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SUMMARY: Several polycloro(trifluoromethyl)benzenes have 

been prepared by treatment of the corresponding polychloroben- 

zenes with CC13F and A1C13. The resulting trifluoromethyl deri- 

vatives, by reaction with the same inorganic halide in CS2, gi- 

ve their trichloromethyl analogues. 

While 2,3,4,5,6-pentachloro-1-(trifluoromethyllbenzene (II) can 

be prepared by FeCl3-catalyzed chlorination of benzotrifluoride (IV) 

with Cl2 at high temperatures,l'2 strained perchlorotoluene (III) cannot 

be obtained either by ring chlorination of benzotrichloride (VI3 or by 

photochlorination of 2,3,4,5,6-pentachlorotoluene4'5 with Cl2 since 

reaction stops before the replacement of the last hydrogen atom (ortho 

or alpha), or chlorinolysis to hexachlorobenzene takes place. However, 

chlorocarbon III can be prepared through a cumbersome aromatic chlori- 

nation of 2,3,4,5-tetrachloro-I-(trichloromethyl)benzene,6 ~7 or 1~7 by 

means of the reagent BMC.~ 

We report now that II can be easely prepared (77% yield) by sti- 

rring at r.t. in a pressure vessel a CC13F solution of pentachlorobenze- 

ne (I) with a great excess of AlC13, and chlorocarbon III (96% yield) by 

stirring a mixture of II with an excess of AlCl3 in CS2 at room tempera- 

ture. 

CC13F, AlC13 AlC13 (CS21 
C6HC15 - C6Cl5CF3 < C6C15CC13 

AlC13, CC13F 

(I) (III (III) 

Since CC13F with A1C13 undergoes disproportionation under the 
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preceding alkylation conditions giving CC14, CCl2F2 and CClF3 (IR spec- 

trum), and I does not react with CC14 in the presence of AlClj, even un- 

der stronger reaction conditions (reflux temperature), formation of II 

is regarded as due to the alkylation of I by CC13F, CCl2F2 and/or CClF3, 

followed by replacement of chlorine by fluorine in the resulting perha- 

lotoluene. Accordingly, it has also been found that III, treated with 

CCl3F and AlCl3 in a similar manner as I, reverts almost quantitatively 

to II. 

The high yield conversion of II into III can be explained by as- 

suminq that the equilibria of Scheme 1 are shifted toward the formation 

of III due to the presence of an excess of AlC13. The reversion of III 

to II, also in high yield, can be accounted for by assuming that in this 

case the equilibria are shifted toward the formation of II due to the 

disappearence of the AlC13 through its reaction with CC13F giving 

AlC12F. 

C6C15CX2F + AlC13 z C6Cl5CX2+ AlC13F- z C6C15CX2C1 + AlCl2F 

(X, F or Cl) 
Scheme 1 

Related equilibria have been proposed to explain the conversion 

of CC12=CClCClF2 into CCl2=CClCCl3 and CCl2=CClCF3 by the action of 

A1C13.g 

Similarly to I, the treatment of polychlorobenzenes VI, IX, XII 

and XV with CCljF and AlC13 gives 2,3,4,5-tetrachloro- (VII, 9281, 2,3, 

4,6-tetrachloro- (X, 95%), 2,3,5,6-tetrachloro- (XIII, 77%) and 2,4,6- 

-trichloro-l-(trifluoromethyl)benzenene (XVI, 9681, respectively. These 

(trifluoromethyl)benzenes treated with AlC13, in a similar way as in II, 

are converted into their trichloromethyl analogues VIII, XI, XIV and 

XVII (90496% yields). 

CC13F A1C13 

Cl, ____f Cl, - Cl, 

AlCl3 (CS21 

1,2,3,4-Cl4 (VI) 2,3,4,5-Cl4 (VII)lo'll 2,3,4,5-Cl4 (VIII)3'12r'3 

1,2,3,5-Cl4 (IX) 2,3,4,6-Cl4 (X) 2,3,4,6-Cl4 (XI) 

1,2,4,5-Cl4 (XII) 2,3,5,6-Cl4 (XIII)'O 2,3,5,6-Cl4 (XIVj6 

1,3,5-Cl3 (XV) 2,4,6-Cl3 (XVI)'4 2,4,6-Cl3 (XVII)15 



Polyhalotoluenes 

yields as by-products. 
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VII, XIII and XIV had only been obtained in low 

2,3,4,6-Tetrachloro-l-(trifluoromethyl)benzene 

(X) and 2,3,4,6-tetrachloro-1-(trichloromethyl)benzene (XI) have been 

characterized by el@mental analyses and IR, UV and 'H NMR spectra.16 In 

addition, X has also been characterized by lgF NMR spectroscopy.16 Fur- 

thermore, XI by treatment with 20% oleum and then with water gives 2,3, 

4,+tatrrchlorobenzoic acid (XVIII; 82%),17 this confirming the structu- 

re of X. 

Some general advantages of the methods here described for the 

synthesis of polychlorinated (trifluoromethyl)- and (trichloromethyl)- 

benzenes over other conventional syntheses are: 1) Possibility of syn- 

thesizing polychloro(trifluoromethyl)- and polychloro(trichloromethyl)- 

benzenes containing, or not aromatic hydrogens; 2) The use of commer- 

cial starting materials; 3) The use of milder reaction conditions; 

4) An easier purification of the reaction mixture; 5) Much higher 

yields; and 6) In contrast with the exhaustive chlorination methods, 

the uze of non-corrosive reagents, and the absence of chlorinolysis and 

subchlorinated products. 
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X: n;O 1.5380: IR (neat) 3 3080 (w), 1568 (m), 1533 (m), 1350 (S), 
1270 (S), 1145 (S), lo60 (S)r 815 (S)r 668 (s) cm-'; Uv (C6Hl2) 

x max (&) 209 (42500), 288 (11401, 297 (1330) run; 'H NMR (80 MHz, 

CDC13) $ 7.60 (s); 19F NMR (TFA 1% in CDC13 external standard) 6 

19.88. Anal.: Calcd. for C7HCI4F3: C, 29.6; H, 0.3; Cl, 50.0. 
Found: C, 29.6; H, 0.2: Cl, 50.1%. 

XI: ni" 1.6338: IR (neat) 3 3120 (w), 3070 (w), 1555 (S), 1520 (s), 
1400 (s), 1320 (s), 1105 (s), 930 (~1, 800 (~1, 768 (S), 698 (s)r 
625 (S) cm-l; uv (COHEN) Amax (&) 212 (32500), 300 (1090 sh), 306 

(1260); 'H NMR (80 MHz, CDC~~) 6 7.60 (s). Anal.: Calcd. for 
C7HC17: C, 25.3; H, 0.3: Cl, 74.7. Found: C, 25.5; H, 

74.3%. 

XVIII: m.p. 143-4': IR (KB~) 3 3400-2300 (broad abs. 1, 
1680 ,(s), 1570 (s), 1430 (m), 1330 (S), 1260 (S), 1165 
(s), 820 (s), 615 (s) cm-l. Anal.: Calcd. for C7H2CI402: 

H, 0.8; Cl, 54.6. Found: C, 32.3; H, 0.8: Cl, 54.5%. 

0.1; Cl, 

1720 (s), 

(s), 870 

C, 32.3; 
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