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SYNTHESIS OF ARYLTRIFLUOROMETHYLACETYLENES
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Abstract. Aryltrifluoromethylacetylenes were synthesized by an intramolecular
Witti1g reaction of trifluoroacetylarylidenephosphoranes, which were synthe-
sized from arylmethyl halides.

In the course of our studies on organic fluorine compounds, hexafluoro-
butyne-2 was found to be a good dipolarophile and dienophile, and a very
useful species for the synthesis of various trifluoromethylated compoundsl.
For the extention of these studies, we needed mono(trifluoromethyl)acetylene
compounds, but simple methods for the synthesis of these compounds had not
been reported To solve this problem, we examined pyrolysis of a-trifluoro-
acetylbenzyl1denephosphorane2, and succeeded 1n the convenient synthesis of
the titled compounds from substituted benzyl halides (Scheme 1).
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Substituted benzyl halides (1) reacted with triphenylphosphine under
usual condltlons3 to give phosphonium compounds (2), which were trifluoroace-
tylated with trifluoroacetic anhydride in the presence of a suitable base to
a-trifluoroacetylbenzylidenephosphoranes (3). The reaction conditions and
properties of 3 are shown in Table 1.

Table 1. Reaction Conditions and Properties of Compounds (3)

Subst. Base Solv. Temp. Time Yield mp(°C) 1H-NMR((S) 19F—NMR((S)4 Mass

22 BuLi THF R.T. 1h 69% 223-5 7.0(5H) 4.0 448
7.3-7.7(15H) 379

2b BuLi THF R.T. 1.5h 39% 206-7 2.2(3H),6.9(4H), 4.0 462
7.3-7.8(15H)

2c BuLi THF R.T. 1 h 17% 241-3 3.7(3H),6.4-7.1 4.2 478
(4H),7.4-7.7(15H)

2d LDA THF R.T. 2 h 17% 200 7.0 (4H) 4.0 482
7.3-7.8(15H)

2e NaOH C6H6 R.T. 2 h 71% 219 7.3-7.8(m) 4.3 493
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The phosphorane compounds (3) were thermolyzed under vacuum to give
phenyltrifluoromethylacetylene derivatives (4) 1n moderate to good yields.
The reaction conditions and properties of 4 are shown in Table 2.

Table 2. Reaction Conditions and Properties of the Acetylene Compounds (4)

Subst. Pressure Temp.(°C) Yield bp(mp)(°C) 1r(cm'1) Ly nMr 19F-NMR* Mass
3a 10 mmHg 280 85% 165 2240 7.3-7.7 -14.3 170
3b 10 mmHg 280 545 70° 2240 2.4 -14.0 184
7.1-7.7

3¢ 10 mmHg 410 545 172° 2240 3.8 -14.7 200
7.4

3d 10 mmHg 280 40%  63-70° 2240 7.3-7.5 -14.0 204
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This process 1s a simple method of the synthesis of aryltrifluoromethyl-
acetylenes of wide applicabilaty.

Phenyltrifluoromethylacetylene was found to be much less reactive than
hexafluorobutyne-2 in the Diels-Alder reaction. It did not react with furan
at room temperature, and at elevated temperature 1t gave a complex mixture of
products. The formation of the oxanorbornadiene, which seemed to be formed
by successive Diels-Alder and retro-Diels-Alder reactions (Scheme 2), was
estimated by g.l.c.-mass spectrometry More detailed studies on the reac-
tivities of these acetylene compounds are 1in progress.
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