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It has been established that the catalytic activity 

of rhenium oxohalide complexes with phosphorus- or 

sulfur-containing ligands in hydroganation of C6-C10 

olefins, nitrobenzene and p-nitrotoluene is primarily 

determined by the original ligand to rhenium ion bond. 

Chain length of olefins does not affect their hydro- 

genation rate. 

K a T a J I t l T H q e c K a s  aKTI, IBHOCTb peHLieBblX OKcoFaaqOFeHII~HblX 

KOMHJIeKCOB C $OC@Op- Mn}l cepoco~epma~t~Irl n~irauna~xll s 

p e a k u r l ~ X  FH,~pHpOBaHH~t O.rlet~3iiliOS C 0 - C I 0  , HHTpO6el-13oJIa H 

H-HttTpOTOJIyOJ-I:i o n p e ~ e n a e T c n  rtpe~x~te B c e F o  HpilpO~Ofl CBg!- 

3H pCLtllfi-JlllFat-l,~ B ',ICXO~ItOM KOMIUIeKce.  ,~LqHHa l/eHtt OJle-  

lI)/,ltlOB lqe UJlHYieT ira CKOpOCTb tIX I'II,[~DtIpOBI1HHFI. 

Hydrogenation of nitrobenzene and hexene-i on metallic 

rhenium is known to proceed with comparable rates at temper- 

atures above 373 K and PH > 104 kPa [I]. Soluble rhenium thio- 
2 

complexes catalyze the reduction of nitrobenzene to aniline at 

atmospheric pressure and T=338 K, whereas under the same condi- 

tions hexene-i is not hydrogenated [2]. We have established 

previously [3] that rhenium (V,VI) complexes with various 
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organophosphorus ligands are catalytically active in hydrogena- 

tion of hexene-i at 338 K and PH =5"06x103 kPa. 
2 

The aim of the present study was to examine the effect of 

adding phosphorus- and sulfur-containing ligands on the cata- 

lytic properties of rhenium{V) oxohalide Complexes in hydroge- 

nation of C6-C10 olefins, nitrobenzene and p-nitrotoluene. 

ReOHaI3(PPh3) 2 solutions (HaI=Cl or Br) in dimethylform- 

amide become catalytically active in hydrogenation of C6-C10 

olefins at PH =(i-20)xi02 kPa and T=354 K. The dependence of 

conversion of2the olefins examined on the time of their reduc- 

tion on Cl- or Br-containing rhenium complexes with 8-fold ex- 

cess of triphenylphosphine (PPh 3) or l-methyl-2-mercaptoimid- 

azole (2-MI) and in their absence is illustrated in Fig. i. 
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Fig. i. Conversion of C~-CI~ olefins vs. hydrogenation 
time in the pre~en~ of ReOBr~(PPh3) 2 without 
ligands (la), with an 8-fold ~xcess of PPh~ (ib) 
or 2-MI (ic); in the presence of ReOCI3(PP~3) 9 
without ligands (2a), with an 8-fold excess or 
PPh3(2b) 
-m-e - hexene, -~-~ -heptene,-~-A-nonene, 
-o-o - octene, -A-A -dodecene 
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It is seen that the chain length of these olefins does not af~ct 

their hydrogenation rate. Rhenium oxobromide complexes are 3-4 

times more active than chlorine-containing analogs, an excess 

of PPh 3 stabilizes the activity of rhenium complex, whereas 

the addition of excess 2-MI decreases the reaction rate. The 

latter phenomenon is apparently due to the partial formation 

of catalytically less active sulfur-containing fragments in hy- 

drogenation of olefins [4]. ReOBr 3 (2,MI) 2 was found to be cata- 

lytically inactive. 

The reduction rate of the nitro group of aromatic hydro- 

carbons, nitrobenzene and p-nitrotoluene in the presence of 

ReOBr3(PPh3} 2 is lower compared with that of the olefins tested 

(Fig. 2). In the absence of complex forming additives (2-MI 

or PPh 3) the process proceeds with an iffduction period. For 

nitrobenzene and p-nitrotoluene this period is 2 and 1 h, re - 

spectively. The 12 % conversion of nitrobenzene is observed after 

6.5 h instead of 4.5 h for nitrotoluene, which indicates the 

higher reactivity of the latter. In the presence of 2-MI or 

PPh 3 no induction period is observed. The nature of complexing 

ligands practically does not change the reaction rate. Nitro- 

compounds are hydrogenated on the rhenium triphenylphosphine 

oxobromide catalyst a thousand times faster than olefins 

(Figs 1,2). Nitrobenzene hydrogenation on ReOBr 3 (2-MI) 2 has 

no induction period and its rate is 40 times greater than on 

ReOBr3(PPh3) 2. 

Thus in hydrogenation of olefins and nitro-compounds a 

decisive role in the catalytic activity of rhenium contacts is 

played by the nature of the Re-S or RE-P bonds in the initial 

complex. The nature of substrate ligand is also important. In 

the case of ReOHaI3(PPh3) 2, the chain length of C6-C10 olefins 

does not affect the process rate, whereas in hydrogenation of 

aromatic hydrocarbons an activating action of the CH3-group 

is observed. The addition of complex formation ligands (2-MI 

or PPh 3) exerts a much weaker influence on the catalytic 

properties of rhenium complexes. 
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Fig. 2. Conversion of nitro-compounds vs. hydrogena- 

tion time in the presence of ReOBr3(PPh3)2: 

for p-nitrotoluene without ligands (la), with 

an 8-fold excess of 2-MI and PPh 3 (ib) ; 

for nitrobenzene without ligands (2a), with 

an 8-fold excess of 2-MI and PPh 3 (2b) ; on 

ReOBr 3 (2-MI) 2 without ligands (2c) 

-&-~ - 2MI -o-o - PPh 3 

CRe=l.6xl02 M, PH2=lSxl02 kP.a, '['=354 K 
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