
371 

Journal of OrganomeralIic Ch&zisrv. 240 (1982) 371-379 
Elsevier Sequoia S-A., Lausanne - Printed in The Netherlands 

OPTICALLY ACTIVE POLYPYRAZOLYLBORATE MOLYBDENUM 
COMPLEXES WiTH AMINOPHOSPHINES AS CHIRAL LIGANDS 

ERICH FRAUENDORFER * 

Escuela de Quimica. Facaltad de Ciencias, Universidad Central de Venezuela, Caracas ( Venrzuela) 

and HENRI BRUNNER 

Instinu fir Anorganische Chemie der UnitwAit Regensburg. Unicersirtimrr. 31. D - 51400 Regensburg 
(F.R.G.) 

(Received July 7th. 1982) 

Summary 

The prochiral polypyrazolylborate complexes [R-B(3.5X2-pz)JMo(CO),(NO) 
(R = pz, X = H; R = H, X = CH,), react with the optically active aminophosphines 
L = (C,H,)2PNR’CH(CH,)(C,H,) (R’ = H. CH,). to give the monosubstitution 
products [R-B(3.5X,pz),]Mo(CO)(NO)L, in which the metal atom is a new chiral 
center_ The separation of the diastereoisomers, differing only in the MO configura- 
tion, by preparative liquid chromatography and fractional crystallization is de- 
scribed, their CD and ‘H NMR spectra and their reactivities are discussed and 
compared with those of the cyclopentadienyl analogues. 

Introduction 

The polypyrazolylborate ligands are uninegative chelating ligands of general 
structure [R,B(pz),_,]- were R is a noncoordinating substituent, pz is a I-pyrazolyl 
group and n may be 0, 1 or 2 [I]. The tris(pyrazolyl)borate ions are unique in 
forming a number of complexes analogous to their well-known cyclopentadienyl 
counterparts. Although structurally similar, the tris(pyrazolyl)borate complexes are 
generally more stable than the cyclopentadienyl compounds [2,3]. 

Continuing interest in organometallic stereochemistry and asymmetric catalysis 
leads to a steady increase in the study of optically active organometallic complexes_ 
Most of the chiral complexes described with asymmetric metal atoms contain a 
cyclopentadienyl ligand [4]_ As there is no report ofi optically active polypyrazo- 
lylborate complexes we tried to synthesize such species. We choose the polypyrazo- 
lylborate-Mo(CO)(NO)-aminophosphine system, because the corresponding opti- 
cally active cyclopentadienyl-Mo(CO)(NO)-aminophosphine derivatives [5,6] are 
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portions are combined and concentrated. The resulting black solution is transferred 
to a chromatography column (I 60 cm, d 3 cm, silica gel)_ Elution with toluene/pet- 
roleum ether (l/l) gives a yellow band of unreacted starting material_ Elution with 
toluene than gives the red band of complexes I-3a, I-3b, 2-3a and HBI3,5-(CH,),- 
pz],Mo(CO)(NO)PH(qH,),. After evaporation of the solvent the residue is dis- 
solved in several ml of toluene. A fivefold quantity of petroleum ether is added and 
the solution is allowed to crystallize at -25°C. 

( - jJ_:n-Carbo~~~b~itrosyl(tetrakis-I-p~~razoIyIborateK(S)-fntethyl(I -phetll;letllyl)al?li- 
nojdiphenylphosphine]molybdenum (-)I-36 by fractional crystal&ation 

To the solution of 1.2 g l-3b in 18 ml CH,Cl? are added 36 ml CH,OH and the 

mixture is allowed to crystallize at room temperature. Red crystals are formed. After 
one day the supematant solution, enriched in (+)l-3b, is decanted. The crystals are 
washed with petroleumether (40-60°C) and dried. After six crystallizations from 
CH$IJCH;OH (l/2), with the volume of solvent reduced in proportion to the 
decreasing amount of material, (-)l-3b is obtained optically pure in about 10% 
yield. 

The mother liquor from the first crystallization is passed through three Merck 
Lobar columns, type B, (toluene/ petrolether l/4) as described below, giving 
(+)l-3b (enrichment 92/8)_ 

Diastereoisonter separation by preparative Iiquid chromatography 
For the chromatographic separation of the diastereoisomers of l-3a, P-3b, and 

2-3a, approximately 0.5 g of material in 5 ml solvent and prepacked Merck Lobar 

columns type B were used. The set-up has been described previously [5,6]. For the 

chromatography of l-3a and l-3b toIuene/petrolether (l/l) and for 2-3a 

toluene/petroleumether (l/4) were used as solvent. After passage through three 
columns the broad red band was collected in 8 equal fractions_ Only the first and the 
last fraction exhibited appreciable optical activity, as indicated in Table 2. 
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