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Introduction: Carboranes are a family of cluster compounds comprised of &'-'E

-

boron, carbon, and hydrogen that are being investigated in a number of E
applications, including self-assembling monolayers (SAMSs), cancer treatment, 3 ' ~
and non-catalytic synthetic agents. Thiol-ene “click™ chemistry between thiol-
functionalized m-carborane and a variety of maleimide derivatives provides a £
facile path to a wide variety of functionalized boron nanoparticles. To e
characterize the reaction rate dependences, absorbance measurements were |
taken over time In a temperature controlled spectrophotometer starting with

cysteine in place of carborane, as it Is inexpensive and performs similarly:.

Exampl of a self
assembling monolayer
(SAM) [1]
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Experimental Setup: The UV-Vis o peraerc NG
spectrophotometer IS connected to a controller |
circulator that controls the temperature of

the reaction cuvette. The temperature can ¢irevlator
be reliably controlled from 15°C to 35°C Spectro-

by flowing antifreeze around the sample. photometer
At 40°C, temperature control becomes Sample
unstable, lending to the 35°C limit.

Discussion: Cysteine was chosen over carborane thiols as they are less expensive but are still

representative of the carborane thiols. They react similarly with ethylmaleimide in a thiol-ene

“click” reaction. The data show:

* The reaction is second order with a 0.034 mM-st change in the reaction constant, k, for a
temperature change of 5°C between 15°C and 20°C.

» Cysteine degrades In aqueous solution. A decomposition curve would provide valuable
Information as to whether the 0.1 end absorbance iIs a stoichiometric imbalance or equilibrium.

* The reaction between cysteine and ethylmaleimide has a maximum absorbance at 255 nm.
Carbon-sulfur bonds absorb at 256 nm indicating the “click” reaction Is present [3].

» Testing with carborane-thiol and ethylmaleimide at the same temperatures will be used to
obtain comparable data for the activation energy and rate constants for this “click” reaction.

Results: The reaction kinetics of thiol-ene “click” between cysteine and ethylmaleimide
chemistry shows a k of 0.094 + 0.001 mM-st for 15°C and 0.128 + 0.003 mM-is for
20°C. The activation energy was determined to be 17 + 3.3 kcal/mol.
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Future Research: Further testing will be conducted with m-carborane-1-thiol and m-

carborane-9-thiol In order to further quantify the reaction rate constant, k, and the
activation energy of the thiol-ene “click™ reaction at temperature ranging from 15°C to
35°C. Electron density modelling will elucidate the structure of the complexed
ethylmaleimide and cysteine and aid In the identification of the preferential bonding.
Future work will also include infrared spectroscopy to determine all reaction products.
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