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Integral membrane proteins (IMPs) 

Objective: High precision metrology – structure-function studies of IMPs 

Natural Lipid Bilayers 
 

Presenter
Presentation Notes
Can’t have material free flowing through membrane. Natures biostructural gateways. Control material transport into and out of cell. 



Au 

Tethered Bilayer Lipid Membrane (tBLM) System 
Synthetic (tethering) Lipid/β-mercaptoethanol (βME)/lipids 

Presenter
Presentation Notes
Some anchored tethered molecules with store bought lipids inbetween and on top make up the bilayer with Bmercaptoethanol “spacers” bonded to gold. 



ethanol 

    

Step 2: Create tBLM 
 
 Rapid Solvent Exchange 
 

Step 1: Mixed Self-Assembled 
Monolayer (SAM) 

Incubation with lipidic anchor molecule and 
β-mercaptoethanol 

 

tBLM Preparation 

Ng 2008 SURF talk 

tBLMs are stable for days, highly insulating (CtBLM ≤ 0.8 µF) and provide an aqueous-filled  
sub-membrane space 

 

Au Au 

Presenter
Presentation Notes
2 steps to making the bilayer; in first step, introduce the mixture of Bmercaptoethanol and lipidic anchor molecule to gold surface. HIT SPACE. 2nd , rapid solvent exchange with the store bought lipids that align themselves into a bilayer.



Summer Goals 
1. Synthesis optimization of dialkylation products 

 
 
 
 

2.  Synthesis of a new compound: 
 
 
 
 

3. Synthetic strategy of double anchor molecules:  
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L= leaving group 
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Presentation Notes
Group at IBBR has been synthesizing tBLMs and my summer was devoted to continuing this project in 3 ways……



Outline Of Tether Synthesis 
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a) NaH/THF then CH2=CHCH2Br; b) 3,4-dihydro-2H-pyran, H+/CHCl3;c)OsO4-  
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t-butanol, aq-acetone; d) NaH/THF then R-L 
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Presentation Notes
Full outline of tether synthesis is as follows; start with small ethylene glycol and functionalize both ends to protect anchoring end from reacting. React to form a diol- universal intermediate! Can do many things from this point---major component of the variety of molecules we can make. Can go through a series of reactions to them make a dialkyl. This can be done in one reaction, with low yield and then a second reaction of monoalkylated starting material with a decent yield. Following reactions transform end into thiol group for reactions with substrate. If there are any questions about the chemistry in these reactions, I can answer them after the talk.



Goal 1: Synthesis Optimization 
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R= oleyl = CH3(CH2)7CH=CH(CH2)8 

L= Br     ~30% yield  L= Ms    ~80% yield 
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Optimizing the reaction of a monoalkylated 



Goal 2: Synthesis Of New Compound 

R= oleyl 
R’= C16H33 
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Key intermediate 

60-70% yield 
with monoalkyl 
as other product 

Monoalkylated material, purified through chromatography, is 
then the source for next reaction: 
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O(EO)6THP 30-35% yield with bromine 
as leaving group 
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Goal 3: Lipidic Anchor Molecules with Two 
Anchoring Groups 

1. Increases stability in the binding of the tBLM to the 
substrate (Au) 

2. Incorporation of alcohol (-OH) groups should 
increase the hydrophilicity in the submembrane 
space and the potential of hydrogen bonding 
between anchor molecules may add stability to the 
tBLM [may be able to eliminate the “spacer” 
molecule β-mercaptoethanol (βME)] 
 

More water between the Au and the tBLM makes the bilayer 
environment more likely to reconstitute IMPs 



Synthetic Strategy 
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2. CH3O(EO)3L/THF

O(EO)3CH3 + CH3(OCH2CH2)2OCH CH2

Leaving group  Substitution  Elimination   

Bromine   30%   70% 
Mesylate   96%   4%   
Tosylate   100%   O% 

With the tosylate as leaving group, no elimination product was observed (NMR data). 

Model System to Evaluate Leaving Groups 

L = leaving group 



Conclusions 
• A higher yield can result from a mesylate leaving group. 

Likely because of stability of the mesyl anion (CH3SO3
-): 

 
 

• A new lipidic anchor molecule with two different alkyl 
groups was prepared this summer. 

 
• A tosylate was shown to be superior to other leaving 

groups in the synthesis of lipidic molecules with two 
anchoring group. 
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