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Intraand Intermolecular Cation-π Interactions between Onium Salts and Alkynes / Acetylene: Experimental and Theoretical Insights

Cation-π interactions between various onium salts, alkynes and acetylene were studied, taking into account the substituents of the triple bond, the nature of the anions and the polarity of the solvent, through a combination of MP2 calculations and experiments.

In an intramolecular setting, these data (including single-crystal X-ray crystallography) concurred with the stability of folded conformers of alkynyl onium salts, even substituted with electron-withdrawing groups. To examine the contribution of these interactions on the alkyne electronic population, a thorough in silico study was carried out using Natural Bonding Orbital (NBO) analysis of the conformers. Intramolecular interactions from sulfonium salt tethered to phenylalkyne were highlighted, as illustrated above by the computed folded conformation (MP2) along with Non Covalent Interactions (NCI) analysis. Further, investigations of intermolecular interactions, involving acetylene or phenylacetylene with various onium ions, revealed the high energy interactions of their complexes with phenyldimethylsulfonium chloride, as illustrated above with the complex PhC≡CH/PhMe 2 SCl (MP2 calculations and NCI analysis).

INTRODUCTION

CH- interactions are weak hydrogen bonds affecting the conformation of (bio)molecules and catalysts. [START_REF] Takahashi | Relevance of Weak Hydrogen Bonds in the Conformation of Organic Compounds and Bioconjugates: Evidence from Recent Experimental Data and High-Level ab Initio MO Calculations[END_REF] When emanating from quaternary (or tertiary) onium salts, these are described as cation- interactions, playing an important role in several chemical and biological mechanisms. 2 In interaction with arenes or carbonyl groups, onium salts contribute to a number of catalytic (asymmetric) transformations, as well as to supramolecular assemblage and molecular recognition. 3 Combined with alkynes, quaternary ammonium fluoride or hydroxide salts (n-Bu 4 NX, X = F, OH) were described to promote the heterocyclization of acetylenic derivatives in basic conditions, raising the underlying question of the activation of a triple bond by noncovalent interactions. 4 While it is expected that oniums interact with alkynes in view of their electrostatic potential surfaces, little is actually known of their strength, the implications and consequences on the triple bond reactivity. Even less is known when the nature of the onium, the anion and the polarity of the solvent are examined or when substituted alkynes are considered.

In spite of the complexity of taking in account these parameters, there are strong incentives for investigating, both intra-and intermolecular, interactions of variously substituted alkynes with onium salts (Figure 1). First, alkyne is a versatile group for bioorthogonal ligation and synthetic transformations, either as an electrophile or nucleophile. 5 A case in point, acetylene is an important C2 building block, raising stakes for storage and purification. Second, the function is a recurring template in organic materials and in supramolecular science, applied to the design of molecular devices for example. As additional incentive, onium salts are readily available and recovered, modular and potentially chiral.

Herein is disclosed a thorough study documenting the strength and consequences of these interactions with various alkynes, oniums and anions in polar and nonpolar solvents. 

RESULTS AND DISCUSSIONS

A. Intramolecular interactions: Inspired by the elegant design of molecular balances to study noncovalent interactions, [START_REF] Mati | Molecular balances for quantifying non-covalent interactions[END_REF] we began assessing the geometry of alkynyl ammonium salt such as 3, reasoning that cation- interactions could contribute to a folded conformation characterized by X-ray crystallography (Scheme 1). Pleasingly, a crystal structure of 3 provided a snapshot of a folded conformer with a 1,5-contact (distance H 12 /C 9 of 2.5 Å) probably due to a contribution of cation- interactions, both intra-and intermolecular, in the packing structure. Whether computational methods could account for such binding geometries was then investigated. To that end, onium 4 was first computed without anions (Scheme 1C), at a high DFT B3P86/6-31++G** level and checked at a post-Hartree-Fock MP2/6-31++G** level (second-order Møller-Plesset perturbation theory, gas-phase). 7 As three folded conformers were computed against the linear one (see the SI), both methods confirmed the stability (-2.4 kcal.mol -1 DFT, ΔE = -4.1 kcal.mol -1 MP2, ΔG = -4.4 kcal.mol -1 MP2) of the folded conformer of 4 with a two-point 1,5-contact (C-H distance of 2.4 Å). Despite a different polarisation of the triple bond, methyl alkyne 5 and methyl alkynoate 6 tethered to ammonium cations were computed more stable as folded (-1.9 kcal.mol -1 ; 3.4 kcal.mol -1 , Figure 2), as well was 7a, a phenylalkynyl tethered to the ammonium by a longer (n+1) carbon chain, adopting a geometry (-3.3 kcal.mol -1 ) with fourpoint contacts (1,6-: 2.4 Å; 1,9-: 2.9 Å).

To assess the implications of the solvent polarity and the nature of the anions, MP2 calculations were performed 1) in a polar solvent such as N,N-dimethylformamide (DMF continuum CPCM) then in the gas phase, and 2) with chloride, as a small anion with a centred negative charge, then with tetrafluoroborate, as a weak Lewis base (Figure 3). between the most stable folded conformations of 4a-7a and the unfolded ones, calculated at DFT B3P86/6-31++G** level (gas-phase)

To limit steric bias, ammonium 7a was selected due to the longer carbon chain connecting the two functions. To perform the conformational search, three folded conformers were computed against the linear one. Furthermore, the anions were positioned either 1) near the cation, 2) between the triple bond and the cation, or 3) close to the triple bond (see the SI for details). The unfolded conformers were computed with the chloride anion in the vicinity of the cation.

To estimate the electronic population of the alkyne, Natural Bonding Orbitals (NBO, version 3.1) analysis was performed over the optimized conformers, enabling thus a comparison with the all-carbon phenylalkyne 7b (Fig. 3B). 8 To take into account the principle of Curtin-Hammett, the alkyne electronic population of all conformers was computed, regardless of their relative stability.

Beginning with phenylalkyne tethered to trimethylammonium chloride, the folded conformer 7a.Cl was calculated in the gas phase as the most stable (based on the free enthalpy ΔG) compared to the unfolded one 7a.Clu (Figure 3A). Depending on the position of the anion, two folded conformers 7a.Cl and 7a.Cl' were identified with natural C 5 (sp) charges indicating almost no electronic depletion for 7a.Cl (+0.013 DMF/+0.003 gas-phase) and none for 7a.Cl' (+0.001 DMF/0.000 gas-phase). Note that the C 5 (sp) carbon charges of the unfolded conformer 7a.Clu (+0.025 DMF, +0.021 gas-phase) suggest that the C 5 (sp) carbon is more electrophilic without intramolecular interactions. The folded conformer 7a.BF 4 of the trimethylammonium tetrafluoroborate analogue (Fig. 3A) was calculated with C 5 (sp) charges of +0.019 (DMF) and +0.018 (gasphase). The second folded conformer 7a.BF 4 ' was computed with almost no electronic depletion in DMF (C 5 (sp) +0.009) while, in the gas phase, the electrophilic character (C 5 (sp) +0.044) is increased.

By comparison, the C 5 (sp) charge of phenylalkyne 7b (Fig. 3B) is +0.039 (DMF and gas-phase), the unfolded conformer 7bu has C 5 (sp) charges of +0.036 (DMF) and +0.027 (gas-phase). Note that the folded conformer 7b was found more stable than 7bu, due probably to the contribution of CH-π interactions (see the SI for details).

A slight increase of the alkyne electrophilic character was only computed for 7a.BF 4 ' (+0.044 vs +0.039) in the gas phase, a trend that was confirmed by Electrostatic Potential (ESP) derived charges analyses (see SI for details). Interestingly, the polarisation of the alkyne is increased with a natural C 6 (sp) charge of -0.058, among the highest of the series.

Phenylalkynyl dimethylsulfonium chloride 7c.Cl (Fig. 3C) was next considered (in DMF, folded and unfolded conformers are isoenergetic). Note that the C 5 (sp) carbon appeared more electrophilic (+0.019) in DMF than the ammonium counterparts 7a.Cl,Cl'. In the gas phase, the folded conformer 7c.Cl is more stable (-4.3 kcal.mol -1 ) than the unfolded one 7c.Clu and the C 5 (sp) charge (-0.018) suggests that the carbon is electron-rich. NBO analysis of 7c.Clu (see the SI) showed higher natural C 5 (sp) charges (+0.031 DMF; +0.021 gasphase), indicating that trialkylsulfonium-π interactions do not increase the electrophilic character of the triple bond.

On the other hand, phenylalkynyl dimethylsulfonium tetrafluoroborate salts display the usual polarisation of the triple bond in DMF (C 5 (sp) +0.004 7c.BF 4 ; +0.019 7c.BF 4 ') and in the gas phase (C 5 (sp) +0.020 7c.BF 4 ; +0.012 7c.BF 4 '). The inversion of polarity at C 5 (sp) was thus only noted with phenylalkynyl dimethylsulfonium chloride salts in the gas phase which was also confirmed with ESP derived charges analyses (see SI for details).

As for phenylalkynyl trimethylphosphonium chloride 7d.Cl (Fig. 3D), the folded and unfolded conformers were found isoenergetic (gas-phase and DMF). With C 5 (sp) charges of +0.033 for 7d.Cl and +0.031 for 7d.Cl' in DMF, the alkyne electrophilic character is close to the alkyne 7b. In the gas phase, the electronic depletion of 7d.Cl is slightly lower (C 5 (sp) +0.026) than in the polar solvent while almost no depletion was calculated for 7d.Cl' (C 5 (sp) +0.002). The comparison with the unfolded conformer 7d.Clu (C 5 (sp) +0.028 (gas-phase); +0.033 (DMF), see the SI) suggests that 7d.Cl and 7d.Clu have a close electrophilic character.

Natural C 5 (sp) charges in DMF of phenylalkynyl tethered to trimethylphosphonium tetrafluoroborate are +0.035 (7d.BF 4 ) and +0.004 (7d.BF 4 '). In the gas phase, C 5 (sp) charges of +0.022 (7d.BF 4 ) and +0.008 (7d.BF 4 ') were obtained. Drawing from these numbers, the all-carbon phenylalkyne 7b appears more electrophilic than the phosphonium salt 7d. [START_REF]Note that these calculations do not correlate directly with the electronegativity of the onium heteroatom as sulfur is more electronegative than phosphorus. Neither do they correlate with the pK a of oniums (in DMSO) since sulfonium Me 3 S + is the more acidic of the series with pK a 24.5, their ammonium Me 4 N + and phosphonium Me 4 P + counterparts having[END_REF] The fact that C 5 (sp) charge of phenylalkynyl dimethylsulfonium chloride 7c.Cl is negative in the gas phase was intriguing. To investigate this point, Non Covalent Interaction (NCI) analysis was applied to the optimized conformers (Fig. 4). 10a,b As a topological method based on probability density and its derivatives, NCI is a convenient tool to map and study noncovalent interactions (hydrogen bonding, dipole-dipole interactions, steric repulsion and van Der Waals dispersion). Stabilizing hydrogen and ionic bonds are represented in blue, electronic or steric repulsions are visualized in red, while weak interactions are pictured in green. 10c,11 In the gas phase, the figure qualitatively shows the strongest interactions. Peaks picturing hydrogen and ionic bonds appear on the right side of the diagram (more electron density with negative λ2) and, as expected, these are more abundant in the gas phase. As trialkyl sulfoniums are less hindered than tetraalkyl phosphonium cations, the proximity of the sulfonium chloride salt with the phenyl (increased in gas-phase) may facilitate the interaction of the chloride anion with the phenyl connected to the alkyne. In comparison, the NCI plot of 7c.BF 4 shows interactions centered on the alkyne (see the SI for details) while the NCI analysis of phosphonium 7d.Cl, illustrated in Fig. 4C, reveals smaller isosurfaces.

To compare the contribution of cation-π and CH-π interactions, the folded conformation of the all-carbon phenylalkyne 7b (Fig. 4D) was analyzed, resulting in smaller NCI areas than those computed for phosphonium 7d.Cl and even smaller than those calculated for sulfonium 7c.Cl. Incidentally, no interactions were detected between the phenyl and t-Butyl groups of 7b.

According to the VSEPR (Valence Shell Electron Pair Repulsion) theory, the ammonium 7a adopts an AX 4 type geometry, a tetrahedral structure, practically without a dipole moment. While the same reasoning can be applied to phosphonium 7d, sulfonium 7c adopts an AX 3 E geometry, a trigonal pyramidal structure with a dipole moment, which could increase the contribution of noncovalent interactions from these species.

The implications of cation-π interactions were next considered with terminal alkynes (Figure 5). A case in point, the electronic population of alkynyl trimethylammonium tetrafluoroborate 9a was evaluated through NBO analysis (MP2/6-31++G**) in CH 2 Cl 2 (continuum), a solvent of moderate polarity. The natural charges of the C(sp) carbons (-0.254, -0.054) from the folded conformer 9a suggest that the electronic population is globally slightly lower than the two conformers (folded and unfolded) of 5,5-dimethylhex-1yne (-0.300, -0.010; -0.301, -0.015), the corresponding all-carbon alkyne. The less stable unfolded conformer 9au was computed with charges (-0.272, -0.025) indicating that 9a, stabilized by cation-π interactions, is also globally slightly more electron-rich than 9au. Based on the free enthalpy (ΔG) of each conformer, the Boltzmann distribution (298 K) indicates a ratio of 91:9 (9a:9au) in CH 2 Cl 2 . To our knowledge, this is unprecedented as H-bonded clusters of the more acidic cation NH 4 + and acetylene were computed, without anions, by Grabowski. 12 With this context in mind, [START_REF] Cannizzaro | Magnitudes and Chemical Consequences of R 3 N + -C-H•••OC Hydrogen Bonding[END_REF][START_REF] Capilato | Spectroscopic and Crystallographic Characterization of the R 3 N + -C-H•••X Interaction[END_REF][15] the study commenced with the onium salts Me 4 PBF 4 , Me 4 PPF 6 and Me 4 PX (X = Br -, Cl -).

Interestingly, calculations (MP2/6-311++G**) showed a binding energy of the acetylene complex increasing from PF 6 -< BF 4 -< Br -< Cl -, Me 4 PCl interacting with the highest energy (-10.39 kcal.mol -1 , Table 1, Entry 4). These values underline the cooperative role of the cation and the anion in the stabilization of the complex. Nonetheless, the contribution of the phosphonium cation was singled out with Me 4 PPF 6 (-8.05 kcal.mol -1 ) since the hexafluorophosphate anion is a weak Lewis base (Entry 2). Electronic populations by NBO analysis.

The complex acetylene/Me 3 S + was investigated in pair with BF 4 -, Br -and Cl -anions (Table 2, MP2/6-311++G**). While the stability of the complex with Me 3 SCl was highlighted (-11.05 kcal.mol -1 , Entry 3, and Fig. 7A), the contribution of the chloride anion, probably through H-bonding, was also underlined by the polarisation of the triple bond (-0.215, -0.306). To underscore the role of the anion, Me 3 S + was paired with a delocalized anion. With nitrate (Entry 4 and Fig. 7B), a significant drop in the binding energy of the complex (-8.12 kcal.mol -1 ) was computed and a similar pattern was noted with the formiate anion (Entry 5, -8.97 kcal.mol -1 ).

Interestingly, the stability of the complex could be enhanced by the sulfonium substituents. 18 Hence, higher energy of interactions was computed for the complex acetylene/PhMe 2 SCl (-12.31 kcal.mol -1 gas-phase; NBO C(sp) charges -0.232, -0.273; ESP derived charges -0.184, -0.400). The optimized geometry, shown in Figure 8A, illustrates the cooperative contributions of both tertiary sulfonium and chloride ions. While NBO analysis does not suggest electronic depletion of acetylene within the complex, ESP derived chargesthe Merz-Singh-Kollman (MK) methodindicate that one carbon (-0.184) is more electrophilic in gas-phase. Whether the complex could remain stable in a polar solvent was evaluated and, while remaining significant, the binding energy is decreased in CH 2 Cl 2 (-6.17

kcal.mol -1 ) and DMF (-5.56 kcal.mol -1 ). Note that in CH 2 Cl 2 , analysis of the C(sp) charges by NBO and MK, concur to suggest that there is no to little electronic depletion of the acetylene compared to the molecule outside the complex (See SI for details).

In order to characterize further the contribution, the Electron Localization Function (ELF) analysis [START_REF] Silvi | The method relies on a topological approach of the chemical bond: monosynaptic and disynaptic valence basins in red (lone pair of electrons) and green, respectively, and the hydrogen atoms in blue[END_REF] was applied to the complex acetylene/PhMe 2 SCl (gas-phase, Fig. 8B). shown in turquoise, the lone pair basin in red, the core basins in magenta and the disynaptic valence basins in green. C) Non Covalent Interaction (NCI) plot of the complex (gas-phase), D) Phenylacetylene/PhMe 2 SCl complex (MP2/6-311++G**, gas-phase), E) NCI plot of the complex (gas-phase)

An interaction of the chloride ion with the C(sp)-H was suggested by the distance (2.38 Å) and the natural charges. Hence, the proton (+0.262) interacting with the anion is more electropositive than the second acetylene proton (+0.212), which implies the development of electrostatic interactions with the chloride ion. These values are indicative of the contribution of H the population of the disynaptic basin V(Cl,H12), being thus very low (0.01 on a population of 1.94 electrons). Further, the noncovalent interactions from the organic cation with the acetylene π-electrons were mapped by NCI analysis (Fig. 8C).

Explaining probably the higher stability of the examined complexes, hydrogen bonds with the chloride anion were pinpointed in blue, highlighting the contributions of the protons of the acetylene and the dimethylphenylsulfonium salts. Note that the resulting diagram of interactions (Fig. 8C) is similar in terms of shape and peaks to the diagram resulting from the intramolecular study (Fig. 4).

As for derivatives of acetylene, interactions of higher energy were calculated for the complexes PhC≡CH/PhMe 2 SCl (-15.53 kcal.mol -1 gas-phase, -9.17 kcal.mol -1 CH 2 Cl 2 , Fig. 8D) and MeO 2 CC≡CH/PhMe 2 SCl (-18.13 kcal.mol -1 gas-phase, -8.79 kcal.mol -1 CH 2 Cl 2, see the SI). The higher affinity of these molecules with the sulfonium salts is noteworthy, especially phenylacetylene in CH 2 Cl 2 . Note that the docking of methyl propiolate involves interactions with the carbonyl function (see the SI).

Within the complex in the gas phase (Fig. 8D), the triple bond of phenylacetylene is less polarized (-0.166 (C 1 ), -0.117 (C 2 )) than the single molecule (-0.202 (C 1 ), -0.029 (C 2 )).

In CH 2 Cl 2 , the alkyne polarization (-0.209 (C 1 ), -0.067 (C 2 )) is closer to the values of the single molecule (-0.214 (C 1 ), -0.041 (C 2 )). The trend was verified with ESP derived charges (see SI for details).

The NCI plot of PhC≡CH/PhMe 2 SCl (Fig. 8E) clearly illustrates the cooperative contribution of the sulfonium salt and the chloride stabilizing the complex, with a wider area than the one developed within the complex HC≡CH/PhMe 2 SCl shown in Fig. 8C.

To qualitatively substantiate the contribution of cation-π interactions, among other noncovalent interactions, we attempted to solubilize quaternary ammonium salts in the presence of alkyne. Hence, mixing at room temperature n-Bu 4 NCl (15 mg) and 1-pentyne (0.2 mL), a molecule with a predicted low dielectric constant of 2.30, 20 led immediately to the solubilisation of the solids (Fig. 9A). This is indicative that noncovalent intermolecular interactions between the solute and the solvent are more favourable than the solute-solute interactions within the solids. 21 Conversely, mixing at room temperature n-Bu 4 NCl (15 mg) with n-pentane (0.2 mL), a solvent with a low dielectric constant of 1.84, left the solids in suspension (Fig. 9B). In agreement with the "like-dissolves-like" principle, polar and charged molecules, such as n-Bu 4 NCl, do not interact well with nonpolar solvent such as n-pentane.

Furthermore, n-Bu 4 NBF 4 (15 mg) was exposed to 1-pentyne (0.2 mL) at room temperature which immediately led to a clear solution (Fig. 9C). Again, no solubilisation occurred with n-pentane (not shown). In the same vein, a clear solution resulted from mixing n-Bu 4 NCl with 1-phenyl-1-butyne (not shown), a 1,2-disubstituted alkyne.

CONCLUSIONS

This study provides an unprecedented insight into cation- interactions between various onium salts and alkynes provided by a thorough computational approach with a conformational search including the anions and taking in account the polarity of the solvents.

While these interactions contributed to the folded conformation stability of the phenylalkynyl trimethylammonium and dimethylsulfonium salts 7a,c in the gas phase, the folded and unfolded conformers of phosphonium salt 7d were computed as isoenergetic. In a polar solvent such as DMF, folded and unfolded conformers of phenylalkynyl trimethylammonium 7a, dimethylsulfonium 7c and trimethylphosphonium 7d salts were found isoenergetic at this level of theory (MP2). Among the examined salts, the binding energies (ΔG) of phenylalkynyl dimethylsulfonium chloride salts 7c.Cl of -4.32 kcal.mol -1 in the gas phase and +0.63 kcal.mol -1 in DMF are noteworthy and illustrative of attractive interactions from tertiary sulfonium cations.

Whether the electrophilic or nucleophilic character of the triple bond is enhanced was investigated by examining the electronic population through NBO analysis. An increase of the alkyne polarisation of phenylalkynyl trimethylammonium tetrafluoroborate 7a.BF 4 ' was detected in the gas phase, characterized by a slight electronic depletion at the electrophilic carbon concomitant to an increase of the electronic population at the nucleophilic one. In any other scenario, the interactions induced a low polarisation of the phenylalkyne group.

As for terminal alkyne tethered to trimethylammonium tetrafluoroborate, noncovalent interactions stabilized the folded conformer 9a in CH 2 Cl 2 . Compared to the all-carbon analogue, 5,5-dimethylhex-1-yne, the alkyne electronic population of both conformers, folded 9a and unfolded 9au, is slightly decreased, especially 9au without cation-π interactions.

From this basis, the study was extended to intermolecular interactions of onium salts with acetylene and derivatives. In the gas phase, significant binding energies were calculated between tertiary sulfonium chloride salts, acetylene and phenylacetylene. The contribution can even be enhanced by tuning the nature of the substituent, the optimized complex acetylene/PhMe 2 SCl being more stable than with Me 3 SCl, and the anion chloride the most binding. Interestingly, a stable complex phenylacetylene/PhMe 2 SCl (-9.17 kcal.mol -1 ) was computed in CH 2 Cl 2 .

Within the series of analysed complexes, alkynes were, in general, not calculated more electrophilic than outside the complex, especially when taking in account the solvent. In any case, these attractive interactions could play a significant role in molecular preorganization, enabling an assemblage of electrophile and nucleophile. [START_REF] Bhandary | 202200820 (23For example, the quaternary ammonium ion-tethered cycloadditions of diyne has been reported: Zhu C.; Hoye, T. R. Quaternary Ammonium Ion-Tethered (Ambient-Temperature) HDDA Reactions[END_REF] These findings may help in the design and tuning of molecular devices based on induced molecular geometry and incorporating the alkyne template, while enabling the understanding, the development and optimization of chemical transformations involving the building block. 23
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 6 Figure 6. A) Acetylene/Me 4 PBr complex, B) Acetylene (MP2/6-311++G**, gas-phase).
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 8 Figure 8. A) Acetylene/PhMe 2 SCl complex (MP2/6-311++G**, gas-phase); angle Cl-C(sp)-
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 9 Figure 9. A) n-Bu 4 NCl mixed with 1-pentyne, B) n-Bu 4 NCl mixed with n-pentane, and C) n-

Table 1

 1 Energy of interactions of complexes acetylene/Me 4 P +

	Entry Acetylene/Me 4 P + Energy of interactions a
	1	BF 4	-	-8.20
	2	PF 6	-	-8.05
	3	Br -	-9.27
	4	Cl -	-10.39
	bonding with HC≡CH, affecting the energy of interactions. Out of the complex, natural
	charges of C(sp) carbons (Fig. 6B) were lower (NBO charges -0.212; ESP derived charges
	-0.312, MP2/6-311++G** gas-phase). 16
	Quaternary ammonium salts, Me 4 NBF 4 and Me 4 NCl salts, were next investigated
	(MP2/6-311++G**) but their complexes with acetylene were less stable (-8.07 and -9.99
	kcal.mol -1 ). The contribution of the chloride anion (Me 4 NCl) translated into more electron-
	rich C(sp) carbons (-0.227, -0.267) than the C(sp) carbons (-0.213, -0.259) of the complex
	with Me 4 NBF 4 . 17			

a in kcal.mol

-1 

, calculated by MP2/6-311++G** in the gas phase The complex acetylene/Me 4 PBr (Figure

6A

) was computed with C(sp) charges of -0.214 and -0.293, to compare with the complex acetylene/Me 4 PBF 4 (-0.214, -0.280). In both cases, the proximity of the anion induces a polarisation of the alkyne, probably by H-

Table 2

 2 Energy of interactions of complexes acetylene/Me 3 S +

	Entry Acetylene/Me 3 S +	Energy of interactions a
	1	BF 4	-	-9.19
	2	Br -		-10.09
	3	Cl -		-11.05
	4	NO 3	-	-8.12
	5	HCO 2	-	-8.97

a in kcal.mol -1 , calculated by MP2/6-311++G** in the gas phase
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