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Compound 2 (0.14 g) was added to a solution of SbF 5 
(0.34 g) in SO2CIF at -50  *C (molar ratio 2 : SbF 5 = I : 4) 
with stirring. The 19F NMR spectrum of the mixture (-40 ~ 
0 ~ contained only broadened signals of antimony fluorides. 
The mixture was kept at --0 ~ for I h and poured in water. 
The product was isolated by distillation (90 ~ 40 Tort), the 
yield of 4 was 0. I g. 

Similarly, product 4 (0.54 g) was obtained from compound 
2 (0.56 g) and SbF 5 (0.67 g) (1 : 2) in SO:~CiF. Found: 
molecular mass 359.9841. C / I FI2. Calculated: molecular mass 
359.9808. IR (CCI4), v /cm-/ :  1726 (C=C); 1515, 1500 (fluori- 
nated aromatic ring); 1442. UV (heptanr ~ n m  Clog e): 
254 (3.73), 260 sh (3.63), 290 (3.38), 296 sh (3.34). 19F (CCI 4, 
internal standard C6F6), & 95.9 (2 CF(I):3); 29.5 (F(7)); 20.8 
(F(3)); 17.2 (F(2)); 16.2 (F(4)); 14.8 (F(5)); 10.7 (F(6)). 

A solution of compound I (0.074 g) and SbF 5 (0.3I g) 
(1 : 6) in SO2CIF was prepared at -70  *C. The 19F NMR 
(---60 ~ coincided with the spectrum of a solution of the salt 
of cation 5 generated from 3. IgF NMR of product 5 (-40 *C, 
C6F6), 6:168.5 (F(3)); 110.5 (F(4)); 97.3 (CF(i)3); 79.5 
(F(6)); 66.2 (F(7)); 40.2 (F(2)); 20.7 (F(5)). Hydrolysis of a 
solution of 3 in SbF 5 results in the formation of peffluoro- 3-methylindenone. 6 

This work was financially supported by the Russian 
Foundation for Basic Research (Project No. 95-03- 
08374a). 

Re,fences 

1. V. M. Karpov, V. E. Platonov. and G. G. Yakobson, lz'v. 
Akad. Nauk SSSB, Ser. Khim., 1976, 2295 [Bull. Acad. Sci. 
USSR, Div. Chem. Sci., 1976, 25 (Engl. Transl.)]. 

2. I. P. Chuikov, V. M. Karpov, V. E. Piatonov, and G. G. 
Yakobson, lzv. Akad. Nauk SSSR, Set. Khim., 1988, I839 
[Bull. dead. Sci. USSR, Div. Chem. Sci., 1988, 37, 1645 
(Engl. TransL)l. 

3. S. D. Chepik, V. A. Petrov, M. V. Galakhov, G. G. 
Belen'kii, E. I. Mysov, and L. S. German, lzv. Akad. Nauk 
SSSR, Set. Khim., 1990, 1844 [Bull. Acad. Sci. USSR, Div. 
Chem. Sci., 1990, 39, 1674 (Engl. Transl.)l. 

4. G. A. Olah, G. Liang, and S. R.. Jindal, J. Org. Chem., 1975, 
40, 3259. 

5. A. C. Razus, E. Bartha, Zs. Array, S. A. Osadchii, V. Ii 
Mamatyuk, and V. G. Shubin, Rev. Roum. Chem., 1991, 
36, 1307. 

6.1. P. Chuikov, V. M. Karpov, and V. E. Platonov, [zv. dkad. 
Nauk, Ser. Khim., 1992, 1412 [Bull. Russ. Acad. Sei., Div. 
Chem. Sei., 1992, 41, 1104 (Engl. Transl.)l. 

Received January 8, 1998; 
in revised form April 28, 1998 

Reaction of polyfluorinated alcohols with 1,3,5-trinitrobenzene 
and its analogs 

S. A. Shevelev,* M. D. Dutov, M. A. Korolev, O. Ya. Sapozhnikov, and A. L. Rusanov 

N. D. Zelinsky Institute o f  Organic Chemistry, Russian Academy of  Sciences, 
47 Leninsky prosp., I17913 Moscow, Russian Federation. 
Fax: +7(095) 135 5328. E-mail: shevelev@cacr.ioc.ac.ru 

The addit ion of  a nucleophile to the aromatic ring 
(at ortho- and para-positions to the nitro groups) to 
form stable anionic a - complex  is a standard result of  
reactions o f  nucleophi les  with 1,3,5-tr ini trobenzene 
(TNB) and its analogs with meta-arranged nitro groups; 
the main regularities o f  these processes are well stud- 
ied. 1 The possibilities and condi t ions  of  substitution of  
the nitro groups in T N B  under  the action of  nucleo-  
philes are considerably less known, z Systematic studies 
in this field with T N B  ~,4 and its analogs s,~ as substrates 
(see also Ref. 7) have been started only recently using 
phenols and thiophenols  as the ~ucleophiles. 

We have found the condit ions in which one or  two 
nitro groups in T N B  are substituted under the action of  
polyf luorinated a lcohols  X(CF2)nCH2OH (! )  (X = 
F, n = I ( l a ) ;  X = H, n = 2 ( lb) ,  4 ( lc ) ,  6 (Id) ,  and 8 

( l e ) )  to form previously unknown l -polyf luoroalkoxy-  
3,5-dinitrobenzenes (2) and 1,3-bis(polyfluoroalkoxy)- 

(~;~H2(CF2) n X 

O:,N*~NO2 
2 

O2N NO 2 

TNB 
OCH2(CF2) n X 

O 2 N ~  
OCH2(CF2) n X 
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Table 1. Yields and melting points of products 
Z, 3, and 5 

Compound Yield (%) M.p./~ 
{X, n) 

2a (F, 1) 81 49--50 
Zb (H, 2) 76 75--76 
2c (H, 4) 66 36--37 
2d (H, 6) 75 30--32 
2e (H, 8) 69 51--53 
3a (H, 2) 60 78--79 
3b (H, 6) 53 39---41 
5a (CF 3) 46 37--39 
5b (PhSO2) 69 133--135 

5-nitrobenzenes (3), respectively. The reaction occurs 
smoothly in N-methylpyrrolidone (N-MP) in the pres- 
ence of solid K2CO 3 at 80 ~ for the substitution of one 
nitro group (equimolar ratio of reagents) and at 140 ~ 
for the substitution of two nitro groups (for lb and ld 
with the formation of 3a and 3b, using double molar 
amounts of 1 and K2CO3) during several hours (until 
complete conversion of TNB) (Table 1). 

The reaction conditions are specific for 1 (pKa(H2o) 
12--13 (see Ref. 8); under these conditions, unsubstituted 
aliphatic and acyclic alcohols (PKatH20) ~ 16 (see Ref. 9) 
either do not give products at all, or their yields are very 
small. Using the reaction of la with l-X-3,5-dini-  
trobenzenes (X = CF~ (4a), PhSO 2 (4b)) as an example, 
we have shown that in these compounds the nitro group 
can be substituted by the polyfluoroalkoxyl fragment to 
form 5a and 5b, respectively; no products of the substi- 
tution of the groups X are formed (Table I). 

X X 

CF3CH2OH(la) - j ' ~  
~,~ .,~ N-MP. %CO~. 80 .C~ .I... 

O2 Nr v -NO 2 O2N.," ~ ",OCH2CF 3 

4 5 

X = CF~ (4a, 5a), PhSO 2 (4b, 5b) 

Preliminary qualitative estimate of the reaction rates 
(at 80 ~ in N-MP) of la  with I-X-3,5-dinitroben- 
zenes and TNB in the presence of K~CO 3 (by determin- 
ing the time of conversion of the starting compounds 
and accumulation of the products of substitution of the 
nitro group under identical conditions, tH N M R  data) 
indicate the following series of activation of substitution 
under the action of X: NO 2 > PhSO 2 > CF  3. This 
corresponds to a decrease in the electron-withdrawing 
character of substituents, which is reflected in this case 
by the aromatic meta-constants of  substituents (%.) for 
the NO 2, PhSO 2, and CF 3 groups. 1~ 
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