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Fig.1 The CO insertion reaction of B-diketiminate

aluminum complexes

TE3% ] ONIOM J5 3% 5 4 WL BRI, Oy 4 B 4 i
S 3 R A LT RONE, R CO T A4 E AL S
PiE fA B JR Fl B3LYP/6-31G (d) J5 ik, L A 22 4h
P ) BP0 £ 71 AMIL 5 3k DL 2% A 3% S i 7 o
A RE A SCARON . B- 0 R R AL A CO H A
SN A b 45 BE 5 9 P 5 d 1 ONIOM ( B3LYP/6-
31G(d) - AML) J5 i #EA7 4R 2 20 #7 i LA A 9 78
B3LYP/6-311G(d, p) 7K | X 45 5F i 1 B it 2E 17



E2M

WEIARJALAE . - IR AL & MR CO H7li A SN AL B % Bl B 4 5 2 A 31

THRIE. A T 458 BE AL AL AL BB S RRAE, TR
B3LYP/6-311G(d,p) /K-F L X DL _E 4% 2544 19 B 3E
5B E FUE AT T NBO

2 #HR 5%

2.1 RAEHERAEEZRERILER

F AT B 385 2%+ LAILn*-(CPh), ] (L =
HC[ (CMe) (NAr)],, Ar=2,6-"Pr,C H,) 4> T 45
f (e 2) #E47 TARA, BT AR 0 25 R BOE S SE I
DA S R EE N2k 1 R . AR R, Fb R
T AL J& BBl 1k 2% 4 4b, ONIOM ( B3LYP/6-31G(d) :
AM1) 7321507 5 B3LYP/6-31G (d) #f Al LA 4%
S bR, (HOE AML 205 5200 (8 fw 22 W] 0 . T %)
FEARMEE 3L A, 3 A [ 03T 5 7 A Ak e
T ) S5 A8 s 22 AR/ OB R AN ) o o T b
144, A< 303k ] ONIOM (B3LYP/6-31G(d) : AM1)

TIERFERM AR CO AR NS R

K2 LAI[n’-(CPh),](L=HC[(CMe) (NAr)],,
Ar=2,6-"Pr,C H,) 43 T 45 H 7s B E
Fig.2  Molecular structure of LAI[ m*-(CPh),] (L = HC
[(CMe) (NAr)],, Ar=2,6-"Pr,C H,)

F 1 SLRBET LA n’-(CPh), ] (L =HC[ (CMe) (NAr)],, Ar=2,6-"Pr,C H,) 5155 B8 i 1k 45 1 5045

Table 1 Experimental and computational crystal structure data for LAI[ 1]2-( CPh),](L=HC[ (CMe) (NAr)],,
Ar=2,6-Pr,C,H,)
B /nm
5k

All—N2  AIl—N3 All—C7 All—C5 04—C5 C6—C7 C6—C5 C6—C8 C7—C9
SR (1 0.18933  0.18933  0.19725 0.20066 0.12196 0.13747  0.15276  0.14506 0. 14896
B3LYP/6-31G(d) 0. 19348 0. 19348 0. 19986 0.20168 0. 12243 0. 13768 0. 15269 0.14863 0. 14699
AM1 0. 17625 0. 17625 0. 18423 0. 18598 0. 12260 0. 13651 0. 12260 0.14482 0. 14419
ONIOM (B3LYP/6-31G(d) :AM1) 0. 19481 0. 19481 0.20019 0.20316 0.12193 0. 13762 0. 15333 0. 14536 0. 14424
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Fig.3 Calculated molecular structures for the reactant (a)
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the transition state (b) and the product (c¢)
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Fig.5 Calculated potential energy profile
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A computational analysis of the CO insertion reactions

of 3-diketiminate aluminum complexes: Defining the

mechanistic pathway and special structure

YAN LinYin LIU Lin

FAN Fang YANG ZuoYin

(School of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; CO insertion into LAI[ v’-( CSiMe, ), (L = HC[ (CMe) (NAr) ],, Ar=2,6-"Pr,C,H,) and LAI[ x’-
(CPh),] (L =HC[(CMe) (NAr)],, Ar=2,6-"Pr,C,H,) have been studied theoretically using the ONIOM
(B3LYP/6-31G(d) : AM1) method. The bonding characters about the stationary points during the reactions have
been explored by natural bond orbital (NBO) analysis at the B3LYP/6-311G(d,p) level. It was found that the ac-

ylation reactions are facile due to their rather low activation energy barriers and considerable similarity between their

frontier molecular orbitals. Furthermore, unlike transition metal elements which interact with C(O) by both ¢ and

m bonding, the Al atom is linked to the carbon atom by a coordinate bond involving the Al 3s orbital and the sp’

hybridized orbital of carbon. As a result, acyl compounds of Al may be more reactive than those formed by transi-

tion metals.

Key words: aluminum coordination complexes; acylation reaction; quantum chemistry computation; reaction

mechanisms; NBO analysis



