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Synthesis 

All reactions were performed under a dry nitrogen 

atmosphere using standard Schlenk techniques. The compound 

1,4-diiodotetrafluorobenzene was obtained from Aldrich and 

used without further purification. Pentafluorophenyl-

acetylene was prepared using a modification of the 

literature procedure.[2]  Triethylamine was distilled from 

CaH2 under N2. Melting points were obtained from DSC 

measurements.  19F NMR experiments were performed on a 

Bruker AC200 at 188 MHz in CDCl3. GC-MS analyses were 

performed on a Hewlett-Packard 5980 Series II gas 

chromatograph with a 5971A mass selective ion detector and 

a fused silica column (cross-linked 5% phenylmethyl 

silicone) with UHP helium as the carrier gas.  Elemental 

analyses were obtained from M-H-W laboratories, Phoenix, 

Arizona and the Universities of Newcastle and Bristol, UK.   

 

1,4-bis(Phenylethynyl)benzene (HHH): See [1] 

 

1,4-bis(Pentafluorophenylethynyl)tetrafluorobenzene (FFF)   

A solution of pentafluorophenylacetylene[2] (1.36 g, 7.1 

mmol) in 10 ml of triethylamine was degassed and added to a 

suspension containing 1,4-diiodotetrafluorobenzene (1.20 g, 



3 mmol), Pd(PPh3)2Cl2 (0.042 g, 0.06 mmol) and CuI (0.012 g, 

0.06 mmol) in 40 ml of triethylamine under nitrogen. The 

reaction mixture was stirred at reflux for 3 h. After 

cooling to room temperature, the reaction mixture was 

filtered and a grey solid was collected which was washed 

with water, dried in air, and re-crystallized from hot 

toluene to give a yellow solid. 

Yield:  0.99 g (75 %).  m.p.  226.1 °C.   19F {1H} NMR (188 

MHz)  δ  -160.4 (4F, m), -148.7 (2F, m), -134.6 (4F, m), -

133.8 (4F, m).   MS (EI) m/z (rel)  530 (M+ 100), 492 (8), 

461 (14), 423 (10), 392 (8), 361 (13), 337 (9), 306 (6), 

265 (21), 230 (12), 196 (11), 165 (11).  Anal. Calcd for 

C22F14:  C 49.84, F 50.16.  Found: C 50.02, F 46.66. 

 

Crystal Growth 

Large, pale yellow, orthorhombic single crystals of 

2HHH·FFF suitable for X-ray diffraction were grown by 

dissolving HHH (0.094 g, 0.338 mmol) and FFF (0.1728 g, 

0.326 mmol) in ca. 15 cm3 of hot toluene, and passing the 

solution through a 0.45 µm filter, with a clean syringe, 

into a  50 ml conical flask, and then allowing the solution 

to cool and slowly evaporate through a paraffin film over a 

period of ca. 1 month. 

 

X-ray diffraction 

X-ray diffraction measurements were performed on a Bruker-

AXS SMART 3-circle diffractometer with a 1K CCD area 

detector using graphite-monochromated Mo-Kα radiation (λ = 

0.71073 Å.) 

 

 



Crystallographic data 

Compound HHH crystallises in space group P-1 with Z = 2. 

The C≡C bond length is 1.203(2) Å, and the Csp2-Csp bond 

lengths are 1.428(2) Å and 1.432(2) Å. The dihedral angle 

between the mean planes of the outer and central phenyl 

rings is 3.1o. The molecules pack in an approximate T-shaped 

herringbone arrangement. The packing appears to be very 

similar to that of the other polymorph.[3] The packing co-

efficient is 0.68.     

Compound FFF crystallises in space group C2/m with Z= 2.  

The molecules lie on a crystallographic mirror plane and 

two-fold axis of rotation (which also gives rise to an 

inversion centre), so that only a quarter of the molecule 

is unique. The C ≡C bond length is 1.190(2) Å and the Csp2-Csp 

lengths are very similar (1.426(2) Å and 1.427(2) Å).  The 

dihedral angle between the mean planes of the outer and 

central phenyl rings is 1.1o.   

All of the molecules are parallel and they are arranged in 

layers. The distance between the centroids of the closest 

molecules in adjacent layers is 5.883 Å.  The layer 

separation is 2.832 Å.  The packing co-efficient is very 

large at 0.752. There is a close intermolecular F···F 

contact of 2.894(1) Å (cf. 2.90 Å –the sum of the van der 

Waals radii).[4] 
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