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Nucleophiler Angriff

TUG
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Attack at the ligand is favored by

» Coordinatively saturated metal center
« w-accepting ligand L _ :

* Electron-poor metal centers

+ Cationic metal complexes

- Soft nucleophiles
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oxidation state
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Nucleophiler Angriff auf CO und Isonitril TUG

Relative rate of attack by nucleophiles

fWeak donors
5 KWeak back bonding
CO < LMCO < LMECO < (L M-COJ™
! -~ Strong back bonding
\‘\Strong donors -

Reacts with RLi and RyLi Reacts with OH,

Effect of coordination, ancillary ligands, and charge on the rate of
nuclecphilic attack on CO.



Nucleophiler Angriff auf CO und Isonitril TUG
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Nucleophiler Angriff auf Carbene

Fe® + CHali —— Fe
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Nucleophiler Angriff auf c-gebundene Liganden

TUG
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{R)-product (78% ee)
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Nucleophiler Angriff auf n2-ungesattigte Liganden TUG

/Electrophilic KNuoleophiHc
LoM—| vs. LM
|
Cationic, Anionic,
electron-poor neutral, electron-rich neutral,
or higher valent or lower valent

Effect of coordination of olefins to electron-
poor and electron-rich metal centers.

-0 Cr Q€00

Order of reactivity of w-ligands according to the Davies—Green—-Mingos rules.




Nucleophiler Angriff auf n2-ungesattigte Liganden TUG
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Nucleophiler Angriff auf n2-ungesattigte Liganden TUG
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N= PR eCN 6CHG(CO Et),, Pho Me H C CHe 'or
MeC =C® from RoCu(CN)Lio. : ST
L = PPhs or P(OPh)s.



Nucleophiler Angriff auf Polyhaptoliganden
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Nucleophiler Angriff auf Arenliganden TUG

More electrophilic ——,

= " Benzylic cations
- l\/l ..... " and anions are
A stabilized

Sterically blocks—"
attack below the
arene

I 1) CFaCOH /7 \
2) 1 R



Electrophiler Angriff

TUG

M-R + E® ——> L M® + R-E

LM-R + E —— LM® + R-E°

Z
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- Y: L ~ /Y\
LM-R + X=Y=Z Mg Yo g
MeO
Me
! D CO.Me
g 4 DCI ?
L/ ‘ \L H Me
H
L = PhgP

DCtor
Me\m\ Fe(CO),Cp W Me -/ "7 "D + CpFe(CO), X

X = Clor OC(O)CF5

o HgXs M X + R-HgX (Usually)

M HgX + R-X (Sometimes)



Electrophiler Angriff

TUG

B(CsFs)a ! \i\:/E !\/lel%(CGFS)3
&
M = Zr or Hf /

M R AH, 2 (kcal/mol)
Zr Me —24.6{0.8)*
zZr CH,TMS ~22.6(1.0)
Zr CH(TMS), —59.2(1.4)
Hf Me ~20.8(0.5)°
Hf CH,TMS ~31.1(1.6)

2Values are determined by titration calorimetry.
»From Deck, P. A.; Beswick, C. L.; Marks, T. J. J. Am. Chem. Soc. 1988, 720, 1772.



Electrophiler Angriff: Protonierung TUG

H
Y.
LM,
R
Versus
+ H®

® H &
- LMl — LM+ H-R
L,M-R Direct protonation " R n
of M—R
R = alkyl, aryl, eic.
orR =H
C(CHy)s C(CHa)s
D H HgCly D H
D H D H



Electrophiler Angriff: ohne d-Elektronen TUG
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Electrophile Modifikation von Liganden

TUG
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Electrophile Modifikation von Liganden
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Electrophile Modifikation von Liganden TUG
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Metall-Ligand Mehrfachbindungen

60
50
S 40-
g
o
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@
20
104 Occurrence of complexes with metal-ligand
muitiple bonds by triad. Data from the
0 | P e pmem Cambridge Structural Database in 2000.
6 8 9 10 Adapted with permission from Cundari, T. B.
Chem. Rev. 2000, 100, 807
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j 2 {2
hl / i R - _// i R OR
Nucieophilic ~ Electrophilic Electrophilic - Nucleophilic O

Fischer carbene complexes:

X =0, NR, S

M = low-valent, middle or late

transitional metals

R!

L= =<

| R 2

- Electrophilic

Vinylidene complexes;

R', R? = H, alkyl or aryl

~ Schrock carbene or Alkylidene

complexes:

R, R? = alkyl or H

M = high-valent carbyl or middie
transition metals

R
N

L,,M~<Nj
R

N-Heterocyclic carbene complexes:
R = aryl or alky!

Carbenoid complexes:
LnM = Rhg(OzCR)d, N4RU,
{NxO2)Ru, or (N, N)Cu



Carben-Komplexe: Fischer vs Schrock

Fischer Carbene Complex

< More ligand than
"<, metal character
B " e
M d-orbitals ~7 . Singlet
RN S free carbene
;o Longer AE
e -
;%
N
= More meial than

ligand character

Schrock Carbene Complex

’

o~ More metal than

. ligand character
Earlier M, | B

higher energy
obitals L

e 1

\ _.i_;} - Triplet
free carbene
: B : t
s L Smaller AE

More ligand than - ‘\-‘;-‘--_-/‘ i
metal character




Carben-Komplexe: Synthese Fischer TUG
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Carben-Komplexe: Synthese Vinyliden

TUG
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Carben-Komplexe: Synthese Schrock

TUG

2 (MesCCH,)pZn + TaClg
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Carben-Komplexe: Synthese NHC
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Carben-Komplexe: Reaktivitat Fischer
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Carben-Komplexe: Reaktivitat Schrock TUG
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Silylen-Komplexe

TUG
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Oxo und Imido-Komplexe

TUG

~—e%in dative bond

Lan:X

Two covalent + one dative bond N Dianionic in the ionic model
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Oxo und Imido-Komplexe: Reaktivitit TUG

X
L\
L,M-XH
One of
L= HorAr R
L,M=X
X=NRorQO 0
J e i!
R-H R R NR
H@
or R® X X R
L,M—XH L,M NR or L M >
" R ' n \O/\:’ n \O>\R
L,M®=XR
R = alkylor H




