethylsulfonio-7,8-diearbollidejrbodiumdi- 
bromidel, [(rl-9-Me2S-7,8-CzBgHte)RhBr2]2 (2b), Concen- 
trated HBr (0.6 mL) and Me2CO (5 mL) were added to (q-9- 
Me2S-7,8-C2BqHi0)Rh(rl-cod ) (I) 3 (40 rag, 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 finely crystalline compound was obtained in a yield of 
36 mg (79%). Found (%): C, 10.92; H, 3.26; Br, 34.72. 
CsH32B!gBr4Rh2S 2. Calculated 1%1: C, 10.53, H, 3.53, Br, 
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 2c, the reaction 
time was 48 h. 

For 2a, found (%): C, 14.73; H, 4.65; B, 25.11. 
C9.5H35BIgCI4005Rh2S2 (2a-0.5Me2CO). Calculated (%): 
C, 14.94; H, 4.62; B, 25,48. For 2e, found 1%5: C, 10,06; 
H, 3.05; B, 17.49. CgsH35BtglaO0.sRh2S2 (2e-O.SMe2CO). 
Calculated (%): C, 10.10- H, 3.12; B, 17.23. 

This work was f inancially supported by the Rus- 
sian F o u n d a t i o n  for Basic  Resea rch  ( P r o j e c t  
No. 99-03-33106) and by the Scientific Training Cen te r  
o f  Organometal l ic  Chemis t ry  (the Federal Target  Pro- 
gram "Integration," Grant  234). 

References 

1. A. R. Kudinov, V. I. Meshcheryakov, P. V. Petrovskii, and 
M. I. Rybinskaya, lzv. Akad. Nauk, Ser. Khim., 1999, 177 
[Russ. Chem. Butl., 1999, 48, 176 (Engl. Transl.)]. 

2. A. R. Kudinov, P, V. Petrovskii, V. I. Meshchers'akov. and 
M. I. Rybinskaya, lzv. Akad. Nauk, Set. Khim., 1999, 1368 
[Rass. Chem. Bull., 1999, 48, !356 (Engl. Tmnst.}]. 

3. N. L. Douek and A. J. Welch, d. Chem. Soc., Dalton Trans, 
1993. 1917. 

4. S. L. Grundy, A. J. Smith, H. Adams, and P. M. Maitlis, 
J. Chem. Soc., Dalton Trans., 1984, 1747. 

5. P. Pertici, G. Vitulli, R. Lazzaroni, P. Salvadori, and P. L. 
Barili, d. Chem. Soc,, Dalton Trans., 1982, 1019. 

6. M. R. Churchill, S. A, Julis, and F. J. Rotella, brow: Chem., 
1977, 16, 1137. 

7. M.-R. C~ufchitl and S 7 A,~lulis, Inbrg. Chem, I978, 17,-30T|. 
8. M. R. Churchill and S. A. Julis, lnorg. Chem., 1979, 18. 2918. 
9. P. M. Maitlis, Ace. Chem. Res., 1978, 11, 301. 

10. P. M. Maitlis, Chem. Soe. Rev., 1981, 10, 1_ 
11. R. P. Hughes, in Comprehensive Orgonometallic Chemisto', 

Eds. G. Wilkinson, F G. A. Stone, and E. W. Abel, 
Pe~amon Press, Oxford, 1982, 5, 277. 

12. P. R. Sharp, in Comprehensive Organometallic Chemist~. 11, 
Eds. E. W. Abel, F. G. A, Stone, and G. Wilkinson, 
Pergamon Press, Oxford, 1995, 8, 115. 

Received March 23, 1999 


