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Abstract The CgFsX " (X=Cl, Br, I, CHj3) cations were studied using the DFT B3LYP method in con-
junction with the 6-311G (d,p), 6-311+G (d,p), and LanL.2dz basis sets. The geometries of the electronic
ground-state cations were optimized and the vertical ionization potential (VIP) and adiabatic ionization po-
tential (AIP) of the parent molecules were calculated. The calculated results indicated that the symmetries of
the four cations are same as their parent molecules, while the geometric parameters are different. The
B3LYP/6-311+G (d,p) calculated vertical ionization potential and adiabatic ionization potential values of
the C¢FsX (X=ClI, Br, I, CH3) molecules are in good agreement with the available experiments.
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bond lengths in nm, angles in degrees

AN FHE AT EEAAGAE C JRFF X (X=Cl, Br, 1,
CHy) b ABEHENATHHRM, a, b Al " & &1,
X (X=Cl, Br, I, CH;). 5 X i1 C Ji¥ K 5i% C Ji+
XL C BT B A BRI H eSS L, UK oS
HL T BRI 2 (B 2). ikt d 3T, BT S
CH; HIEN C JF M 5% C P XA C JRF4b, 3%
S PYAS C R B A B AR (E 2), BRI BN
BT EEM X 44 C R L fafa’, b’ ¢, d°
B S REIE, R at, b o & B R S uE
HH X (X=Cl, Br, I, CHy). 5 X #HIEM C JR F M 5% C
JEFRHEI C JRF IR FUE B Xt d B, BRT
5 CH MER) C JRFFI51% C J X1 C JRFAk, 2K
W 44 C IR PGS ORI
PREE. X kR E e B A A — 2

H
028(0.22) 039(0.27) 058(0.41) H, = .H
Cl Br | NA2 000
C
-0.12(0.01) -0.12(0.01) -0.13(-0.01) -0.09(-0.05) -0.09(0.05)
F 0. ||(0.29)F F 10.04(0.26) F F LO. 03(0.13)F F 0.11(-0.12) F
6210.02) 621(0.02) 621001 0.37(0.28) 5350.25)
35(0.24)
0.18(0.00) 0.1700.01) 0.17(0.05) 0.33(0.23) 20.08(0.06)
Forzo0n]; 39(0.32!: Fooo; 380 zs)F Fotaoon]; 35(025)': Fooaoos) 1¢0.08) F
Fo.o70.07) Fo.0800.08) Fo.os.05) Fo.1340.01)
+ + + +
a b [ d
+ o e = N
B2 CeFsX™ (X=CI, Br, I, CH3)ff) F AR LA A7 Ja (3t 5 Ak A
T TS
Ji@% B 43 A

Figure 2 The natural charge population of C¢FsX' (X=Cl, Br,
I, CHj) cations (Values in parentheses are spin density distribu-
tion)
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Table 1 Vertical ionization potentials (VIPs, in eV) of the C¢FsX (X=CI, Br, I, CH3) molecules

Molecule B3LYP/B1 B3LYP/Bl+ ROVGEF/B1 ROVGF/B1+ CNDO/2¢ INDO* Exp”
CgFsCl(a) 9.74 9.89 9.54 9.87 13.00 — 9.94
CsFsBr(b) 9.57 9.73 9.24 9.52 — — 9.57
CeFsl(c) 9.32 9.45 8.21 8.36 13.32 — 9.54
CgFsCH3(d) 9.49 9.69 8.36 8.82 12.89 12.47 9.81
“Ref. [21].

K2 CeFsX (X=CI, Br, I, CHy) [ 46 FA HL B HA( AP, HLAT: eV)
Table 2 Adiabatic ionization potentials (VIPs, in eV) of the
CgFsX (X=Cl, Br, I, CH;) molecules

Molecule B3LYP/BI B3LYP/Bl1+ Exp*
CeFsCl(a) 9.48 9.63 9.72
CFsBr(b) 9.34 9.50 9.67
CFsl(c) 9.14 9.27 —
CFsCH;(d) 9.17 9.36 —
“Ref. [16].
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