Bz AistemmnTst B e s M BB L2 5 T TR complex »
78 1 & P AR IR B EOR S A RARERSR - 281 » SF AL R ERAT AR T - &
WE BRI A BB NS » B THIREE - 4568 - JEERERENE - DURH
e T2 E H a2 FHHRERT R - RI Ry MR B R A LT Ry
HA IR E LB ST AR PR ERE (solvent effects) FraiEZs - ERR (bulk)
VAT ST 25 5 AR REEA B G sRASARE - IR 28 B IRV K% » 080
TIEBTTIAESR AT LIRS R S (KBTI 5+ - {EF{sE Y force field Sififit:
TR A LR S FERY AR DLUSOCRERY MRS - B RiE A Sy i BB ESUE
WY 5722y Continuum Model -tk E AR 73 B Roe— 3 )2 A4S
fERYE » EELI T AREL (dielectric constant) Al 7l [F]HAR © 55— H
HIRE e AT UERY )7 757 Ky microsolvation method » H7 iz {2 (5 FHBUED A R 7+
SRR T SRR LR LA T AR AN A B PR A A B UE
1B H A AT DAGE s e iy 1B 7% » AT DMEREHER ERET /N cluster ¥
B SRR E NI 2 TS BI0945 3R v] DL RAP AR BAE >+ R fIT T
FAEFEANT i -

(a) Microsolvation

BUKE (EHIES) B &IEAMS T EENEESES T L WEHEMA
BB LB AR 5 T iy S (Lol LR I A B8 - LEAMER D 73251
F-(H20)y BET-BEZ n (EHINATKERE DU RS TR - SaiIs % s s
FAZEELEE CHaF + F~(H,0) — CH3F + F~(H,0) ik &Sl mas S\2 I ERE
BRGNS R o FEUKE TS 4SRRI T4 input files SHEE#] :



Fmem=100MW

%$NProcShared=4

schk=CH3F+F- ts

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

TS of F- + CH3F

-11

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

A1=90.

MoK e TS &R TH 151 input files FHE{S%] :

Fmem=100MW

tNprocShared=4

$chk=CH3F+F- h20 ts

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

TS of F-(H20) + CH3F

7945766416,-0.7850686186,0.0160195641

4 4

1.
,0.0944192186,-1.1853948563,0.0065383498
,—0.1157607456,-0.6536548289,0.9259753804

~

~

1

0

0

0
0,-0.0925006691,-0.7081901376,-0.9472088741
0,0.2730875112,-2.2519490524,0.0398018574
0
0
0
0

~

,—1.7836720794,-1.6254666675,-0.0039945266

~

,1.776734364,1.8578961728,-0.0620420218
,1.8511262952,0.8673186283,-0.031947655
0.8213954635,1.9927513601,-0.0783140742

~

~

T T OMITDTmmOQ N R

ek ERET R AT DA FE /K S8 B S M RE BIERE - TS ROy T4t K ik
PR E R A SRTEAUERE F-(H0) /Ky TRISHEHRENAZR AL SR -
FERE 2SR T > KSR EZ AERE Ry 8.7 kcal/mol » BHEMUKELMEH 10
kcal/mol LLE » Nt - AKERIEE SR 0] LIF IR EORHSZE -

’



(B) Continuum Model

AT ROAEIE i — (RS R A B Ve - A A B2 RIE
ITEHEL ¢ HYAIE - Continuum model HYEEBSAERYAHE 531 HYEE s A b
TRy Wl EfERES T —(EEE51E & Reaction Field » FLEESSEAE 7Y
THIER AE IR TFE o TRV R - I RA S SIERRFEE R
(electrostatic contribution) 7t /2 iy EHEEHAVERR - GBS > ILAFEERET
& Reaction Field B35E 771 EMEE (dipole moment)1Y < G /E FHETEA:

Vi =19 Eg (1)
B EAEAEE BREAE 7 T1E — (R &0 TR cavity NRYEEL /A1 B
A EHAE R E AR RE Y A AEH -

Vi =—[ p(N)g(r) dr &)

Mirgess ¢ Bl &Egsrtn p Zm/e Poisson Equation:

Ve(r) e Vg(r) =—4x p(r) @)
B EEA: reaction field FREFLEFER  HA/NEFHIGTFER Eilisd G /E Y
—PEFFRMER - FTAEAEIRERE TR+ - BFEEERRAY operator £y

Asorps = 5 Vint (@)
R - fEEALETE PR E: TR TR

+ 1y j‘{’:E‘P (5)

int

A/
I
N

Hrh H 2738 7R AERY Hamiltonian - $H{L1 7> Hartree Fock Hzm > V IVESE
(FEfTo3AR) R ey AT DR - (NEETRER (5) thFBEERAE SCF HYBETE
i K7 78 KA > Feff948 5 F% Continuum Solvation Model 91y SCF :+& & SCRF >
Hrt R % Reaction Field » &f& R [E[Y solvation model (Onsager, PCM, IPCM,
SCIPCM, SMD) HY7= 5 FEHHAERL cavity JEARBLUR/NYEFE LA Poisson
Equation fYfE{LELKf#Z - SCRF HEI{E Gaussian 09 Ho[#£fC DFT, HF, MP2,

3



MP4, CCSD, QCISD Z#iZw /7 AR - Wi n] AIFESEC CIS, TD-DFT J7AMUsss
REHVARIRER T E - B 7 LAVEFEE RN » AR R B R B H 2 e A R
cavitation - dispersion - repulsion ZEEJEL » 2% solvation model 7 & DA4K B A HI|
BEETEELEERR HERNSFE T ELEERES —EM I T 5T RV -
78 H AP 2 R R AR - DURSIHEER MP2 DA T REAE SR
CH3F + F~(H,0) — CH3F + F-(H,0) ZJE > s|HE TS 45 EEELFE = input file:

Tmem=100MW

*NprocShared=4

schk=CH3F+F- h2Zo0 ts

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

TS of F-(H20) + CH3F

-11

&8 (R continuum model fic& MP2, DFT E3EgHE - 2ot vl DHEA R E
wiE R L B EEGIEESRET R S - /£ E0IH - TFIRUKE
B f VR RIS & > A1 AT AR5 R R AR 1 BB 0 TRV B E R T A
K BT - M continuum model BYEFEH AT &8 s ReryEtE
Z AR ERO AR H ATAERY UV-VIS Sk -

FYMREZA—RUZRANRAEIRREAYFE E » H17Y continuum model 78 /& E
PEETEL solvation free energy AGO, > ATLABERE T 7 S FEEREAEIRRE T HY B HHAE
1k
A(g) — A (sol) (6)
s Dt FERY S B0E K
K = [Alsol _ -aGg, /RT @)

[Alg
&
AGgy =—RT InK (8)



A RARRHUAEIRRE R Latm» ALl (6) U DU E TR 2 AG s, 26 R
BE R R B S T AR SR 1atm (298.15 K T » 0.041 M) FHREE » e kR
EATH (7), (8) 5% solvation free energy 1SR EEEEIRFAE 1 atm BEHEERY %
R 1M RS E HREEM L RSN AR N—TURE LV ERR AGgon  EHE
TR G N ER

1
AGeone =RTIno =

=1.89 kcal /mol 9

B T
SRR
T
© Copyright 2018



