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Competingdynamicsofeliminationversus
substitutiondrivenbysolvation

Figure　MechanisticevolutionforcompetingE２/SN２reactions
controlledbysolvation．

UnderthesupportbytheNationalNaturalScienceFoundationofChina,Prof．ZhangJiaXu(张家旭),
Prof．YangLi,andLiuXuattheSchoolofChemistryandChemicalEngineering,HarbinInstituteof
Technologyincollaboration with Prof．William L．HaseatTexas Tech Universityhaveperformed
chemicaldynamicssimulationsthatrevealedhowasolventmoleculeaffectscompetingeliminationand
substitutiondynamics,providinginsightintomechanismevolutionwithincreasedsolvation．Thefindings
werepublishedinJACS (２０１８,１４０(３５):１０９９５—１１００５),whichwasselectedastheFrontCoverand
highlightedbyJACS Spotlightstitled “SimulationsDefine The Relationship BetweenSolvation And
Selectivity”．

BaseＧinducedelimination(E２)andbimolecularnucleophilicsubstitution(SN２)aretwofundamentaland
ubiquitousreaction mechanismsinpreparativeorganicsynthesis,which mayoccurasunwantedside
reactionsofeachothermakingtheircompetition
an intriguing question to be probed．
ExperimentsfoundthatthegasＧphasetradeＧoff
betweenE２andSN２hasbeensuggestedtoin
general strongly favor elimination, but
nucleophilicsubstitutionprevailsinthebulky
solution． Understanding this phenomenon
requiresstudyingthedetaileddynamicaleffects
causedbysolventmolecules．

Here, they reproduce the experimental
findingsemployingdirectdynamicstrajectory
simulationsandshowthattheE２ mechanism
dominatesoverSN２forthesolventＧfreereaction．
Thisisenergeticallyquiteunexpectedconsidering
thesimilaractivationbarriersforthetwoprocesses
onthestaticPESandalternativelydynamicaleffects
arefound to be responsible．Introducing one
solvatingmethanolmolecule,dynamicalbehaviors
show strikingly distinct features that largely
enhancetheSN２importanceanditisunderstood
thatadifferentialsoluteＧsolventinteractionatthe
centralbarrierstabilizesthetransitionstatefor
substitutionmorestrongly．Uponfurthersolvation,
thissubtle discrepancyin stabilization becomes
more pronounced, which is assumed to
drasticallysuppresstheE２routeand,inturn,
favorSN２events．Theworkopensthedoortoa
detailedatomisticunderstandingoftransformation
reactionsindistinctlydifferentrealms．


