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Frustrated Lewis Pairs Mechanism of Hydrogen Splitting by an FLP

) < * |solated Lewis acids and bases don’t coordinate H,  P(*Bu); + B(C4F<); + H, & [HP('Bu)s]* + [HB(CgF<)s]
O LB : | | FLP/IL System
""LA*@ 0 f \0 R LA B » Pre-organised acid-base encounter complexes (EC)

L4 ',l

oL
. . F

must be present in solution i ce e

< ' Lewis Base-E | ji:[F
Lewis<(9>IE> o Lewis > Lewi T F B \~/
. E E _ ewis Acid-E F F
Lewis Acid Lewis Base Frustrated Lewis Pair v O C{PE.%S.S.O : : .
encounter complex 1.00 0.98 . . >( \K
 FLPs are compounds or mixtures containing a Lewis acid and a Orbital interactions in substrate cleavage (E-E’) by an FLP t , , "
P(*Bu)s/BCF in [C;qmim][NTTf,] BCF/P(*Bu),

Lewis base that cannot combine to form a classical adduct due

L ) * Encounter complex in ionic liquid can be detected using
to steric hindrance

IH NMR (\/\/\/\/
FLP chemistry has b d to al ' . \ | ™ 5
t.c tem|s.tr|x|/ as| eeln use |tc;l.a oW rtnzlalp grol_tljp c?g.pogzw sto Only compared ) <\—|<1@ i O\\ﬁ/N\ﬁ%ZF
ACHIVALe Small MOIELUIEs, INCIUEING MELAIFITEe Hy SPHttnG to 20% of molecules in EC in [C,,mim][NTf,] 100 0.97 N Flo o [
6.0 55 50 45 40 35
. . L i) fppm [C1omim][NTH,]
] ] ) ] ] * This suggests both a higher degree of association and a
Pre Pd ration of FLPs in lonic L|q uids longer lifetime of the EC in the ionic liquid Advantages of ILs: Srawbacks of ILe:
* Low volatility + Expensive

* Two sterically hindered phosphorus compounds were combined with BCF to form FLPs + Comparable to molecular solvents (> 100 MM) + Not | ewis acidic

* Non-coordinating anion

* 160 mmol FLP/IL solutions (1 ml of ionic liquid) K  Good solubility of FLP components

F O O F @

F C)@ O\\S/EID\S//O E . I M o
@ AN S el Xperimental iviatrix

~ - : F = D P N i . VU Vo g
! n i [C,mim][NTF,] o
>r \K | B NN NN HI:(P\/[ :[H F\gfﬁ/N\ﬁfg/F '
P(Bu) ; B Ng\/\/o\/v RN hydfsé';
3
388 RCF (L,(,S) F O\\ﬁ/N\ﬁ//O F [Pses 14l INTF,]
" F o 0 F " phosphonium IL ? Unknown
[Cyomim][NTT, ] '
. . . . . . Sample
Hydrogen splitting using FLPs Hydrogen splitting using FLPs T ,
Monitored using *H NMR Monitored using headspace GC Flow controller

* Hydrogen bubbled through the FLP/IL system directly in the NMR tube
* 160 mmol FLP/IL solutions (1 ml of ionic liquid) \.
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