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Can we create a functional group bearing many bonds?
An approach from main group chemistry

(A AL HERS)

REFREE  FEBERFE PP EFN Gakushuin University Naokazu KANO

Functional groups, which determine reactivity and property of organic compounds, are fundamental structures
of organic compounds. Creation of new functional groups would expand possibility of organic chemistry. We aimed
to develop some new functional groups of main group elements having many bonds than usual. Synthetic targets are
pentacoordinated silicon—phosphorus bond, pentacoordinated silicon—sulfur bond, pentacoordinated germanium—
sulfur bond, phosphinoboronate ester, and phosphinoborate. Choice of appropriate synthetic methods and stabilizing
ligands are important because formation of a bond between highly coordinated main group elements are usually
difficult. The pentacoordinated silicon species bearing a bond to phosphorus or boron could not be synthesized
because of steric congestion around the silicon or phosphorus, low reactivity of nucleophilic reagents, or stability of
the products. Pentacoordinated silicon—sulfur bonded compound, which was found to be very moisture sensitive,
were successfully synthesized. The sulfur-substituted silicate reacted with some nucleophiles and oxidants showing
silicon-sulfur bond cleavage reactivity. The germanium analogue showed stability against hydrolysis.
Phosphinoboronate ester and phosphinoborates were synthesized from the pentacoordinated phosphorus—boron
bonded species. Their structures were characterized by X-ray crystallographic analysis. The Phosphinoborates were

found to work as relatively strong c-donor for transition metal complexes.
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Fig. 1. Attempted methods to create highly coordinated

silicon-phosphorus bonded species.
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Fig. 2. Synthesis of pentacoordinated silicon—sulfur and

germanium—sulfur bonded compounds.
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Fig. 3. X-ray crystal structure of pentacoordinated

germanium-sulfur bonded compound.

SEL T A F-idEfE A b AMB L O L~ =0 A
— LA DFT 3R 21T o7& 2A, WTho
{LEHTH HOMO (6t iR+ EDINSLE A O FF
ERRENZERALNE2Y | FidE 1+ BTG
NEZLHZENTHINZ, 22T, Zhvbolbd
Wik LCligfb, 7 v #Ek, 7AF RIS L0 BiEE
JRADEENAL Z R T2, WFROHA b mBUAL
LDV IZ 14 HEICFE-HRER & OB T L7z,

CF3

CFs CF3

? [Rh(COD)CI]2 (cat O
H-P -

P
| benzene, r.t.
0 (R =H)
CF, CF3

CF3 CF3
R= H, C6F5, 2,4,6-Me3CeH2 (Mes)

KH
18-crown-6

UJ\

o—

THF, rt.
B CFy |- -
OC Fa | 1) rcopc, CF3
2) CO (1 atm)
M PBR-—————>WcmOﬂ*P

THF, r.t

C%CF - CeFs C%CF
CFy ° s

(R = C4Fs, Mes)
CF,

M = Ke18-crown-6

Fig. 4. Synthesis of phosphinoboronate, phosphinoborates

and their complexes from phosphine-boronates.
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