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Table 1 Tata Used in Structural Correlatic; Study”

. hrie
No. | metal data den A) A.rl,,_? Adyy oo (%) HEY) bri lgc H
source (A (A) () position
1 Fe X 1.153 0.17 013 0.5 | 123 97.0 [
2 Mn N 1.072 0.40 0.38 0.76 71.3 99.9 i
3 Co X 1.317 0.10 -0.13 0.25 66.5 100.0 B
4 w X 0.960 0.50 0.44 0.24 62.8 1124 ]
5 Mo X 0.986 0.16 0.26 0.61 75.7 95.9 f
6 Mn X 1.055 0.44 0.53 0.9 71.1 947 g
7 Os X 1.050 0.23 -0.15 0.59 64.8 106.3 [
Os X 1.059 0.24 0.22 0.65 63.2 102.2 [
Zr X 1117 0.49 0.53 0.83 749 97.3 a
9 Fe X 1.208 ~0.02 -0.06 0.32 74.8 92.6 Y
Fe N 1.190 —0.01 0.25 0.55 39.9 79.2 y
10 Ir X 1.06 0.63 0.42 0.86 55.5 1175 3
11 Pt X 1.07 1.40 111 1.60 493 126 Y
12 rd X 1.15 1.44 1.07 1.56 46.7 128 y
13 Ru X 1.3 1.24 0.92 1.46 520 123 ¥
14 Pt X .11 1.17 0.77 1.30 439 12 y
15 Pd X - |18 1.17 0.67 1.26 19.2 137 ¥
16 Mo X 1.07 1.02 0.60 1.00 36.9 136 b
17 Ti X .12 0.51 0.73 0.9% 4.2 o8 8
18 Mo X 1.10 0.56 0.42 0.31 63.2 109 8
19 Fe N 1.16 0.44 0.37 0.73 69.6 101 B
20| Pt X 3.56 1404 | 142 e
2 Ir X 2.74 107.5 48.9
2 Mo X 332 ’ ‘ 112.8 372
23 Ir X 2.60 99.1 528
24 I X 2.65 100.3 533
25 Pt X 3.87 : ' 168.1 5.4
26 Re X 2.56 97.2 60.0
27 It X 2.52 100.2 | 543
28 Ru X 2.66 95.2 56.2 -
29 Rh X 226 27.6 64.6

*+  single bond distances were caleulated ucing Pauling’s covalent radii ®  and clectron negativity correction
* + Xindicates data from X—ray crystrllography;
N indicates data from ncutron diffraction study

* » + the following are alkyl hydrides
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STUDIES ON THE MECHANISM OF CARBON-HYDROGEN

BOND ACTIVATION REACTION BY STRUCTURE CORRELATION

METHOD
Lai Luhua Xu Xijdojic LuoYu Shao Mcicheng Tang Yougqi
(Institute of Physical Chemistry, Peking University, Beijing 100871)
Zhou Jiaju

(Institute of Chemical Metallurgy, Academia Sinica,Beijing 100080)

Structurc correlation method was used to investigate the rcact ion mcchanisme of
carbon—hydrogen hond activation with 19 agostic and 10 alkyl transition mctal hydrides from
thec Cambridge Structurc Databasc. A rcaction path was cstablished as such that hydrogen atom
in the C—H bondpoints to the metal when started, but as the reaction gécs, C-H bond comes to
the metal atom along with the rotation of the carbon atom towards it. An approximate model of
the transition state of the reaction was established with carbon hydrogen bond distance at 1.32
A and M—C, M~H bond distances ncar those of their ordinary single bonds.

Keywords:  structural correlation  carhon—hydrongen bond actiration

crystal structore data



