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Development of new functional organometallic complexes based on nucleophilic
carbon(0) ligands

Kubo, Kazuyuki

3,300,000
(CDP)- E-H (E=8, C, N, Si,
P) Si-H
E=C=E'  (0=C=0, S=C=S, 0=C=NPh) C=F’ EC-
CDP
CDP
CDP
CDP CDP

Pincer-type carbodiphosphorane(CDP)-platinum complexes were shown to undergo

a variety of E H activation reactions (E = B, C, N, Si, P), showing their cooperative reactivity
at the metal-carbon(0) bond. The Si-H activation ability of the CDP complexes has been successfully
applied to the catalytic silylation reactions of alkynes, alkenes, aldehydes, or carboxylic acids.
The CDP complexes also react with E=C=E" (0=C=0, S=C=S, or 0=C=NPh) to form EC-Pt complex, where the
C=E* bond is activated.
The reactions of the CDP complexes with various metal additives were examined to explore the
development of multi-metallic CDP complex, some of which exhibit remarkably high catalytic
performance in the hydrosilylation reactions of alkynes.
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Scheme 3. Reaction of pincer-CDP platinum complex
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Figure 1. Reaction Profile of Hydrosilylation Reaction of
PhC=CPh with EtsSiH. Reaction conditions: PhC=CPh
0 (0.8 mmol), EtsSiH (1.0 mmol), CDP-Pt complex (0.01
mmol), toluene (2.0 mL), 50 °C.
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Figure 2. Reaction Profile of Hydrosilylation Reaction of PhC=CPh

with EtsSiH. Reaction conditions: PhC=CPh (0.8 mmol), EtsSiH (1.0

mmol), CDP-Pt complex (0.01 mmol per Pt center), toluene (2.0

mL), 50 °C.

Li* Cu* Cu*

R
R R1PFg R\@R
R™ | "R R™ |1 "R
MeO._ /Ff\P/OMe MelLi MeO_ /Ft\e\ _OMe
P P
Meo| Q| OMe Meo”| Q| “OMe
N
P “HH Ph ph” LT Ph
R =Me, H i) PhPCl;
ii) NH,PFg
R
R R
R~ | "R
MeO\P/F(\e\P/OMe
Meo” | G | TOMe
N N
ph” \;P/‘\Ph
h

R R
R\Q,Rj (PFo)n R- >/_<\ _R7IPFs
R~ 1 "R |

MeO_ (\e\ _OMe MeOS /F?\ iOMe
MeO”| Q| “OMe Meo| Q| oMe
Ph/N\P/N\Ph ph” \P/N\Ph
Pl \R- o \ML,,

R btn ML, = AuCI, Fe(CO)

Scheme 8. Preparation and reactions of
iron-polyphosphazane metallophosphine

CDP
CDP

Petz, W.; Frenking, G. In Transition Metal Complexes of Neutral #*-Carbon Ligands;

Chauvin, R., Canac, Y., Eds.; Topicsin Organometallic Chemistry; Springer: Berlin Heidelberg, 2010; Val.

30, pp 49-92.
)

(@ Hsu, Y.-C. et al. Angew. Chem,, Int. Ed. 2018, 57, 4622-4626.

(b) Shih, W.-C. et d.

Organometallics 2017, 36, 4287-4297. (c) Liberman-Martin, A. L. et al. Organometallics 2017, 36, 4091-
4094, (d) Marcum, J. S. et al. J. Am. Chem. Soc. 2017, 139, 15580-15583. (€) Goldfogel, M. J. et al. Chem.
Sci. 2016, 7, 4079-4084. (f) Hsu, Y.-C. et al. Angew. Chem., Int. Ed. 2015, 54, 2420-2424. (g) Roberts, C.
C. eta. J. Am. Chem. Soc. 2015, 137, 6488-6491. (h) Goldfogel, M. J. et a. J. Am. Chem. Soc. 2014, 136,
6227-6230. (i) El-Hellani, A. et a. Adv. Synth. Catal. 2011, 353, 1865-1870. (j) Corberan, R. et al.

Organometallics 2009, 28, 326-330.



(3) Kubo, K.; Jones, N. D.; Ferguson, M. J.; McDonald, R.; Cavell, R. G. J. Am. Chem. Soc. 2005, 127,
5314-5315.

(4) Kubo, K.; Okitsu, H.; Miwa, H.; Kume, S.; Cavell, R. G.; Mizuta, T. Organometallics 2017, 36, 266
274.

(5) (a) Baird, M. C.; Hartwell, G.; Wilkinson, G. J. Chem. Soc. A 1967, 2037-2040. (b) Fenster,
Ariel E.; Butler, lan S. Inorg. Chem. 1974, 13, 915-920. (c) Ahrens, Theresia; Schmiedecke, Bastian; Braun,
Thomas; Herrmann, Roy; Laubenstein, Reik Eur. J. Inorg. Chem. 2017, 2017, 713-722.



2 2 0 0

Kubo, Kazuyuki and Yuasa, Takahiro and Yokoichi, Aya and Matsugi, Takeru and Morikawa, 39
Yoshihiko and Kume, Shoko and Mizuta, Tsutomu

Synthesis and Structures of Iron(ll) Metallacycles Based on a PNPNP Framework 2020
Organometallics 3010-3020
DOl

10.1021/acs.organomet.0c00374

12 0 0

CCC-Pincer )

2021

2021

- Pt2Ag2

2021

2021

CCC-Pincer - an

70

2020




Lewis

2020
2020
2019
2019
69
2019
Lewis Cp ambiphilic
69

2019




, Shang Rong,

72

2022
s s , Rong Shang,
2022
2022
, Shang, Rong,
) E=C=E"(E,E' = 0,S or NR)
2022

2022







