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Abstract: The selective formation of antimony-carbon bonds via 

organic superbase catalysis under metal- and salt-free conditions is 

reported. This novel approach utilizes electron-deficient stibine, 

Sb(C6F5)3, to give upon base-catalyzed reactions with weakly acidic 

aromatic and heteroaromatic hydrocarbons facile access to a range 

of new aromatic and heteroaromatic stibines, respectively, with loss 

of C6F5H. Moreover, also the significantly less electron-deficient 

stibines, Ph2SbC6F5 and PhSb(C6F5)2 smoothly underwent base-

catalyzed exchange reactions with a range of terminal alkynes to 

generate the stibines of formulae PhSb(C≡CPh)2, and Ph2SbC≡CR [R 

= C6H5, C6H4-NO2, COOEt, CH2Cl, CH2NEt2, CH2OSiMe3, Sb(C6H5)2], 

respectively. These formal substitution reactions proceed with high 

selectivity as only the C6F5 groups serve as a leaving group to be 

liberated as C6F5H upon formal proton transfer from the alkyne. 

Kinetic studies of the base-catalyzed reaction of Ph2SbC6F5 with 

phenyl acetylene to form Ph2SbC≡CPh and C6F5H suggested the 

empirical rate law to exhibit a first-order dependence with respect to 

the base catalyst, alkyne and stibine. DFT calculations support a 

pathway proceeding via a concerted -bond metathesis transition 

state, where the base catalyst activates the Sb-C6F5 bond sequence 

through secondary bond interactions.  

Introduction 

The last decade has witnessed an increased interest in the 

chemistry of tri- and pentavalent organoantimony compounds 

with potential applications ranging from anion binding [1], sensing 

[2], and transport [3] to optical materials [4] and as Z-type ligands 

in support of late transition metals for catalysis [5]. Moreover, 

highly electrophilic neutral and cationic antimony (III) and (V) 

species were reported to be capable of activating small molecules 

[6] and catalyzing a range of organic reactions via Lewis acid-type 

catalysis [7, 8]. For example, Matile’s group demonstrated that 

electron-deficient organostibines such as Sb(C6F5)3 can activate 

polar organic substrates through weak secondary bond 

interactions between the substrate and the antimony center. 

These findings enabled antimony-catalyzed Reissert-type 

substitution as well as brevetoxin-type polyether cyclization to 

proceed with high selectivities [8a-d]. Later, Jemmis and 

Venugopal applied more electrophilic cationic aryl stibines to 

catalyze cross-carbonyl and ring-closing olefin metathesis [8e]. In 

addition to being used as catalysts, organostibines have found 

applications as nucleophilic reagents for cross-coupling reactions 

via palladium catalysis [9]. Qiu and co-workers showed that 

specifically designed benchtop stable 5-aza-stibocines can be 

utilized as reagents for catalytic C-C, C-S, and C-Se bond 

formation to give a wide range of unsymmetrical diaryl methanes, 

functionalized biphenyls as well as chalcogenated olefins and 

ethers [10]. Despite these synthetic advances, broader 

applications of organoantimony chemistry in fields such as 

catalysis and material chemistry will require expanding the 

synthetic toolbox to milder and more selective methods of 

generating antimony-carbon bonds. In particular, catalytic 

methods have the potential to open new avenues to the selective 

synthesis of organostibines with increased structural complexity, 

which are difficult to synthesize with currently available methods 

involving highly reactive air- and moisture-sensitive 

organometallic reagents [11]. However, very few examples exist 

of methods involving catalytic Sb-C bond formation, while metal-

free catalytic methods are virtually unknown (Scheme 1).  

 

 

Scheme 1. Catalytic Sb-C bond formation approaches. 
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In an early report, the synthesis of various triaryl-substituted 

stibines was reported through palladium-catalyzed Stille cross-

coupling of in situ prepared and air-sensitive stannyl stibines, 

Bu3SnSbPh2, with aryl iodides or triflates [12]. More recently, the 

Ni-catalyzed cross-coupling of chloro-stibines with aryl/alkyl 

boronic acids or alkyl chlorides was disclosed [13]. In a related 

study, chloro-stibines could be coupled with terminal alkynes to 

form Sb-C bonds via copper catalysis [14], requiring, however, 

two equivalents of NaH as a base.  

Concerning the design of novel frustrated Lewis pairs (FLPs) [15] 

as catalysts for metal-free hydrogenations, our group came 

recently across Sb(C6F5)3 as a potentially useful weak Lewis acid 

component [16]. While Sb(C6F5)3 does not react with bulky 

organic superbases, we discovered that it smoothly undergoes an 

organic superbase-catalyzed exchange reaction in the presence 

of carbon-based nucleophiles resulting in the formation of new 

organostibines via C-H bond activation [17, 18]. This 

unprecedented base-catalyzed, metal- and salt-free process 

enables the selective synthesis of a wide range new aromatic-, 

heteraromatic- and alkynyl-substituted organostibines. 

Results and Discussion 

As mentioned above, we initially investigated the ability of 

Sb(C6F5)3 (1) to act as a weak Lewis acid component in frustrated 

Lewis pair chemistry (FLP) [19]. However, with limited success, 

Sb(C6F5)3 when combined with various bulky organic superbases 

(Scheme 2) did not engage in heterolytic hydrogen cleavage. In 

contrast, interactions with an excess of phenyl acetylene (pka = 

28.8 in DMSO) [20] led to an instant reaction with quantitative 

formation of pentafluorobenzene, C6F5H, as confirmed by solution 
1H and 19F NMR spectroscopy. Simultaneously, a crystalline 

material precipitated, which by NMR spectroscopy and X-ray 

crystallography was identified as the previously reported 

tris(phenylethynyl)stibine 2 (Scheme 1) [21]. Inspection of the 

reaction mixture by 31P NMR spectroscopy revealed no change in 

the chemical shifts of the respective phosphorous signals related 

to the phosphazene bases suggesting that the quantitative 

formation of stibine 2 to have occurred through base-catalysis [22]. 

Indeed, when one equiv. of Sb(C6F5)3 (1) was treated with three 

equiv. of phenyl acetylene in the presence of catalytic amounts of 

either P2-Et, P2-But, or P4-But, stibine 2 was smoothly formed as 

the sole product at room temperature in less than 15 minutes 

(Table 1). The Verkade bases V-Me, V-Bui, and V-Pri showed 

somewhat lower activity but still converted Sb(C6F5)3 to 2 

quantitatively in less than 24 hours (Table S1). Even with the 

weaker phosphazene base P1-But, the reaction was complete in 

less than 24 hours, while guanidine G,  most likely due to its lower 

basicity showed only 64% conversion after 24 hours. 

Encouraged by these findings, we wondered whether this 

unprecedented base-catalyzed Sb-C bond formation process 

could be extended to the selective synthesis of so far unknown 

stibines with heterocyclic substituents. We initially chose oxazole 

(pka = 27.1 in DMSO) and thiazole (pka = 29.5 in DMSO), because 

these heteroaromatic hydrocarbons have C-H bond acidities [23] 

similar to that of phenyl acetylene. In both cases, reactions with 

Sb(C6F5)3 and 5 mol% of P2-But went smoothly, to generate upon 

gentle heating precipitates with nearly quantitative formation of 

three equivalents of C6F5H as confirmed by 1H and 19F NMR 

spectroscopy. However, both precipitates assumed to be 

Sb(thiazolyl)3 and Sb(oxazolyl)3 were insoluble in nonpolar and 

polar organic solvents including DMF, pyridine, and DMSO, 

rendering their structural characterization impossible.    

 

Scheme 2. Base-catalyzed transformation of Sb(C6F5)3 (1) to Sb(C≡C-Ph)3 (2). 

Table 1. Screening of bases for the catalytic conversion of Sb(C6F5)3 (1) to 

Sb(C≡C-Ph)3 (2)[a].  

base pka
[b] Cat. load. 

[mol%] 

T 

[°C] 

t 

[min] 

Conv.[c] 

[%] 

G 24 5 25 15 7 

P1-But 28 5 25 15 65 

V-Me 33 5 25 15 69 

V-Bui 34 5 25 15 73 

V-Pri 34 5 25 15 73 

P2-Et 34 5 25 15 99 

P2-But 33 5 25 15 99 

P4-But 42 5 25 15 99 

[a] Conditions: 0.642 mmol Sb(C6F5)3, 1.941 mmol phenyl acetylene, 5 mol % 

base. 4 ml toluene; [b] values relate to the pka values of the corresponding acid; 

[c] conversions were determined by 19F NMR spectroscopy. 

To circumvent issues associated with the formation of insoluble 

products, benzothiazole (pka = 27.3 in DMSO), and benzoxazole 

(pka = 24.8 in DMSO) [23], were treated with Sb(C6F5)3 and P2-

But as the catalyst, resp., in toluene as the solvent. In both cases, 

the corresponding trisubstituted stibines 3 and 4 could be 

synthesized and isolated as crystalline materials. The analogous 

reaction of Sb(C6F5)3 with less acidic 1-methyl-benzimidazole (pka 

= 32.5 in DMSO) [21] and P2-But (5 mol%) required more forcing 
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conditions and a six-fold excess of the imidazole to accomplish 

the formation of the respective stibine 5. Furthermore, the 

reactions of Sb(C6F5)3 with 5-phenyl-thiazole and 5-phenyl-

oxazole, respectively, in the presence of 5 mol% of P2-But 

proceeded smoothly as well to give the heterocyclic stibines 6 

(70% yield) and 7 (60% yield) as thermally stable, colorless solids. 

However, regardless of the bases used, the heterocycles furan 

(pka = 35.0 in DMSO) and thiophene (pka = 32.5 in DMSO) [23] 

did not engage in the base-catalyzed Sb-C bond formation, most 

likely due to their lower acidity compared to the thiazol and 

oxazole derivatives (vide supra). Gratifyingly, the treatment of 2-

cyano-thiophene with Sb(C6F5)3 and P2-But (5 mol%) gave rise to 

the formation of 8 in 85% isolated yields. Introducing a cyano 

group in the 2-position of thiophene appears to enhance the 

acidity to an extent at which base-induced C-H bond activation is 

feasible, enabling the selective formation of the Sb-C bonds 

Stibines 3-8 were fully characterized by elemental analysis, NMR-, 

and IR-spectroscopy and combustion analysis. In addition, the 

solid-state structures of 3, 4 and 8 were determined by single-

crystal X-ray crystallography (Figure 1). 

 

Scheme 3. Base-catalyzed formation of 3-8. 

                                                         

         

Figure 1. The solid-state structures of 3, 4 and 8. Selected bond lengths [Å] and angles [°]: 3, Sb1 C1 2.166(2), Sb1 C8 2.165(2), Sb1 C15 2.182(2), S1 C1 1.752(2), 

S2 C8 1.763(2), S3A C15 1.767(2), N3A C15 1.277(4), N1 C1 1.306(3), N2 C8 1.294(3), C1 Sb1 C15 89.2(1), C8 Sb1 C1 89.1(1), C8 Sb1 C15 88.1(1); 4, Sb1 C1 

2.164(3), Sb1 C8 2.159(2), Sb1 C15 2.153(3), O1 C1 1.377(3), O2 C8 1.371(3),  O3A C15 1.364(7), N3A C15 1.300(9), N1 C1 1.291(3), N2 C8 1.299(3), C8 Sb1 

C1 91.6(1), C15 Sb1 C1 87.3(1), C15 Sb1 C8 93.7(1); 8, Sb1 C1 2.161(5), Sb1 C6 2.170(5), Sb1 C11 2.148(5), C1 Sb1 C6 91.0(2), C11 Sb1 C1 93.5(2), C11 Sb1 

C6 93.0(2).
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The results of the single-crystal X-ray analysis of 3 (Figure 1) 

further confirmed its connectivity with Sb-C bonds and C-Sb-C 

angles within the narrow range of 2.17-2.18 Å and 88°-89°, 

respectively. In the solid state, 3 features an infinite chain 

structure where the monomeric subunits are held together 

through secondary bond interaction (pnictogen bonding) between 

the antimony and the heterocyclic donor atoms [24]. Each of the 

antimony centers in the chain binds to nitrogen and sulfur from 

the two neighboring monomeric subunits resulting in a distorted 

square-pyramidal coordination environment for antimony with 

N…Sb…S angles of about 99°. The respective Sb…N and Sb…S 

distances were found to be 3.18 Å and 3.21 Å, markedly below 

the sum of the SbS (ca. 3.86 Å) and SbN (ca. 3.61 Å) Van der 

Waals radii [25].  A similar structural arrangement was noticed for 

4 (Figure 1), again with an infinite chain structure through 

pnictogen bonding between the oxygen and nitrogen donors of 

the neighboring subunits, and Sb-C bonds and C-Sb-C angles 

ranging from 2.15-2.16 Å and 87°-94°, resp. However, in this case, 

two nitrogen and one oxygen serve as pnictogen donors giving 

rise to a distorted octahedral coordination environment for every 

antimony center (3-point binding). The respective pnictogen 

bonds were found to be 3.33 and 3.26 Å [Sb…N] and 3.31 Å 

[Sb…O], again all were well below the sum of the SbO (ca. 3.58 

Å) and SbN (ca. 3.61 Å) Van der Waals radii [25]. The respective 

bond parameters of 8 are very similar to 3 and 4 with central Sb-

C bonds and C-Sb-C angles ranging from 2.15-2.17 Å and 91°-

94°, respectively (Figure 1). Again, pnictogen bonding occurs 

between the antimony centers and the cyano nitrogen atoms 

leading to extended network structures in the solid state. The 

Sb…N contacts range from 2.91-3.29 Å creating a distorted 

square-pyramidal coordination environment for each antimony 

center. 

To further extend the scope of this novel catalytic approach 

toward the selective formation of Sb-C bonds, efforts were 

undertaken to synthesize unknown tris(fluorenyl)stibine, 

Sb(C13H9)3. However, when three equivalents of fluorene (pka = 

22.0 in DMSO) [20] were treated with Sb(C6F5)3 under base 

catalysis, the desired product Sb(C13H9)3 was not observed even 

at elevated temperatures, rather bis(fluorenyl)stibine 9 was 

formed as the sole product (Scheme 4).  

 

Scheme 4. Base-catalyzed formation of 9 and 10. 

Best yields of 9 were obtained when only two equivalents of 

fluorene were employed. Treating Sb(C6F5)3 with only one 

equivalent of fluorene yielded the mono-substituted stibine 10 

again with high selectivity and good isolated yields. Both stibines 

are thermally stable crystalline materials that were fully 

characterized by 1H and 13C NMR spectroscopy, combustion 

analysis, and single-crystal X-ray crystallography (Figure 2). 

            

Figure 2. Solid-state structures of 9 (left), and 10 (right) [green = fluorine). 

Selected bond lengths [Å] and angles [°]: 9, Sb1 C1 2.207(2), Sb1 C14 2.202(2), 

Sb1 C27 2.181(2), C14 Sb1 C1 101.89(9), C27 Sb1 C1 100.21(9), C27 Sb1 

C14 92.43(8); 10, Sb1 C14 2.1702(19), Sb1 C1 2.208(2), Sb1 C20 2.175(2), 

C14 Sb1 C1 99.9(1), C14 Sb1 C20 92.2(1), C20 Sb1 C1 103.5(1). 

Given the success with Sb(C6F5)3 as the substrate, we were 

wondering whether PhSb(C6F5)2 (11) and Ph2SbC6F5 (12) both 

being significantly less electron-deficient than Sb(C6F5)3 [8a] 

would engage in base-catalyzed reactions with weakly acidic 

hydrocarbons as well. Gratifyingly, 11 smoothly reacted with two 

equivalents of phenyl acetylene in the presence of 5 mol% of P1-

But to furnish disubstituted stibine 13 in almost quantitative yields 

(Figure 3). The reaction proceeds with high selectivity, only the 

C6F5 moieties are replaced by the phenyl acetylide group through 

base catalysis while the phenyl group bound to the antimony 

center is not affected. Furthermore, 13 proved to be an excellent 

precursor for the formation of the first isolated 1,4-stibaborine 

derivatives 14 and 15 [26, 27]. Both were synthesized in 28% and 

53% yield by treatment of 13 with B(C6F5)3 and BPh3, respectively, 

via a two-fold Wrackmeyer reaction (1,1-carbaboration) [28]. The 

results of a single crystal X-ray analysis of 14 confirmed the 

presence of a six-membered ring with antimony and boron in the 

1,4 position (Figure 3). The stibaborine ring exhibits a boat 

conformation with the C=C, Sb-C, and B-C bond lengths being in 

the expected range. 
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Figure 3. Formation of 13 and its conversion to the stibaborines 14 and 15. 

Solid-state structure of 14. Selected bond lengths [Å] and angles [°]: Sb1 C1 

2.145(2), Sb1 C5 2.155(2), Sb1 C6 2.155(3), C1 C2 1.352(3), C2 B3 1.557(4), 

B3 C4 1.555(4), C4 C5 1.350(4), C1 Sb1 C5 94.5(1), C1 Sb1 C6 92.7(1), C6 

Sb1 C5 94.1(1), C4 B3 C2 123.9(2). 

Alkynyl-substituted stibines have recently emerged as reagents 

with potential in synthetic organic chemistry spanning from 

copper-catalyzed Huisgen [29, 30] to metal-catalyzed cross-

coupling reactions [10]. With this in mind, we were pleased to see 

that Ph2SbC6F5 (12) readily reacted at room temperature with 

phenyl acetylene under base catalysis to generate stibine 16 

nearly quantitatively in solution as confirmed by 1H and 19F NMR 

spectroscopy (Scheme 5).  

  

Scheme 5. Base-catalyzed formation of 16-21. 

Next, we tested our method on various alkyne substrates 

decorated with organic functional groups and noticed that ester, 

nitro, chloro, amide, amino, and siloxy groups were well tolerated 

by the catalyst system at room temperature in toluene to give the 

respective stibines 17-21 in good isolated yields.  Acetylene could 

be utilized as a substrate for Sb-C bond formation as well; in this 

case, bis stibine 22 was isolated as the major product in ca. 50% 

yield (Figure 6) [31]. Single crystal X-ray diffraction analysis of 

crystals 22 grown from C6D6 (Figure 4) unequivocally confirmed 

the assumed structure. As expected, the Sb1-C1(alkyne) bonds 

[1.211(12) Å] were found to be somewhat shorter than the Sb1-

C2(aryl) [2.157(7)Å] and Sb1-C8(aryl) [2.159(8) Å] distances. 

 

 

Figure 4. Base-catalyzed formation and solid-state structure of 22. Selected 

bond lengths [Å] and angles [°]: Sb1 C1 2.108(6), Sb1 C2 2.157(7), Sb1 C8 

2.159(8), C1 C1 1.211(12), C1 Sb1 C2 94.4(4), C1 Sb1 C8 93.2(3), C2 Sb1 C8 

94.1(3), C1 C1 Sb1 179.2(5). 

To further demonstrate the potential of pentafluorophenyl-

substituted stibines as chemical reagents, we performed a two-

step sequential reaction of 12 with HC≡CCOOEt under base 

catalysis followed by a 1,1-carbaboration via subsequent addition 

of B(C6F5)3 (Scheme 6). The corresponding product, stibine 24, 

was isolated as a crystalline material with an overall yield of 48% 

and was fully characterized by multi-nuclear NMR spectroscopy.  

The 11B NMR spectrum of 24 exhibits a signal at -5.0 ppm 

indicating tetra-coordination of the boron atom, while the 19F NMR 

shows two sets of three fluorine signals in a 2:1 ratio confirming 

migration of one of the C6F5 groups from boron to carbon. Single-

crystal X-ray diffraction analysis of 24 confirmed the assumed 

connectivity with the migrated C6F5 group and the B(C6F5)2 moiety 

both being bound at the β-carbon (C1) of the alkynoate (Figure 5). 

Consistent with the 11B NMR spectroscopic results, the carbonyl 

oxygen coordinates to the boron atom [B1-O1, 1.554(3) Å] 

resulting in a tetrahedral coordination environment for the central 

boron. Notably, the formation of 24 represents the first example 

of an ethynyl-substituted stibine engaging in a 1,1-carboration 

reaction. In contrast, silyl analog, Me3SiC≡CCOOEt, forms a 

Lewis acid-base adduct with B(C6F5)3 [32] and aryl/alkyl-
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substituted alkynoates undergo a 1,2-anti-carboration with 

aliphatic organoboranes [33].  

   

Figure 5. Formation and solid-state structure of 24 (green = fluorine). Selected 

bond lengths [Å] and angles [°]: Sb1 C2 2.160(2), Sb1 C6 2.149(2), Sb1 C12 

2.150(2), O1 C1 1.273(3), O1 B1 1.554(3), O2 C1 1.289(3), C1 C2 1.454(3), C3 

C2 1.362(3), C3 B1 1.647(3), C6 Sb1 C2 98.0(1), C6 Sb1 C12 90.3(1), C12 Sb1 

C2 98.1(1).  

To gain mechanistic insights into the base-catalyzed antimony-

carbon bond-formation event, kinetic measurements of a model 

reaction were performed using 19F NMR spectroscopy (eq. 1). The 

results imply the empirical rate law to exhibit an approximately 

first-order dependence on P1-But (cat.), PhC≡CH, and Ph2SbC6F5 

(eq. 2, Figure 6a−c). For the full kinetic equation treatment, please 

see the Supporting Information. Deuterium isotope studies show 

that the reaction exhibits a KIE (kH/kD) of 1.2 (Figure 6d) 

suggesting the C-H bond activation of the alkyne to be involved in 

the operative turnover-limiting step. These findings appear to be 

in line with the observation that the rate of the reaction is 

accelerated with increasing basicity of the base. 

 

Ph2SbC6F5 + PhC≡CH  →  Ph2SbC≡CPh  + C6F5H  (eq. 1) 



p/t = kobs × [P1-But]1[PhC≡CH]1.3[Ph2SbC6F5]1  (eq. 2) 

 

To further elucidate the reaction mechanism of this novel organic 

superbase-catalyzed Sb-C bond formation reaction and its 

selectivity, density functional theory calculations (DFT) on the 

model reaction shown in equation 1 were carried out using a 

B3LYP-D hybrid functional with def2-SVP basis set [34] utilizing 

the program package ORCA [35]. The transition state was located 

through the nudged elastic band (NEB) method, where the path 

between the reactants and products was discretized into a series 

of structural images [36]. The image closest to the transition state 

was completely optimized in a transition state search and its 

character was confirmed by one imaginary frequency. 

  

Figure 6. The plot of initial reaction rate δp/δt against the concentration of (a) 

P1-But, (b) phenyl acetylene, and (c) Ph2SbC6F5 for the P1-But-catalyzed 

reaction of Ph2SbC6F5 with PhC≡CH (d) Plot of concentration of C6F5H/D vs 

time for the P1-But-catalyzed reaction of Ph2SbC6F5 with PhC≡CH and PhC≡CD, 

respectively. 

The computed free-energy profile along with the calculated Van 

der Waals complexes of the reactants and products as well as the 

transition state structure are shown in Figure 7. The catalytic 

process is slightly exergonic (-3.2 kcal/mol) and proposed to 

proceed most likely via a concerted -bond metathesis 

mechanism [37]. The proposed transition state features a 4-

membered ring structure involving antimony, the ipso-carbon of 

the C6F5 substituent as well as hydrogen and carbon of the alkyne 

substrate. In the transition state, the base catalyst, P1-But, 

activates the Sb-C bond of Ph2SbC6F5 but not the C-H bond of the 

alkyne. Note also that the catalysts imine nitrogen (N=P) strongly 

interacts with the antimony center most likely through pnictogen 

bonding resulting in a short Sb-N distance of 231 pm. In addition, 

one of the catalysts pyrrolidino groups is in proximity to the central 

antimony as well with a Sb-N distance of 307 pm. These 

secondary bond interactions appear to be responsible for a 

substantial weakening of the Sb-C6F5 bond (Sb-Cipso, 293 pm), 

facilitating the transfer of the proton directly from phenyl acetylene 

to the C6F5 group with simultaneous liberation of the products 

C6F5H and Ph2SbC≡CPh.

This article is protected by copyright. All rights reserved 
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Figure 7. Computed free energy profile (kcal/mol) and optimized structure of the transition state (TS) for the organic superbase-catalyzed Sb-C bond formation. 

Selected bond lengths of the transition state structure and the Van der Waals complexes of the products and reactants are shown in pm and non-pertinent hydrogen 

atoms are omitted for clarity (colour coding of the atoms: purple = antimony, pink = phosphorus, blue = nitrogen, green = fluorine, orange = hydrogen, black = 

carbons of the base catalyst, grey = carbons of the substrates and products).

Conclusion 

For the first time, the ability to selectively construct antimony-

carbon bonds via organic superbase catalysis under metal- and 

salt-free conditions was demonstrated. This novel catalytic 

approach provides facile access to a range of new aromatic and 

heteroaromatic organostibines under mild conditions. In addition, 

various mono-, di- and tri-substituted organostibines decorated 

with organic functional groups at the alkyne moiety could easily 

be synthesized, which are difficult to access via standard 

organometallic synthetic approaches. Notably, the C6F5-group 

serves as the leaving group in this catalytic transformation, which 

is liberated from the stibine substrate upon formal protonation as 

C6F5H, a volatile liquid that can easily be separated from the 

product. This allows the progress of the Sb-C bond formation to 

be easily monitored by 19F-NMR spectroscopic methods. 

Computations support the experimental reaction conditions with a 

pathway proposed to proceed via a concerted -bond metathesis 

transition state, where the base catalyst appears to activate the 

Sb-C6F5 bond sequence through secondary bond interactions 

(pnictogen bonding). 

Collectively, we think that this highly selective and catalytic metal- 

and salt-free Sb-C bond formation approach introduced herein will 

open new opportunities to further explore the chemistry, 

properties and applications of organoantimony compounds; work 

in this chemical space is currently ongoing. 
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