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Abstract: Enantiopure (2R, SR)-(+)-2,5-bis-(diphenylphosphino)hexane, 3, a chiral 

analogue of 1,4-bis-(diphenylphosphino)butane was synthesized in two steps from 

enantiomerically pure (2S,SS)-(+)-hexanediol. The molecular structure of (2R, SR)-3 was 

determined by X-ray structure analysis of its nickel-(II)-complex showing a rare dimeric 

species; NMR analysis of the reaction product of 3 with (+)-di-la-chloro-bis-{2-[1- 

(dimethylamino)ethyl]phenyl-C,N}-dipalladium allowed to deduce the enantiomeric purity. 

Introduction: Diphosphines such as 1,4-bis-(diphenylphosphino)-butane, DPPB, are well established and 

widely used ligands of various homogeneous transition metal catalysts.t Hence, a lot of effort has been put 

into design and optimisation of their structural, electronic and chemical features. Especially with respect to 

enantioselective reactions, development of new enantiopure ligands is still of high interest. Our 

investigations on rhodium catalysed hydroboration have shown that diphosphines like DPPB with a four 

carbon backbone gave best chemical yields as compared to smaller ligands. 2 Although the chiral analogues of 

common 1,2-bis-(diphenylphosphino)-ethane and 1,3-bis-(diphenylphosphino)-propane, Chiraphos and 

Skewphos, are commercially available, only very recently the preparation of a similar optically active DPPB 

derivative has been published. 3 Here we report an alternative synthesis of enantiopure (2R,5R)-(+)-2,5-bis- 

(diphenylphosphino)-hexane, the determination of the enantiomeric purity via diastereomeric palladium 

complexes as well as the molecular structure of its dimeric Ni 2÷ complex. 

Results and discussion: The synthesis of diphosphine ligand 3 was achieved by established methods 

converting enantiomerically pure (2S,SS)-(+)-hexanediol 1 into the corresponding ditosylate 2 which 

subsequently was reacted with lithium diphenylphosphide to give crude diphosphine 3 (Scheme 1). 4 Ligand 3 

was purified via its Ni 2+ complex and liberated by addition of sodium cyanide. Final recrystallisation from 

ethanol gave 3 as a microcrystalline white powder in an overall yield of 53 %2 

Scheme  1 : Synthesis  o f  (2R,5R)-(+)-2 ,5-bis- (d iphenylphosphino)-hexane 
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To determine the  enantiomeric purity, diphosphine ligand 3 was  reacted with (+)-di-la-chloro-bis-{2-[1- 

(dimethylamino)-ethyl]-phenyl-C,N}-dipalladium 6 and the resulting complex was  analysed by N M R -  

spectroscopy.  Both,  the tH and 3~p spectra showed that only one o f  two  possible diastereomers was formed, 

confirming the enant iomedc purity o f  3. 7 In addition, repeated recrystallisation from ethanol did not change 

the specific rotation. The absolute configuration o f  (2R,5R)-3 was  corroborated by comparison o f  the CD 

spectra s o f  3 and that o f  the closley related Skewphos.  Surprisingly, the nickel-complex formed s'9 was not a 

monomeric  species, like found for most  other  diphosphine ligands, but d imedc  with the two nickel atoms 

chelated to two  molecules o f  3 forming a macrocyclic structure s (Figure 1). 
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Figure 1: Molecular  structure o f  [3-Ni(SCN)2]2 
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