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Simple Ion Exchange Procedure of Common Anions to TRISPHAT.
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Application to the Purification of Cationic Species.
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Abstract: Triaryicarbenium, monomethine cations are poorly retained on poiar chromatographic
cla s. Thi
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priasés wiicii associ iated with TRISPHAT as counterion as Gppesed to

allows an easy separation and purification of these organic cationic salts.
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fon pairing is an essential feature in chemistry.1 The nature of the anion associated with a cation can dramatically
accelerate a reaction, improve its selectivity or even change its course.” In this context, we have been interested in
synthesising anions that would confer unique properties to the resulting ion pairs (IP), and more particularly, chiral anions

Recently, we have shown that the easily prepared and resolved chiral tris(tetrachiorobenzenedioiato)phosphate anion i
(or TRISPHAT) is configurationally stable as an ammonium salt.” Most applications of TRISPHAT as a chiral reagent
require the direct association of 1 with a prochiral or chiral target cation. Herein, we report a fast and simple procedure
for the ion exchange of common anions to
are poorly retained on polar chromatographic phases. This allows their isolation by simple chromatography, as well as, in

some instances, the purification of the cationic partner.
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The aromatic nature of the tetrachlorocatechol ligands around the central phosphorus atom encouraged us to examine

whether TRISPHAT woul

associate itself nreferentiallv with cations containino :
associate iself preferentially with cations containing m ues.

salts would have a definite lipophilic character and might behave as “non polar” compounds on a polar chromatographic
phase. In such a case, to associate the desired organic cation with TRISPHAT, and possibly purify it simultaneously, it
would be sufficient to dissolve two precursor salts together and isolate the preferred IP by simple chromatography. We
decided to test this hypothesis with commercially available or easily prepared stable triarylcarbenium cations (2-4) and

cationic monometin
Solutions of equimolar amounts of tri-n-butylammonium TRISPHAT (1a, [Bu;NH', (£)-1]) and salts [2-7, X" ]" in
h

products, the desired IP [2-7, 1] in good to excelient yields (Table 1, 65-95%).

Table 1

Entry Precursor Salt Phase  Yield [%]

1 [2,Cr] Si0, 84
2 [2,CrI'] ALO, 91
3 3, oxalate] Si0, 72
4 [4, BF,'] Si0, 79
5 [4,CF;CO, ]  Si0, 85
6 [5, BF,"] Si0, 64
7 [6, BF, ] Sio, 95
8 (7, BF,] Si0, 88

As foreseen, we observed that IP [2-7, 1] exhibited much reduced affinity for polar adsorbent surfaces and were
retained to a much lower extent. Chromatography over polar adsorbents (SiO; or ALOs;, CHCl, as eluent) of the
equimolar mixtures of 1a and [2-7, X'] salts afforded, as the most eluted compounds, the [2-7, 1] derivatives. Silica gel
was usually preferred to alumina as chromatographic phase as leading to less streaking of the derivatives. However,
slightly lower yields were obtained (Table [, entries | and 2). The nature of the anionic counterion in the precursor salt
seems to have some but little influence on the anion exchange (entries 4 and 5). The behaviour of the [2-7, 1] ion pairs is
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The retention of salts [2-7, 1] on silica gel depended upon the nature of the cation and the concentration of the salt
(Table 2). At higher concentrations, salts [2-7, 1] streaked on TLC. We have, therefore, not calculated retardation factors

(R)), but rather measured the distance moved by the analyte band to the fop (and not to the center) of the spot: The derived
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(entries 4-6).
Table 2
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enry KlZz-/, X ] Ddalts K7~ K77 K™~

l <0.05 2,11 085 062 035

2 <0.05 [3,11 085 064 0.36

3 <0.05 [4,1] 0.80 060 0.36

4 <0.05 [5.11 080 054 029

5 <0.05 [6,1] 075 049 026

6 <0.05 7,11 078 051 026

? R represents the distance moved by the analyte band to the top of the spot;
b 102 M solution; © 107 M solution; d 10™* M solution;

€ Precursor salts: see Table 1.

All solutions prepared in CH,Cl,.

This anion exchange procedure can be used to purify cations that are otherwise difficult to isolate pure from their

(eq 1), cannot be easily purified using classical techniques: the by-product succinimide has a similar solubility as the salts
[6-7, BF,] in most solvents, prohibiting the isolation in high yield of the desired ion pairs by recrystallization; salts [6-7,
BF,] decompose upon flash chromatography over SiO, (eluents CH,Cl, and CH,Cl, : MeOH, 9:1) to give fractions
containing 5 and 6-7 salts altogether. This anion exchange procedure allowed the clean isolation of the halogenated
cations as the corresponding [6-7, 1] salts in good yields (Table 1, entries 7 and 8).
as well as the fast elution of [6-7, 1] on the chromatographic phase are probably responsible for the clean purification

without degradation of the cations.
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have observed that the resulting IP can be poorly retained on polar chromatographic phases. We think that this technique

will be quite general for organic cationic species of similar shape and geometry to 2-7.° Further studies are conducted to
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determine if this procedure can be used for the resolution of configurationally stable chiral cations using enantiopure or
enriched TRISPHAT anion and, with configurationally labile derivatives, the extent of asymmetric induction from the

anion onto the cations.

Experimental Procedure: In a 25 mL flask, CH,Cl; (4 mL) was added to 57 mg of salt 1a (60 pumol, 1.0 equiv) and

one of precursor salts [2-7, X'} (60 pmol, 1.0 equiv). After complete dissolution of the salts, the resulting solution was
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subsequent concentration in vacuo afforded as the most eluted compound the title products [2-7, 1] as bright colourful

solids. Compounds [2-7, 1] were fully characterised by NMR (‘H, °C and *'P), IR, UV, MS.
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