Yy HAL R (Wuli Huaxue Xuebao)
Month Acta Phys. -Chim. Sin., 2010, 26(X):001-009 001

[Article] www.whxb.pku.edu.cn

REEBEBTEE Y --Li—CH;[Y=CH,, CH,CH;, CH(CH};),,
C(CH,):[ix 2K 5 R

CRAKITE 5L ARl LB R, TR 741001)

WE. 152 KIS K BSLYP/6-311++G(d,p) 2 MP2/6-311++G(d,p) /K- FWF5T T By AR b A4 Y-
Li—CH,[Y=CH,, CH,CH;, CH(CH,),, C(CH,)s] &5 1 5 . 25 56, =Rl i vy PR 485 A9 H,CH,C---Li—
CH,(II), (HsC),HC -+ Li—CH,(III) I (H;C),C - - Li—CH,(IV) 5. By, F #1455 5% J& K 11(-26.7 kJ - mol™)<III(-30.2 kJ -
mol™)<IV(-32.8 kJ - mol ™) A Il 5 336 4%, AH % T-BA4A& Li—CH,, -4 11, I & IV th Li—CH, 8 BAR K, (A H A
PRSI I T ROE RS, HEER R R, 200128 15.1, 18.9 F1 20.5 em™. it T4 v B SL40 H 136
1IN T RN A TS R T, T T2 A LiH th H Bk CH, U, TS 1 S 5RE B VE . R B SR s
(NBO) K 43 F HEF (ATM) 434 10— 45 X6 U 28 A 55 SEAH B FOEA T T 489

KEIR.  FH TR Pd TR AHETKE; NBO; AIM
FESES: 0641

Structures and Characteristics of the Abnormally Blue-Shifted Single-
Electron Lithium Bond Complexes Y:--Li—CH;[Y=CH;, CH,CH,
CH(CHg)z, C(CHg)g] System
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(Department of Chemistry, College of Life Science and Chemistry, Tianshui Normal University, Tianshui 741001,
Gansu Provinec, P. R. China)

Abstract: Single-electron lithium bond complex systems of Y- --Li—CH, [Y=CH,, CH,CH;, CH(CH,),, C(CH,);] were
investigated at the B3LYP/6-311++G(d,p) and MP2/6-311++G(d,p) levels of density functional theory. Results showed
that the strength of the complexes increased in the following order: II (—26.7 kJ - mol™")<III(-30.2 kJ - mol™)<IV (-
32.8 kJ-mol™). By comparison to the monomer Li—CHs, the vibrational frequencies of Li—CHj; in complexes II, 11T,
and IV were abnormally blue-shifted by 15.1, 18.9, and 20.5 cm™, respectively. The Li—CHj; bond was also elongated.
The number of CH; in electron donors was more, the single-electron interactions were stronger. As the H atom in the
electron acceptor LiH was replaced with CH,, the interaction strength weakened. Additionally, we studied the
characteristics of these complexes by nature bond orbital (NBO) and atom in molecules (AIM) methods.

Key Words: Single-electron lithium bond; Single-electron hydrogen bond;  Single-electron halogen bond;
NBO; AIM
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Fig.2 Main front molecular orbitals and corresponding energies (eV) of complexes III and IV
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Table 1 Interaction energies(EP¥), vibrational frequencies(v), stabilization energy (E?), radical charge change

(Aq), fractional number of electrons transferred(AN) and the ionic character of C---Li bond

Complex EP¥/(kJ-mol™) Avy o/em™ Al o/(km*mol™) vy.c/cm™

Agley C2 C1 Ay lonic character of

(kJ+mol™) C---Li bond(%)
1 -70.2 - - 663.7 49.2 - - - 97.9
11 -26.7 15.1° 17.5° 176.0 33.4 0.02104  sp*"  sp*®  0.0986 96.2
11T -30.2 18.9* 41.2° 218.4 26.6 0.01776  sp*"  sp**  0.0933 97.5
v -32.8 20.5° 44.2° 357.3 17.7 0.01241  sp*'  sp**  0.0899 97.8

“compare to vibrational frequencie of Li—C in monomer CH;Li, 625.2 cm™; * compare to vibrational strength of Li—C in monomer CH;Li, 32.6 km *mol™
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(H,C).HC---Li—CH, FI(H,C),C---Li—CH, 45 5
PRI, 455269 (1) H,C, H,CH,C, (H,C),HC % (H,C),C
H 3RS Li—CH, Z A8 s A
¥ I(H,C---Li---CH;) JI(H,CH,C---Li—CH,) .III((H,C).
HC---Li-CH;) 1 IV((H;C):C+--Li—CH,), Herp & &)
1 ELA XRUF TR RRAE, 177 TI-TV H SR Li—CH,
R BN 7 T, (IR R E0 R SR A RS B
FL T4, XY B TR CH, 7 H 8% CH, BUCe, 3%
58 T ERLHLFERER AR ELVE A, JF HLRE CH, U E H 1Y
% (H,CH,C:---Li—CH,—(H,C),HC --- Li—CH,—
(H;C),C ---Li—CHS,), #H B FH 8 11 26 X B | EPSSE | |
Li—C B IRSIIR IEB L Avyio PRS2
b AL RTFHMA A BILET C1 Ak 3iE p iR
53 R AR A AR IR SR v o LRI
S5 P (o) A - 7 T V %o FERE KB R
B F5 R 1 — Jes g b BE EQ[LP,(C)—LP" (Li)] it
MR A R T35 Ag L FbA B i LT
Cl Z&fbBiB s 4y TR B AN K55 5L
TR ) B AT AR RN (B) 2 EHLF A2 AR
LiH ' H BB RS, B H R B A B 55, X
FLELHL A H,C o H %% CH, BUAH)Z; (4) NBO
MR, B R AT T A R O K



No.X

AshR AR e RS PR AR Y- - Li—CH,[Y= CH,, CH,CH,, CH(CH,),, C(CH.),/{& & [ 4514 5 1 it

007

HoAh 55 58 4E AR, 3228 LP(C)—LP" (L), ik
BT o MR (5) AR GYIE UG R 15
A ECT B T RE AR A G 0. TR RS oy

iH

PN
He

B A B T PR S A B A AR B A REEE L.
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