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The Triphenylmethyl Group- a Kinetically
Stabilizing Substituent and Protecting Group in
Organophosphorus Chemistry

VOLKER PLACK and REINHARD SCHMUTZLER

Institut fiir Anorganische und Analytische Chemie der Technischen Universitiit,
Postfach 3329, D- 38023 Braunschweig, Germany

The introduction of sterically demanding substituents at phosphorus leads to the
protection of reactive centres, and consequently to the kinetic stabilization of molecules.
Yoshifuji has demonstrated such possibilities, by using the 2,4,6-tri-t-butylphenyl substi-
tuent [1]. Although the dichlorophosphine Ph,CPCl, was already described in 1933 [2],
this principle has now been extended to numerous other systems containing the tri-
phenylmethy! (Ph,C) group as a substituent at phosphorus, and the stable compounds,
eg. 1-6 [3],

JH P u _CPh,
— —pZ _p=p
Ph,C—P PhyC—P{) Ph,C
1 2
N e C

Hap-CopH Ph,C—P\zgz Ph,C——PiNlH
PhC  CPhy 2 2

4 5 6

serve to illustrate the possibilities (Eq. 1).

+ H 2+
H ! -
| _N=C(NMe,), | .- _2HC ~N=C(NMe,), | CI
- cr —> PhyC—PJ -
PhC P:N=C(NMc,)z i l;I=C(NMe:2)z HCl, M
H
7 8

The use of the tetramethylguanidine substituent at phosphorus {4] furnished the
first o*A’-phosphorus-containing ammonium salts; the stability of 8 was sufficient to per-

mit a single X-ray structure determination {5].
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Also, in the precursors of compounds 9 and 10, the imino nitrogen atoms were
found to be the nucleophilic centres, and treatment with HCI led to stable ammonium
salts in which the amino group (9) and the P-P;bond (10) were protected against attack
by HCI [3].

H + H +
i N(CH [ _N(CH
Ph,C P’N=C‘NECHl;2 crr H‘P p’N= ‘NECH];2 cr
T NH, 32 Ph,C”™  “CPh, -
9 10

The efficient charge delocalization in species such as Ph,C™ and Ph,C" is reflected
in the reactivity of the appropriately substituted o’A* phosphorus compounds towards
both nucleophiles and electrophiles. Also, it may explain the instability of the primary
phosphine Ph,CPH, [6] and the stability of the comresponding halogenophosphines at

room temperature (Eq. 2).

-Ph,C+<’—] — =X~

X
Ph,C—-P\X —> PhCX + [P-X] )
stable unstable

Ph,CPF, Ph,CPCl, Ph,CPBr, | i FhyCPl,

Ph,CPHF Ph,CPHCI| | Ph;CPHBr | iPh,CPHI

Phosphonium compounds of the type [Ph,CPR,,CL]'CI” (R= hydrocarbon groupi

or halogen atom) are stable only for n = 0, whereas for values of n > 0 spontaneous loss
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of Ph,CCl with formation of PR, Cl, is observed. This synthetic principle permits the
use of the triphenylmethyl group as a protecting group in organophosphorus chemistry
(Eq.3)(7].

Ph,CPF, + PCly, ———> PhCCl + CIPFF, (3)

Ph,CF acts as a fluorinating agent towards chlorophosphines and chlorophosphora-
nes [7], whereas treatment with organodifluorophosphines RPF, leads to the stable tri-
fluorophosphoranes (Ph,C(R)PF,) (Scheme 1).

| F
Ph,C—P
IR
F
| JF
PF, + 3 Ph,CCl Ph,C—PZ
R=Ph | ~CPh,
F
+PCl; + Ph,CPF,
S SEEE— —#——> Ph,C—P<
Ph,CCI
+PhyPCl
Ph,PCPh, 2x [+ t-BuPCl,
+ Ph,C* PF,~
Ph,PF, +
. 5 Ph,CCI
Phy(CPh;)PF, t-BuPF,

+
2 PhyCCH Scheme 1
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The bond parameters of the solid trifluorophosphoranes with R= t-Bu, Ph and NEt,
were obtained, for the first time, by X-ray diffraction [8]. The reactivity of these compo-

unds is illustrated by the equilibrium shown in Scheme 2.

i _F
Ph,C—PZ
R Ph,C—PZ
+HO + LiAlH,
-HF (E1,0/Tol)

+ . C
[Phic]” +BFyELO 1
EAN ) cl
[ O
1-Bu—P
i
+LiAlH, F
(Et,0)
H
Ph-p{ + PhC—H +PCly Ph,CI
H + RPF,
+
RPF, + Ph,CCl RPF,
+PF, Scheme 2
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