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Figure 1 Optimized sructure and bond lengths (nm) of Gy iomers a B3L YR 6:311G” level
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d 2 3 2 c e c—C
, Con : , 0.1267, 0.1329  0.1395 nm,
15 . 3, : c—< 0. 1545
0.1403, 0.1408 0.1431 nm, 6 p nm, c—C
T . 3, f : Dion . 2 Cc—<C
0.1482, 0.1529  0.1588 nm, c—C , 0.1231  0.1337 nm,
. c—C 0.1263, 0. 1287, , CsHz (0.1221  0.1344 nm)
0.1336 0.1355 nm, )
: c—C 0.1395 2.2 Cy
nm. c—< 0.1242  0.1386 nm, HF, BALYP MR 631G™, 6311G", cc
c (0.1231  0.1387 nm) pvDZ  ccpVIZ ., Cxu MP2/ cc
c—<C 0.1396  0.1402 nm, pVTZ 66 Er 1
n a HH631G : b f
e 1 6 - ’ , HF 631G . a f HF 6-31G”
G , , (ER) ; a B3YP6311G"
7. Sop , b f B3LYP 6-311G" . a
m , 3 , 0.1426,0.1427  0.1427 nm, f B3 YR 6311G" En: ,
5 ' C— HF,B3LYP MR 631G", 6311G" , ccpVDZ
C 0.1482,0.1529  0.1588 nm), cC— ccpVTZ ’ Ex Ex
C : c—<C 0.1398, 0.1429 9
0. 1431 nm, .
c—C 0.1248  0.1421 oa d.
0.1250  0.1420 nm, :
1 Cu Er (au.)
Table 1 Totd enenges Er (a.u.) o Gy imers
Sructure Method 631G" 6311G” ccpvDZ ccpVTZ
a HF - 908. 00382 - 908. 15226 - 908. 06693 - 908. 24964
B3 YP - 913.80247 - 913.97331 - 913.86324 - 914. 05857
MP2 - 911. 15672 - 911. 44003 - 911. 19289 —
b HF - 908. 02248 - 908. 17559 - 908.08918 - 908. 27206
B3LYP - 913.84015 - 914.01641 - 913. 90651 - 914. 10044
MP2 - 911. 22857 - 911. 51409 - 911.26473 —
c HF - 908. 06911 - 908. 23081 - 908.12722 - 908. 33866
B3 YP - 913.87644 - 914.06851 - 913.93499 - 914.16451
MP2 - 911. 22684 - 911. 50058 - 911. 25236 —
d HF - 907. 88857 - 908. 04969 - 907. 95251 - 908. 16199
B3 YP - 913.70331 - 913.89161 - 913. 76408 - 913.98991
MP2 - 910. 99689 - 911. 27510 - 911.02838 —
e HF - 907. 99479 - 908. 15574 - 908. 05607 - 908. 26403
B3 YP - 913.78922 - 913.98223 - 913.85017 - 914.07790
MP2 - 911.15225 - 911.42803 - 911.17907 —
f HF - 908. 06888 - 908. 24537 - 908.12333 - 908. 35894
B3 YP - 913.87835 - 914.06073 - 913.89575 - 914.15723
MP2 - 911.09233 - 911.38008 - 911. 11536 —
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2 Cu Er (Er=E- E, x=b f) (k-nmol"?)
Table 2 Reative energes Er (Er= Ei- E, x=b f) (K-nmol ') of GCuimmers
Sructure Method 631G’ 6311G” ccpvDZ ccpVTZ
a HF 0 0 0 0
B3LYP 0 0 0 0
MP2 0 0 0 —
b HF 48.99192 61. 25303 58. 41749 58. 873011
B3LYP 98.92903 113. 15927 113. 60560 109. 92989
MP2 188. 64253 194. 44490 188. 61628 —
c HF 171. 41922 206. 23342 158. 29170 233.731644
B3LYP 194. 20860 249. 94808 188. 37998 278. 14600
MP2 184. 10041 158. 97433 156. 13878 —
d HF - 302. 58945 - 269. 29805 - 300. 41028 - 230.116324
B3 YP - 260. 34508 - 214.50376 - 260. 34508 - 180. 26717
MP2 - 419. 63446 - 433.02454 - 431.92183 —
e HF - 23.70831 9.13676 - 28.512.98 37.790206
B3LYP - 34.787%4 23.41950 - 34.31535 50. 75101
MP2 - 11.73601 - 31.50606 - 36.28448 —
f HF 170. 81536 244. 46077 148. 07848 286. 97689
B3LYP 199. 22332 229.52165 85. 35517 259. 03232
MP2 - 169. 05627 - 157.39903 - 203. 55540 —
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f HF B3LYP . 2.54,2.52,2.49 2.51¢eV, 2.52 eV,
b , MR HF B3LYP 0.03 eV; b E 1.83, 1.83, 1.79
.HF  B3LYP c b , 631G ,6 1.82eV, 1.82eV, 0.03eV;
311G", ccpVDZ  ccpVTZ HF c b a b ,
122.43, 144.98 ,99.87  174.86 kJ-mol 1, Eq : Eq 0.70 eV, 5/ 6
B3LYP c b 95.28, 136.79, 74.77 4/6 . cd e
168.22 kJ- mol " *. ,MP2 5/6 b ,Eg 3.47,1.62 3.35eV,c e
c, MP2631G , MP2 6-311G’ Eq , d E c e 1.85 1.73
MP2/ cc-pvVDZ , b ¢ 4.54, ev,
35.47 3248 KkJ-mol "t d MR , ,
HF  B3LYP . d 631G, 6
MP2 HF B3LYP 311G, ccpVDZ  ccpVTZ , f K
631G’ , 6311G™, ccpVDZ  ccpVTZ HF 0.75,2.39,1.88 19%eV, E
Er - 302.59, - 269.30, - 300.41 631G" Eq ,6-311G” Ey
-230.12 K- ol ", BALYP Er - 260.35, CCpVDZ  copvVTZ K  631G"
- 214.50, - 260.35 - 180.27 KJ-mol"'.  MP2631G”, foE
MP2/ 6-311G™ MP2/ ccpVDZ , d 2.07 eV, f b d,
- 419.63, - 433.02 - 431.92K-mol"', B3LYP a,c e
MP2 1 3 Ezr , Ezr
f , MP2 , 3.07 3.77eV . a b Ep
HF  B3LYP 3.71 3.77eV ,
631G", 6311G" ccpVDZ HF 0.06 eV. Esp 3.33 3.54
Er 170.82, 244.46  148.08 kJ- nol * 1, eV , c e Exp 3.50 3.54 eV .d
BALYP Eg 199.22, 299.52  85.36 k- ol 1, Ezp 3.33 3.37eV ,
HF B3LYP . MP2 0.04eV. f Ezxp ,
, - 169.06, - 157.40 - 203.56 kJ- 3.07 3.24 eV , 0.16 eV,
mol ~ . MP2 , Ca E
MP2 Co™ ! BiNn(n=4 3 v, , a
16) 19 , MP2 f,v, a 382.2cmt f 337cm?
. a b v, , )
, Cos .a f Ezp 2.88 3.76 eV
. 2b 2c , 6 , Ezp ,
311G  ccpvDZ ,B3LYP 2.4 Cu NICS
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, c , b a
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2.3 Cyu
Ca , 3
B3LYP 6-311G” (HOMO
LUMO) Eq v,
Ezp, : 3
: Eq : f .
Eq . 631G’ , 6311G",
ccpvDZ ccpvVTZ , a Ey

(nucleus independent chemicd shifts, NICS)
4
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d , 0 10.9, GHs NICS (0 17.4) ,
NICSA, NICSB,NICSC NICSD : e
0 -22.4, -250, -248 -30.2, NICSB NICSC 0 -58 -323,
, ® -9.6) GHs , NICSD , o -15.4,

d p c , GHs NICS , , e
e NICSA
3 Cu

Table3 LUMO, HOMO, E;, EpandVid Gy iomers
Sructure Method LUMOY/ a. u. HOMOY a. u. Ey eV Ezl eV vV,

a 631G’ - 0.12316 - 0.21638 2.54 3.73 382.2 (Ty)
6311G” - 0.13798 - 0.23067 2.52 3.71 350.6 (Ty)
cc-pvDZ - 0.13271 - 0.22431 2.49 3.73 383.0 (Ty)
ccpVTZ - 0.13621 - 0.22858 2.51 3.73 382.9 (T

b 631G” - 0.14029 - 0.20749 1.83 3.76 279.0 (&)
6311G" - 0.15516 - 0.22232 1.83 3.76 293.5 (B)
cc-pvDZ - 0. 14967 - 0.21550 1.79 3.77 282.5 (B)
ccpVTZ - 0.15345 - 0.22032 1.82 3.77 291.5 (B)

c 631G" - 0.11300 - 0.23889 3.43 3.51 75.9 (Ex)
6311G” - 0.12227 - 0.25120 3.51 3.51 75.4 (Bw)
cc-pvDZ - 0.12163 - 0.24649 3.40 3.53 75.0 (Ex)
ccpVTZ - 0.12145 - 0.25119 3.53 3.54 75.7 (Bxw)

d 631G" - 0.14416 - 0.20392 1.63 3.36 65.0 (By)
6311G" - 0.15929 - 0.21685 1.57 3.33 67.1 (By)
cc-pvDZ - 0.15215 - 0.21213 1.63 3.37 63.4 (By)
ccpVTZ - 0.15557 - 0.21530 1.63 3.36 69.4 (By)

e 631G" - 0. 12607 - 0.24764 3.31 3.50 71.0 (A)
6311G" - 0.13560 - 0.26090 3.41 3.52 71.5 (A)
cc-pvDZ - 0.13533 - 0. 25560 3.27 3.51 70.8 (A')
ccpVTZ - 0.13525 - 0.26088 3.42 3.53 71.6 (A')

f 6311G" - 0.16653 - 0.19392 0.75 3.07 34.0 (By)
6-311G’ - 0.14244 - 0.23041 2.39 3.21 34.3 (Bw)
cc-pVDZ - 0.14980 - 0.21881 1.88 3.23 33.7 (Bw)
ccpVTZ - 0. 14956 - 0.22132 1.95 3.24 34.5 (Byy)

4 B3LYP63LG’ NICS
Table4 NICSa B3LYP 631G’ leve
Sructure NICSA NICSB NICSC NICSD Sructure NICS

a 37.6 GHs 17.4

b 38.2 GHs 17.4

c -3.7 -21.8 CeHs - 9.6

d -2.4 - 25.0 -24.8 -30.2 GH, 38.8

e 10.9 -5.8 -32.3 - 15.4 GH; - 6.7

f 24.1
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Ix imersof Gy duders were gudied by Hartree Fock (HF) , B3L YPdf densty functiona
theory (DFT) and second order perturbation theory MP2 method with bas's sstsof 631G ™,
6311G", ccpVDZ and ccpVTZ. The geometries, vibrationd frequencies, nucleus
independent chemica shifts (NICS) and dahilities were dscussed. The dahilities of Gy

iomers were conpared.
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Reaction cores Specific reactions

Reaction types

reaction
center

) specific reaction 1
reaction core

. specific reaction 2
reaction

center

adjacent
environment

specific reaction 3

specific reaction n

Reaction kroMedge is acquired by executing twice classfication on the reactions and is
presented in reaction cores. By integration of oecific reactions, reaction cores and reaction
types, the reaction knomedge can be nore rationdly organized in a generic reaction
krnomedge base with better utilization.
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The hydrogen and oxygen bridge functions were gpplied in the cdcuations of thermodynamic
properties of polar and rorrpolar lutions usng integrd equation theory of datidica
mechanics 3d-RISVFHNC. The dfectsaf bridge functionson lvent steswere checked usng
rada and threedmendond figures of average excess chemicd potentids Ap (r) .
Prom ang improvement of excess chemicad potential's and olvent particle dengty digtributions
was observed with the complement of hydrogen and oxygen bridge functions. More accurate
bridge functions are needed for the further improvement in accuracy of 3d RISV HNC.




