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10 e + 2¢ +6e =10¢
Ligand Covalent
model account
H ; alkyl ; aryl ; acyl ; u* -allyl group ; CI le
Olefins ; CO ; NHj3 ; simple lewis bases ; PR3; carbine, CR; 2¢€
p® -allyl group ; u® —acetate ; NO(linear) ; carbines ; CR 3e
Diene 4¢
[°- Cyclopentadieny! Se
u6- benzene ; triene 6e
[17‘Cyc|oheptatrieny| 7e
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(W(CO)s(THF) + CI — [W (CO)s CIJ _
(_6e" 10€ 6e- +10e +le+le =18e

Ir(CO) C1L, + NO" — Ir(CO) CI L,NO]|"
9¢- 2¢  le 4€¢ =16e- 9e- +2¢ +le+4e- +3e” -l =18e¢”
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Click below for Metal-CO
orbital interactions

Metal d orbital

% 5=

Carbon Monoxide
empty 1T* orbital

Vacant Metal

d orbital
O3 : c=o
Carbon lone
pair
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Free CO

2143 cm™!

V(C0O), Cr(CO) Mn,(CO)q, Fe(CO)s 1 COZ(CO)81
1976 cm™! 2000 cm™ 2013 cm! 2023 cm 2044 cm

[Ti(CO)4]™

1747 cm’!
[]
Terminal carbonyls = 1.12-1.184
Free C=0 4 feo
. MiiCO,  wen = 2057 ot
deo = 1.1284 e 1
v = 2143 oz (FRLCUNCO)  veg= 1960 cmi

ColCOly  ven = 1886 cm?

pe-Bridging carbonyls den= 1.17-1224

veo = 2002(s), 1959(w), and 1776(m) cm’®

de (bridge) = 1.207(38) A
o™ N S e e (terminal) = 1. 177(59) A

i PC: §203.4 (terminal), 171.40 (bridge)
Motice that the C=0 bond is L to the M-k bond

pe-Bridging carbonyls den= 1.17- 1224
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(OC) sFu————=Ru(CO);
N

P

h

v = 2 1040y, 2070(g), 2032 ()
2011(s) 1978 0%, 1743 cr!

Voo = 1620 cr!
deg= 1.197(7) - 1.209(7) A
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Dissociation of CO ligand is not
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