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Estimating Rate Constants for the Reactions of Ethers + OH:
A New Application of the Electrotopological State
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The Estate method 107 .
fThe electrotopological state {&ate) is a new U P— I il Without modification, the
method for estimating Tependent, sitespecific OH - Estate underestimate&,,
rate coefficients [1]: E for alkyl ethers and
E overestimateX,,,for
5 halogenated ethers
&

2]
10" 107" 10" 10'313 10'12_1 _110'11
k experimental (cm” molecule” s ™)
By parameterizing the

1t is based on a fundamental property of sites withiit  capacity of a molecule to
molecules form van der Waals
1So far, it has been applied to the alkanes and complexes, we obtain a T=298 K
haloalkanes much better performance
Canit be appliedto the more complexoxygenated
molecules?

Here,we will test with etheric compoundsethers
and halogenated ethers with one or more ether
linkages N = 93 molecules)

X2 57 {5 ~~

vdW complexes

Prereactive complexes may explain the reactivity
and negative/ norArrhenius temperature
dependence of ethers at lower temperatures

MWe consider band 6membered cyclic complexes

1 arger rings are possible, but entropy may limit siz= _

Bltimately, this leads to a multiplicative correction t 1000~ 500 400 300 250 200
the original Estates algorithm that we define as TAN
kappa(, f the effective tunnelling parameter:

G__ppL | &gt SCF $p6) (62U T j) 20
U

Multi -ring systems? ~
Multiple ring parameterizations may apply where "o
several ether linkages are present :
ﬂ'hls_co_ncept iparameterizedo improve the 5 Frequency distributions offor
predictions forthese compounds .

d Iﬁe re nt Val ues Oﬂ-

The elfect of temperature - SOWNus| Experimental and estimated
#As would be expected, the effect of hydrogen 1 [ emermen] SN\ k(T) for each etheric molecule
b Or:ldedVdW COmp.I EXES d_ecr_eases with temperature : considered in this stu dy Clear
iAS|mpleexponentlaﬁunctlon ISemployedto 107 3 non-Arrhenius behaviour is
describe this . | 2 34 s observed in many cases
tfcanenhancerate coefficients >100 times at lower 10001T (K')
tf: 1 asTapproaches 1000 K

Conclusions and next steps References
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