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Summary: Chlorofluoroacetylene and bromofluoroacetylene have been prepared by dehalogenation 
of dichlorodiiuoroethylene and dibromodiiuoroethylene, respectively. The products of the direct 
dehalogenation with alkali metals as well as of the pymlysis of tnmethylstannyl compounds as 
‘stabilized carbenoids” have been isolated in Ar matrices. 

Chlorofluoroacetylene la1 and bromoftuoroacetylene ld are reactive acetylenes which can be 

trapped at liquid nitrogen temperature but readily decompose at higher temperatures and explode in 

the presence of traces of oxygen. The acetylenes 1 are prepared by dehydrohalogenation of dichloro- 

fluoroethylene and dibromofluoroethylene, respectively, with KOH in the gas phase at 125 - 15VCs. 

Microwave spectra have been reported for la1 and b2, in addition IR and lgF-NMR data for la3. Du- 

ring our studies of carbenoid decomposition we found an alternative procedure to prepare la and b 

starting from 1 ,I dichloro_2,2diiuoroethylene 2a or 1 ,l dibromo_2,2diiuoroethylene 2b (Scheme 1). 
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When the ethylenes 2 are treated with n-butylliiium and trimethylstannyl chloride at -95X, Q-chlOr0-e 

trimethylstannyldiiuoroethylene 3a and a-bromoa-trimethylstannyldiiuoroethylene 3b are obtained in 

49 - 45% yield after distillation4 The stannyl compounds 3 have been characterized by IR, NMR and 

MS spectroscopy4 and can be stored at -40°C for several months but decompose slowly at room 

temperature. To investigate the route of the thermal decomposition of 3 (e-elimination to give diiuoro- 

vinylidene and diiuoroacetylene vs. &elimination to give acetylenes 1) flash vacuum pyrolysis (RIP) in 

combination with matrix isolation was ~sed.~ The pyrolysis products have been characterized by IR 

spectroscopy. In addiion, pyrolyses on a preparative scale and subsequent collection of the products 

at77Khavebeencarriedout. 
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FVP of 30 at 800% and trapping the products in Ar at 10 K gave chioroffuoroaW$ene la (2325.7 (m), 

1201.9 (w) cm-‘), trimethyltinfluoride (775.7 (m) 575.1 (s), 548.6 (m) cm-‘) and small amounts of 

methane (1304 cm-‘) and tetramethyltin (1132, 1035, 728, 532 cm-‘). The IR abso@ions of la at 

2325.7 and 1201.9 cm“ are assigned to the C-C stretching vibration and the asym. C-X (mainly C-F) 

stretching vibration and are close to the reported3 gas phase absorptions at 2315, 1205 and 1194 

cm-‘. The other products have been identified by comparison with authentic matrix isolated material. 

Small amounts of la have also been obtained by passing 3a over soiid methyifiiium6 at lo9 Torr and 

room temperature. Although the reaction of 3a was complete under these conditions and large 

amounts of tetramethyltin were formed, the yield of la was small, presumably due to secondary 

reactions of 3a and methyiliiium. 

FVP of 3b at 800% gave bromofluoroacetyiene lb (2370.5 (m), 2294.5 (m), 1172.0 (s) cmwl) and tri- 

methyltinfiuoride. The spiiing of the C-C stretching mode of 1 b into two components at 2370.5 and 

2294.5 cm-’ can be explained by Fermi resonance. The wrrected C=C stretching mode at approxi- 

mately 2330 cm-l is dose to the first overtone of the asymmetric C-X stretching mode at 2 x 1172.0 

cm-‘. Other products of the pyrolysis are trimethyitinbromide (767.5 (s), 530.8 (m) cm-‘) fluoro- 

acetylene (2236.0 cm-‘), l-bromo-2,2diiuoroethyiene (3120.2, 1741.8, 1733.6, 1313.7, 1170.5, 

957.0) and methane (1303.6 cm-‘). The minor products are presumably formed by radical reactions. 
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Ptg. 1. IR spectrum of the products of the reaction of ethylene 2b and Li vspour, matrix isolated in Ar at 10 K. 
A: bands assigned to I b, 3: starting material 2b. The weak absorption at 2344 cm-’ is caused by CO2 from 
the surface contamination of Li metaii. 

Acetylenes 1 can also be prepared by the reaction of diiuoroethyienes 2 with aikali metals in the gas 

phase at temperatures between 300 and 550%. Li, Na and K were evaporated in a quartz tubs at 550, 

480 and 370%, respectively, and in the gas phase mixed with ethylenes 2. A second oven allowed to 
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Table 1. Cakulated and experimental frequencies 
for the ChC stretching mode of several habgenated 
acetylenes (frequencies in cm-‘) 

Acetylene MND@ STC-3Gb Exper. 

H-C&-H 1957 1971c 
H-C&C-F 2270 2227 2255* 
H-C&Cl 2154 2110* 
H-C&GBr 2072 2051 2055* 
F-C=C-Cl 2345 2355 23150 
F-CnC-Br 2331 2330‘ 
Cl-CbC-Br 2235 2271 2223s 
Br-CXiBr 2155 2155Q 

%aling factor 0.905. bscallng factor 0.802, ??ef. 9, %f. 
10,%.3,hvNofk,QRef.11 To verii the assignment of observed IR data to 

1 b we calculated C-C stretching vibrations for 

several halogenated acetylenes using the 
semiempirical MNDO method’ and ab initio calculations with the STCX3G minimal basis sets (Tab. 1). 

The cakxlated stretching frequencies were scaled with factors to give the best fit between calculation 

and experiment (0.905 for MNDG and 0.802 for STD-3G). For 1 b the experimental frequency at 2330 

cm“ (approximate fundamental vibration if the Fermi resonance is taken into account) is in good 

agreement with the MNDD (233127 cm-‘) and ab initio (2339+25 cm-‘) calculations. 

The pyrolysis of the stannyl compounds 3 as well as the dehalogenation of ethylenes 2 gives acety- 

lenes 1 as products of S-efiiination. Minor products are formed by radii reactions, compounds 

formed by a-elimination have not been detected. 

heat the gas mixture up to 650°C. Under these 

wndii2agaveonlylowyieldsoflaevenat 
the highest temperatures using Li as the most 

reactlvemetal. 

As expected, 1 ,l-dibromo_2,2diRuoroethylene 

2b shows a much higher reactMy towards 

alkali metals. Treatment of 2b with Li vapour at 

350 - 400% gave acetylene lb as the major 

product, and only trace amounts of fluoroacety- 

lene and 1 -bromo-2,2diiuoroethylene were 

formed (Fig. 1). Thus the reaction of 2b with Li is 

a highly efficient source of 1 b. 
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