HERIBE

Bz mrskamBat L E S st BRI EER rT 2o TP RZ complex >
B G AR BRI RIS - R0 > ST LR AR T TR - &
WHSUERIEAAHBERE AR > B E S TRIRE R - & BEERRREME - DIRE
s F AR G =2 B R 2 - TN L > BRI ey T AR PR E BT B
P LB S H T AR B A BSE (solvent effects) g HEDL - E# (bulk)
SRR A 25 5 LU AE R Bl AR e > (N B 2B BIRS B T K% 0 T8
FIETTIEHEZN ] IR B (ST S 735 - {BRTEEAIRY force field fifE
TEpR IR 2 LER R FERYHERE LU SO CEERIMEE - H A A i S B USRI
AYJT7EERTEERY Continuum Model » t5EZ AR /5B RE — TR 2 A4S
N > ERL T ERE (dielectric constant) SR FIA [FHVAH] » 55— H H
A Bl A SRR 773258 B microsolvation method » 7525 (5 FH #2773 T
ARSI RIS ELEI S, - R AR SR R B B A RUE
B R T A e R B - 25w 572 - AT ARG R SRaT /N cluster ¥4b
BARGE RN E MATSEIRIEER o] DR MR B 77T - AT
R R AR T -

ut

(a) Microsolvation

BOKSERIUES) RISAEERS TERIEEEEA T L WERMR
BB (L SACRRT 53 T 09 (LB H LR R - LA T
CIr(H,0), HEFHE n IR ERE LRSIV » GERIIHESISE Sk
APIZELLEL CHIF + F~(H;0) — CH3F + F(H;0) #UKE SRR Sn2 I8

REEMRBEN AR - SEHUKE TS &EfE e H 141 input files FHEAGE] -

mem=100MW

%¥NProcShared=4

$chk=CH3F+F-_ ts

#MP2 /aug-cc-pVDZ SCF=InCore OPT (TS, CalcFC,Noeigentest) FREQ

TS of F- + CH3F



F

c 1 RI

H 2 R2 1 Al

H 2 R2 1 Al 3 120.
H 2 R2 1 Al 3 -120.
X 2 1.01 90. 3 0.
F 2 R3 6 90. 1 180.
R1=2.1

R2=1.0916

R3=2.1

Al=90

MfKE TS &EREFTE 51 input files STREGE] -

smem=100MW

$NprocShared=4

$chk=CH3F+F- h2o ts

#MP2 /aug-cc-pVDZ OPT (TS, CalcFC) FREQ

TS of F-(H20) + CH3F

.7945766416,-0.7850686186,0.0160195641
.0944192186,-1.1853948563,0.0065383498
,-0.1157607456,-0.6536548289,0.9259753804
,-0.0925006691,-0.7081901376,-0.9472088741
,0.2730875112,-2.2519490524,0.0398018574
,-1.7836720794,-1.6254666675,-0.0039945266
1.776734364,1.8578961728,-0.0620420218
,1.8511262952,0.8673186283,-0.031947655
0.8213954635,1.9927513601,-0.0783140742

.1
0

TEPK ERETR AT DA e /K & B S R RE B IRERE - TS ROy T4t Kk
IRRRE RN E > FRIERE F-(H0) FoKr TSR BREIHRITL

& o
(B) Continuum Model

HAE A A AR R AT R — ([ A R AR Y E AR R
I EEE e IYATE - Continuum model HYEEBL{EFNAE 5y I E 45 ARk b
TR I EERELE T —(H8ESR f Reaction Field > HLEEIGELAE 77



FHITEHARE R — PR E T RS TARE R RS Ry O TN S
(electrostatic contribution) i 7 th/fE F FEAY R « FEIEAVACHE - ILAREE SRk
S Reaction Field BB 53 T-HUEHIEE (dipole moment)iy2s & FIFfTFELE °
Vi =—HSEy @)
{BES AR IR R A E S T HE— B A 5 FIRRE cavity REVERSARELR;
i LT T A L BE ST AZ EL AR

Vi =—=[ p(r)p(x) dr @)
MArgEsS ¢ Bl &Eigsrfm p Zm/E Poisson Equation:
Ve(r) e Vo(r) = -4z p(r) (3)

{E YA reaction field FREALEAER  HAVNEFHEILF FH LA E(EHEY
—HEFFRHE - BT EISERE TR T - AFEEERAY operator F

H sol ,ES — > I}int 4)

Rt - fEEA bRt R = ERAYaE TR TR

(A+%&tT:ET ()
Hrp H 258 7 5R88AY Hamiltonian < Z8{L1j/> Hartree Fock g > V HEEH

(BEeT73AT) R BT (O - NI DTREE (5) thARZEEFAE SCF HY#fE
i 7 78 Sk fE  Fefi@ s f% Continuum Solvation Model Hfy SCF & & SCRF >
Hrft R (X7 Reaction Field » 2f#[E]fY solvation model (Onsager, PCM, IPCM,
SCIPCM, SMD) {752 £ EEER cavity JILRELA/NIYEFELL K, Poisson
Equation AYfE{LELKAE - SCRF HHEI/E Gaussian 09 tH £k DFT, HF, MP2,
MP4, CCSD, QCISD ZE#izm /7 AR - WifiF ] DLREHEC CIS, TD-DFT J5 AWMU
RRHYARIES TR - b T _LAHYEFEERI - AR R CE BAT A 4 B Y
cavitation » dispersion > repulsion ZEJEL » 55724 solvation model & DL&% B ARl
HEEtRESEERER  HENREE T EEEREE —EMIN T s HEAVEREY -
& Hanhri 2 R RAEIRE - DUNYIHER MP2 J7As B KR T
CH;3F + F~(H,0) — CHiF + F~(H,0) ZJE 7 EAE TS 45 BEELFE = input file:



FZmem=100MW

ENprocShared=4

$chk=CH3F+F- _h20 ts

#MP2 /aug-cc-pVDZ Geom=Check SCRF (PCM, Solvent=Water)

TS of F-(H20) + CH3F

-1 1

&8 ] continuum model it & MP2, DFT ZEFHERHT - et o] AR E
PEiEEE R L - HET R R GHERR RS B S o £ EAd - TfIRoKE

A EIEIIGE S A AT DRI R AR T BUEE 7 FaVE R E R I 2L
e EEETATRE  HhA o continuum model HYEHE BTED & B M Es RE ST E
R AR AR T ATASHY UV-VIS JEE -

FIMRE R — B2 R RAEIRRGAYFE E > FHIY continuum model #HH 2 H
PEETH solvation free energy AGO,;» F]DLERGE NI EEARAEIREE NHYE HAE
2k

A(g) — A (sol) (6)

(% EA R FER T B2 K

_[Alsol _ ~AG, /RT 7)
[Alg
%
AG:, =—-RTInK (8)

SRR IEEEIRAEE 1 atm- FTEL (6) U PR EH SR ZAGO, 5 HR
REROEIRTIEE 7 THVREENE 1atm (298.15K 1 » 0.041 M) HYREE - T EER

ErTHy (7). (8) S solvation free energy  {IRFLETRIERAE 1 atm EEERIA

1M RS EHREEIL - RIEN BRI —THRE S L ERL AG.,  TEEE
TR B FER



1
AG,ppe = RTIn 0041

=1.89 kcal / mol 9)
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