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One of the main challenges of modern coordination chemistry is to find ways of 

translating the considerable amount of information learned from small molecules 

into useful systems that foster the development of new materials. A main step in this 

process is the need for small molecules to be organized in highly ordered 

assemblies, and usually the need for transfer onto surfaces. The rich chemistry of 

transition metal complexes is profuse in systems with well understood, controllable, 

and tunable properties and the incorporation of these motifs into soft materials—

thus allowing for interface and surface organization— is highly desirable. Recent 

advances in the field of metal-containing soft materials point to successful 

applications toward molecular electronics, as well as responsive thin films, and 

hierarchical materials. Other emerging applications focus on metallosurfactants and 

mesogens, taking advantage of the geometric, redox, and magnetic properties of 

transition metal centers to build up organized supramolecular architectures based on 

organic scaffolds.  

Methods 
Synthetic Methods: 

● Organic Design 

● Inorganic Synthesis 

Physical Methods: 

● Spectroscopies 

● Mass Spectrometry 

● Electrochemistry 

● Magnetism 

● X-ray Diffraction 

Surface Methods: 

● Langmuir-Blodgett Films 

● Self-assembled Films 

● Atomic Force Microscopy 

● Brewster Angle Microscopy 

Computational Methods: 

● Molecular Mechanics 

● Density Functional Theory 

Introduction 

Langmuir-Blodgett films 
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 Metal-containing Amphiphilic Precursors for Langmuir-Blodgett Films. 

 Metal-containing Modular Precursors for Self-assembled Films. 

Self-assembled films  

Strategies for Metallosurfactants in LB films 

1. Copper Amphiphiles 

Typical  bond lengths (Å):  Cu–N = 2.01, Cu–

Cl = 2.24, C(6) –N(2) = 1.470(3),  

C-Cring average = 1.48, C-Calkyl average= 1.52 Å 

The complexes [Cu(LCXPy)Cl2] and [Cu (LCXPy)2](ClO4)2  
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Cu 2+Cu 2+

2. Cluster Amphiphiles 
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[Cu4(OAc)] (1)

 [Cu4(OBz)] (2)
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The Ligand HL

(b) Film for (2)  [OBz]

RMS: 0.75 Å / 3*3m2

(a) Film for (1) [OAc] 

RMS: 1.14 Å / 3*3m2

(b) Film for (2)  [OBz]

RMS: 0.75 Å / 3*3m2

(a) Film for (1) [OAc] 

RMS: 1.14 Å / 3*3m2
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[CoIII(L1)2](C17H33O2) 

The ligand HL1 
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3. Electrolyte-Amphiphile Systems 

 0-2 mN/m 5-39 mN/m 

40-59 mN/m After collapse 

5. Template Assembly of Amphiphiles 
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Cu-templated Synthesis: 

The Amphiphiles: 

m/z = 1032 + H+ 
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Strategies for Self Assembled Films 
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Lanznaster, Hratchian, Heeg, Hryhorczuk, McGarvey, Schlegel, Verani*  Inorg. Chem. 2006, 45, 955. 

Lanznaster, Heeg, Yee, McGarvey, Verani* Inorg. Chem. 2007, 46, 72.  

Allard, Darland, Hratchian, Heeg, Verani* in preparation 2007 
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4. Asymmetry in Amphiphiles 

M = Mn, Fe, Co, Ni, Cu, Zn, Ga 
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Tyrosine Hydroxylase: 

Synthesis of Catecholamines 

Stevens et al Biochemistry 1998 37, 13437 
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1. Anchoring and Terminal Modules: 2. Synthesis of the Anchors: 

3. A Bioinspired Approach for the Terminal Modules: 

4. The Terminal Module and its Archetype:  

5. The Archetype: 
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[FeIIIL], 20 cycles 

[GaIIIL] 

[GaIIIL], 20 cycles 

10 A

 

1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0

E (V)

 

(a) 

(b) 

(c) 

(d) 

N2

C14

N1

C7

O1

O2

Fe1

O3

C21

[FeIIIL] : Fe1-O1 = 1.887(1), Fe1-O2 

= 1.868(1), Fe1-O3 = 1.871(1), Fe1-

N1 = 2.148(2), Fe1-N2 = 2.233(2), 

C7-N1 (1) = 1.414(3) Å 

6. The Terminal Module: 

[Fe(L’)]OX :Fe-O1: 1.853, Fe-N1: 2.307, C28=N4: 1.315, 

Fe-O2: 1.917, Fe-N4: 2.043, C15-N1: 1.500,  

Fe-O3: 1.873, C43-N1: 1.498; Cu – Fe ~ 8.0 Å  
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