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Phosphorus as a Lewis Acid: CO, Sequestration with Amidophosphoranes
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(') %z P,N functionalities have been prepared. Of these, two . ‘al
amidophosphoranes containing highly reactive PN bonds Y9 ey
within four-membered rings react rapidly with CO,, t_"j ‘

W resulting in relief of ring strain. These compounds demonstrate ¢ / Y
O the utility of phosphorus as a Lewis acid for small-molecule “
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Introduction: Frustrated Lewis Pair (FLP)

Reaction of FLP with H, Reaction of FLP with H,/CO,
FRF
® ;H Hy F F . X
(CEHQMBB)ZIP g(Cst)z > (CgHMey),P B(CsFs)s TMP-H CO, (1 atm) TMP-H
A -
H F — B
B , FaF HBCoFsls  <110°C  o-¢ B(CeFek 2
1 0
H
2 Co.
Science 2006, 314, 1124. 2= 1 = B<CiFs)a—» 00 —
co, T™P (CF5)3B  B(CgFs)s
. . + + 1
Reaction of FLP with CO, o TMP-H
®
© A
CO,, 25°C {Bu,P
PiBus + B(CeFs)s 2 : > O,B(Cst)a |
80°C,vacuum 0 1 \
-CO, . ’ H‘C’Hf\
B(CeFs), IHo—+B(06F5)3] L Mg 0T
/—/ TMP-H H  B(CeFs)s (CoFs)3B > B(CeFs)3
3 C
(HeaCelll” CO,, 25°C o/ \e el (TMP-H);
- —_ (Me3CgH,)2R IB(Cer)z J 1 B
CHQClz, >—2000 >'—O
_C02 O H
(Me3CgHy)oP----- B(CeFs)2 H——0 _
2 3 H (CeFs)3
.
ACIE 2009, 48, 6643. TMP-H
4
TMP o . decomposition
4 W 180°C (CaFa)BOCH, distil/A "
CH30H+B(C4Fs)3 ) TMP/[TMPH]*  CH3OH
CoFsH

ACIE 2009, 48, 9839.



Introduction 2: modified FLP

Reaction of FLP with H,/CO,
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Introduction 3: FLP other than Group 13/15

Group 14 Lewis Base
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Scheme 2. Hypervalent interaction between a phosphonium
salt and a Lewis base.
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Scheme 11. Formation and coordination mode of the DMF/
phosphonium salt 11 complex.
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This Work 1: Synthesis of Amidophosphorane

Synthesis of ring-strained amidophosphorane

and its reaction with CO, no reaction
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This Work 2: Crystal Structure of 3 and 4

Crystal Structure of 3

Figure 1. POV-ray depiction of 3. Figure 2. POV-ray depiction of 4.

two crystallographically independent molecules
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This Work 3: Double Insertion of CO,
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Consideration about FLP Reactivity
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Scheme 3. Resonance forms of 3.
It can be considered that 3 is in resonance
with ring-opening and charge-separated form
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