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Supporting information
optimized geometric structures, bonding distances, total energies and the number of imaginary
frequencies and NICSs for Ps™ anion, [Ti (7°-Ps)]” and [Ti (7-Ps),]* were computed with other four
methods : B3LYP/6-311++G(d, p), B3LYP/ 6-311++G(3df,3pd), HF/6-311++ G(d, p), and HF/gen (P:6-

311+G(2d), Ti:6-311+G(2df)), the same results at different levels were obtained as at the B3LYP/gen(P:6-

311+G(2d), Ti:6-311+G(2df)) .

Table l Bond distance or distance of atom for Ps, [Ti (775—P5)2]2', and [Ti (775—P5)]" (Angstrom)

B3LYP/ -B3LYP/ HF/
species  sym  6-311++G(d, p) . 6311++G(3df3pd) 6-311++G(d, p) HF/gen

t(P-P) r(Ti-P) r(P-P) r(Ti-P) r(P—P) i(Ti-P)  r(P-P) K(Ti-P)
Py Ds,  2.126 2.108 2.094 2.094
[Ti @ Dss 2.181 2597 2162 2597 2149 2588 2149  2.602
[Ti PspP. Dss 2176 2612 2156 2612 2142 2.607  2.140  2.621

[Ti[P5)]” Cs 2248 2385 2228 2378 2217 2374 2218 2376

Table 2 Relative energies of [Ti (7-Ps))” (a.n)

Energies and The Number of Imaginary frequencies(NIF)

B3LYP/ ’ B3LYP/ HF/ HF/
species  sym  6-311++G(d, p) 6311++G(3df3pd) 6-311++G(d, p) gen
E NIF E NIF E NIF E NIF
Ps~ Ds,  2556.497 0 2556.525 0 2552.121 0 2552.139 0
[Ti (Ps),]> Dsn 0.000 0 0.000 0 | 0.000 0 0.000 0
[Ti (Ps);]* Dsq 0.011 1 0.009 1 0.016 1 0.013 1
[TiPs)]T Csv  1707.036 0 1707.064 0 1703.793 0 1703.809 0
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Table 3.Binding energies for Ps, [Ti (7°—Ps)]”, and [Ti (7°-Ps)]” according to imaginary

reaction (kcal/mol) at B3LYP/6-311++G(d,p) level

speqies sym AE; AE, AE; AE4 AEs
Py Dsp 385.2
[Ti Ps).]" Dsy, 122.1 892.4 203.6 8L5 14.4
[Ti (Ps),]* Dsg 1153 8857 192.8 715 7.6
[Ti (Ps)] Csy 107.7 492.9 118.7

Table 4.The Total Nucleus Independent Chemical Shift (NICS) Values for Ps, [Ti (nS—P5)2]2_, and [Ti (nS—P5)]_

(ppm)
B3LYP/
B3LYP/ HF/ HF/
- 6-3114-+G(d, p) 6311++GRdE3pd) 6-311++G(d, p) gen
Species sym - -
N Nespy NGO NGD o Nesp) Nics))  Ncs©) NICY()
B} ~158  -160  -153
Ps Dsn -166 g0y -163  -158  -153  -14.6
L a 375 219 M6 28 g4 mi 2 22
[Ti (Ps)]” Ds
b -46.5
2 a -385 -25 387 223 36 38 325 221
[Ti (Ps)]” Dsa -
b -51.2
o a -706 -336 138 349 711  -358  -73.9  -378
[Tl (Ps)] C5V
b -74.9

a: outer plane, b: the most negative NICS in inner plane, r = 0.50A (Ps),r = 0.75 A ([Ti (n°—Ps)]*" ), r =025 A ([Ti
(77-P5)]") c: the most-negative NICS outer plane, r = 0.50A (P5")
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Table 5.The Nucleus Independent Chemical Shift (NICS) Values for Ps, eclipsed

—

[(7-P)-( 7-PT~ (Dg) and staggered [(-P—( 7P~ (Dej) BILYP/6-

311++G(d, p)

Species Sym NICS(0) NICS(1) center
Ps Dy, - -16.6 -15.8
[(7-Ps)—(7°-Ps))> Ds 2 9.6¢ -13.2¢ -6.3

, - (-9.6)° (-13.3)° (-6.9)°

b -83¢

(-8.6)°
(7-Ps)-(7’-Ps)> Dss a -14.0° ~-13.0°¢ -9.8
' (-11.4)° (-14.6)° (-9.7)°

b -12.1°¢

(-11.3)°

a: outer plane, b: inner plane, ¢: GIAO-HF/6-311++G(d, p)//B3LYP/6-311++G(d, P)
d:computed at the geometric refefence of eclipsed [(77—Ps)—~( 17-P3)]*" (Dsy): r(P-P)=2.1814,

r(Ps—Ps)=3.634A(at B3LYP/6-311++G(d, p). e: computed at the geometric reference of

staggered [(1f—P5)—( 7-P9)" (Dsg): r(P-P)=2.176A, r(Ps—P5)=3.686A (at B3LYP/6-
311++G(d, p).




