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WA i INDO FuHRETHRL P H1°- ERAYNRFEHRELERYE
R, HHEREN, NdCLm AICL, @ S ClmBBmmuffRE T &
¥ Lewis i Nd-Clz | 2 R @R, SBENACL, ¥
BREGRE, NTHATES FREBTFHREEN. RBEE TR EGT
THC—Ca C—H@pmp, SRR EMREEMENSTES.

R, mE EERSY TR WEEL

EERANLE D, SRLONEERABHWR-EE T SBRNEBZ—. T84
BT —#&5 Lo-Al R BE &, HE T EMNm&Egn U B, plrREESE S
BERORLETEHBREREADHHARRIME Y . XREAYHEFERRE & R 55
WIE L Z AR R RAATE PORE . PARRIIART &PESHEEN & B iEad, -
CeHoINd(n*-AICL)y, BFTHREIHMIU T REEH. XA FRETRRARTEE & D
METFEAReRERE L ERAELZAHRE, FATRTHEBAESE A Lewis
TEER I L B TR S L Ry HLEE,

1 EeWNLASEEHRSE

(18-CeHg) Nd (n?-AICL) , i 53 F AT, 4
Bl oRHT RERVRESE. XoTFUH~
BPSSETREM. RESWEIRED.

FIAE F#WAXEHH WINDO B
% 19 77 IBM-4361 B M Lt E.

2 #R5R

BRI B R B P TE R,
SE A ERE, HiEEHA ™, RAER

M1 (1°-C,H)ONd(n*-AICL), iy 4 FHR >
Fig.1 Molecular configuration of (#°~-C,Hy)- Eﬁ,ﬁigff}ﬁﬁ%’ “&Mﬁ@ﬁﬁﬁm@

Nd(#2-A1Cl,),(The values in figures &%&Qﬁfﬁiﬂ)&tﬂﬁaé’%%ﬁk%ﬁ)ﬁﬂﬁﬁ

stand for bond lengths, A)
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LRI SRR ZEG R R, B 222 D HRROE THRE, SPENRERER
BT, ENEMLRERA. BE LRI ARET N, B4 D& RE 7 Ndfn Al ki
ERFYEN, MaFRENRLA, MEE5RMMOFRCEHRTFERREE, N ifif 2R
JNT NA—Cl@g R 2RI HBAE, BT ERGEFHERE.

® REDNBREIE

Table1 Charge distribution of the compiexes

Charge

Nd Al Cl C.H,

NdcCi, 0.6383 ~0.201~-0.245
AlCl, 1.099 -0.3568~-10,388
C.H, : 0

NdCl; - AICI, 0.285 0.642~0.647 ~ 0,024~ - 0.090
(-0.287~-10.301) (D)

(1°-C,HNd(n2-Al), -0.084 0.648~0.657 -0.070~-0.115 0.575
(-0.298~-0,319(1) ¥+

Compounds

(1) charges of uncoordinated Cl for A1—Cl bonds

AR L RAHRAEE TR bR D B h T NdCl, 5 AICL AREAE Cl B 6 AR
g, # ORI ETFoHBR S 2RRNEREF Al i Nd, Cl-Nd f AR BERLE
TREMAER (Nd—C) RERE, 8 NCL ZdeREFETERERK, Nk TR
Fia Nd iy, 2EBRCALREL. FBOBLAEIMY 7 BF (0.575¢) BRE Nd b, #—%
WAT Nd Ly FH8E, EHEANREETE, LEREOEN, $—FRET Nd—l
R AT E R IR, EHFHBBERMEML, R, Nd LEFHRERHER, B AT
* Nd—Cl g Tk R, BEHEBERS.

RBREER, —REETFHENHEFESL, FOMEHAKR, BTFE&R, RZNE.
(1°-CeH) Nd (PP-AICL), BL Ay B B rh, AL AR, & Cl>Nd, 4 Cl>
Al, FIEA 7 (F)—>Nd, BRERE Nd—Cl e 2Rg, ROEFERRtRs. »
5, RIBBEEERRALN 1, FEEROSE L SEBMOFERRERR, B T AICL f1 NdCl,
f& ClBLPL RIS A8 Cl>Nd gy, ERE TR FHEEEKA, Lewis kM, 55
BB RAERRL, HER ACL Ffi Ry NACLB T3, W, ERASIEHBHEG M, B

MR PRI R Lewis Bt 1 B 394 FIF X 58 LR IL A Wi B R

HiR 2 KA, Bayd Nd—Cl, Al-Cl@gnaREREHBRIE. RI\STHE
Bk, EXHRELRNEST, SEETFHENREESRAENEENIE B BTFL
B TEBLARMPRENS FRE, AT P A A BT 8 7 BTt st i Uk
ERERGAATEEIERR L CRIFEBIMRASS F), k4T LR LM &
ek, EXHEAH Al—Cl>Nd, {iF Nd—Cl—>Al 1 CeHe—Nd, H]

cl
Al NNd<C,H, .
ci1, 7/

ATl Nd b 7@ ARAE WA R, —28Cl, %M. Nd E¥E TS T A
172



R REEHHRBREH

Table2 Overlap populatvion of the complexes

Compounds Overlap populacion
Nd—Cl Al-Cl Nd—C c-—-C C—H
NdCl, 0.610~0.656
AlCI, 0.695~0,701
C.H, 1.030~1.052 0.787~0.789
_NdCl, « AICI, 0.432~0.494 0 528-~0,560

(ﬂ’_CeHe)Nd(ﬂz—AlCL)s 0.A14~0.4565 V. 540~ 0, h§4 0181 -0.199 1.002~1.021 0.777~0.779
(9.699~0,714) )

(1) The values o7 Al—Ci in which Cl is uncoordinated,

f Cl,—>Nd g fr 7 2RI R Nd—CL, iyt 7, HISSHIREE: RN Cl—>Al Mg
WHERE Nd—CL, fyfr i F 1 CL, SBIZREREBEEK, BBERE, RUKMHEX
WHIE Nd—ClL 88, FeFazmzp, oFEASES R RREREIKRZ bR fiEt. Al—
CHERUBR. WERERFETER, Nd-CCH) ZHFE—cBENLNE, RES
In C—C B3R, XFhl 7~ T2 5B EMARN FHEME 2 iR, RO REEES
PSRBT LEERET RGOSR TERRER, XARRBHBRMER fi Nd &L
FTHMREMRE, 25805 RrR@BEBERERIK ), BN R TH BT
S E5RAGHEXHISE. C—HRBUB TR @R FHERRTHIES C—HRBHMBT R WXE
RIEAERMHISE. XFh T 7 B FRAETE C—Cfl C—H @IE M ERERXER N, B
an, EREMREEARE ((RHXEER) HTFHET. BRawth, Al-CGHHEREEHH
AR, RhT5 NdEAR AI-Cl (5 # LM Cl (FF) IR+ RiZ@m T8
PR SR Iy Al—CLEZ B B sl T Hl R IR /X 0,50
—RPRE SRR AR, fRiE Cl G BH &

FHAERESE, AUBEAT Al—-Cl i) &S s . i} 5
EEE, KO G HIRFHBEE GRD. i }Eggg;; Whie—
fidr oy .y HOMO Jp CI W # AT o5 it W ——
0,00 LUMO LUMO

#, LUMO 2 v ¥R (& 3), RAEM*
MBS, BAE/NE 54y, HEHE
EATERGHZHE. XK TIZRES

E/au.

; HOMO HOMO
41-66,Cl,, | me—— 39-63,Cly| ==—=r
- N . E—
0.50 38,390,417 (= 35,36,38,7 —ees
: | 35—37,Cls» 32- 34,Clyy =———=
LS} R —
% % % 27,28,4] === 26.27,7 - m——===
' [ 25,267
bz dy: ey 2,237 - e 22,237 memmrmmm
2 RAYHErRE B3 RAYMNRIIFITRERR
Fig. 2  Dative bonds formed from benzene Fig.3 Molecular orbital energy levels of the
orbitals with metal 4 orbital in the complex
complex
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BONDING AND COORDINATING ACTIVATION OF
NEUTRAL 7°- BENZENE COMPLEX OF RARE EARTH

Li Zhenxiang Shen Qi Lin Yonghua Meng Qingbo*
(Laboratory of Rare Earth Chemistry and Physics,
Chinese Academy of Sciences, Changchun 130022)

ABSTRACT

The electronic structure and coordinating activation of chemical bonds of 7%-
benzene complex of neodymium have been studied by INDO method. The results
show that the coordination of NdCl, to AICl; through six 4,-Cl may decrease the
Lewis acidity of the Nd ion, the charge difference on Nd and Cl, and polarity of
Nd—CI bonds, which leads to the increasing of the solubility of NdCl, in benzene
and the stability of the 7°-benzene complex of neodymium.

The coordination of benzene molecule to neodymium ion decreases the strength
of C—C and C—H bonds in benzene and enhances the alkylation affinity of

the benzene ring obviously.

Keywords, Rare earth, Neutral benzene complex, Bond, Coordinating activation
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