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Abstract −−−− The synthesis of new modified 2-aryloxazoline ligands is 

described. The aromatic portion of the oxazoline has been appended with 

an amide linked thioctic acid derived group that is designed to facilitate 

attachment of the ligand to gold nanoparticles. This represents the first 

examples of ligands within the class of monodentate oxazolines that have 

been modified for this specific function. 

 
 
 

INTRODUCTION 

 
The attachment of metal-containing species onto solid supports (e.g. Pd on charcoal) represents an 

important class of heterogeneous catalysts used in both industrial and academic settings.1 The desire for 

increased catalyst specificity and activity has led to the design of "heterogenised" systems in which a 

(typically) mono-metallic complex of known design is attached via a linker group to an inert support. 

These frameworks can include inorganic compounds (e.g. silica),2 polymers3 or other macro-molecules 

(e.g. dendrimers).4 Homogeneous (liquid) systems provide a means for maintaining high reaction rates 

while catalyst recovery can be facilitated via, for example, ultrafiltration technology.5 

We are interested in the possibility of supporting organometallic complexes onto soluble macromolecules 

such as metallic nanoparticles. Our initial objectives are to synthesise ligands that can bind



robustly to transition metal fragments but at the same time provide strong covalent attachment to the 

surface of a (soluble) Au nanoparticle. The use of disulfides for this latter purpose is well known and can 

lead to the formation of two S-Au bonds (via S-S bond rupture).6 This facet may provide a strong kinetic 

barrier to ligand, and hence catalyst, dissociation. Thioctic acid, a naturally occuring disulfide, is known 

to strongly bind to the exterior surface of Au nanoparticles.6b 

As part of a long-term investigation7 into the coordination chemistry of oxazoline ligands (i.e. A: Figure 

1), we report herein a simple synthetic methodology for the synthesis of agents which are capable of 

attaching to both Au nanoparticles (via a disulfide) and to transition metal fragments (by coordination of 

an oxazoline group).8 In addition, this methodology provides access to inherently chiral linker fragments 

by the use of oxazolines derived from enantiopure amino-indanols. 
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RESULTS AND DISCUSSION 

Our synthetic methodology involves the coupling of commercially available thioctic acid (1: i.e., rac-α-

lipoic acid) and an appropriate 2-anilinyl-2-oxazoline (i.e. 2)9 to produce the required amide (3: Scheme1). 

S
S

(CH2)4COOH
O

N
R

R'

NH2 O N
H
N

C
O

(CH2)4

SS

R' R

1
Scheme 1

2

+

3
 

 

Oxazolines such as (A) are well known to coordinate with a large number of early and late transition 

metals to form stable complexes (R" = aryl).8 We have chosen a simple aryl oxazoline (2a: R, R' = Me; 

i.e., 2-[4,4-dimethyl-4,5-dihydro-1,3-oxazol-2-yl]aniline9a,b) because of its ease of synthesis and 

demonstrated ligating potential.9a 2a is readily synthesised (85%9a; recry. CH2Cl2/pet. ether) by boiling 



(24 h) a PhCl or PhMe solution of isatoic anhydride (4), 10 mol% anhyd. ZnCl2 and a slight excess of 2-

methyl-2-amino-1-propanol (Scheme 2).9a-c Similarly, [+]-5 is accessible (63%: Figure 2)10 using similar 

synthetic protocols employing (1S, 2R)-(-)-cis-1-amino-2-indanol as the reactive amino-alcohol.11 

 

 

 

 

 

 

 

 

Oxazolines (2a) and [+]-5 are then used as shown in Scheme 1 to give the desired racemic derivative (3: 

R, R' = Me) and a diastereoisomeric mixture (Figure 2) of 6a and 6b.10 For compounds (3) and (6), 

coupling was performed using the in situ derived acid chloride derivative of 1 (obtained via treatment of 1 

with oxalyl chloride in CH2Cl2) and treating it with a solution of the desired aminooxazoline dissolved in 

CH2Cl2 containing excess NEt3. In both cases, the crude mixture was subjected to flash chromatography 

(EtOAc/pet. ether, 1/10 [v/v]). This procedure led to the isolation of the pure racemate (3: 41%) and the 

diastereoisomeric mixture of 6a/6b: 58%. 

 

 

 

 

 

 

We t

Comp

reacti

additi

synth

H
N

O

O

O

4

NH2

O

N
R+

OHH2N

R
10 mol% ZnCl2 / PhCl

Scheme 2

-CO2   -H2O
 

 

 

 

 

hen

oun

on 

on 

esis
 tested one of these thioctic acid appended oxazolines in a nanoparticle forming reaction. 

d (3: R = R' = Me) readily forms stable Au nanoparticles in toluene solution12 under standard 

conditions.13 We are currently investigating the binding properties of these new ligands in 

to developing separation protocols for the 6a/6b mixture. In this regard, an enantioselective 

 of natural (R)-(+)-α-lipoic acid has recently appeared.14 
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CONCLUSIONS 

Racemic (3) and diastereoisomeric oxazoline ligands (6a/b)  have been produced which are designed for 

simultaneous attachment to Au nanoparticles and for coordination to transition metal ions. Ligand (3) has 

been shown to readily form stable Au nanoparticles in toluene solution under standard conditions. 
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