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F L U O R O I N D E  N E S  

6. ~ REACTION OF PERFLUORO-2-METHYLINDENE WITH ALUMINUM CHLORIDE 

V. M. K a r p o v ,  V. E .  P l a t o n o v ,  UDC542.91:547.665'161:546.623'131 
a n d  G. G.  Y a k o b s o n  

We have r ecen t ly  shown that polyfluoroindenyl cations a re  fo rmed  during the reac t ion  of polyf luoro-  
indenes with SbF 5 [2]. In the case  of pe r f luoro-2-methy l indene  (I), b reaking  off of an F a tom f r o m  the geminal  
s i te  of the molecule  a l so  takes place with the fo rmat ion  of the pe r f luoro-2-methy l indeny l  cation. Breaking off 
of an F a tom f r o m  the CF s group was  not obse rved  in this case .  On the basis  of these r e su l t s ,  the suggest ion 
has been e x p r e s s e d  of a r o m a t i c  c h a r a c t e r  of the l as t  ion, unlike the an t i a romat i c  unfluorinated indenyl cat ions 
[2]. For  conf i rmat ion  of the genera l i ty  of the obse rved  phenomenon, it was of in te res t  to study the re la t ive  
reac t ion  capabi l i ty  of the geminal  s i te  and the CF 3 group in compound (I) during its r eac t ion  with other  Lewis 
acids .  Behavior  of the indene (I) with A1C13 has been studied in this work.  

I t  has been shown that,  during the reac t ion  of compound (I) with insufficient A1C1 s in aeety l  chlor ide ,  
1 ,1 ,3 - t r i ch lo rope r f luo ro -2 -me thy l indene  (II) is f o rmed  along with 3 -ch lo rope r f luo ro -2 -me thy lene  (III). In this 
case ,  the unreac ted  compound (I) r ema ins .  Upon inc rease  of the amount  of AIC13, the indene (II) is obtained 
along with 2 - d i c h l o r o m e t h y l e n e - l , l , 3 , 3 - t e t r a c h l o r o t e t r a f l u o r o i n d a n  (IV). The indan (IV) is f o rmed  with good 
y ie ld  during the act ion of A1C13 on the indenes (i) and (II): 

F F F 
F I F F ] C1 F ] CI 
\ ( ) ~  AICh (insufficiency) \ ~ \ _ _ /  \,~x~.__._/ 
/ \ . ~ \  •eCOCl / Q J \ J \  + / ~ / ~ \ A  -t- (I), 
F I /'\ CFa F I /\ CF3 F I /\ CF~ 

FF F FCI Cl FF F 
(1) (II) (III) 

F 
I I AICls (excess) MeCOCl F ~) C| 

/ \fl~ 
CsV. 260 ~ F I /\ CC12 

F C1 C1 

{IV) 

Structures of the compounds (iI) and (IV) have been confirmed by the results of elemental analysis, mea- 
surement of molecular weights, spectral results, and the chemical conversions. Thus, the reaction of the 
indan (IV) with CsF leads to the compound (1). In the I~F NMR spectrum of the indan (IV) are two signals of 
equal intensity with 5 -23.3 (F ~,z) and -14.8 ppm (F ~'G) (assignment of signals by analogy with those for sym- 
metrical polyfluoroindans [3]). In the 13C NMR spectrum of the indan (IV) exist signals with 5 144.5 and 144.1 
(C= CC12) , ~143.3 d (C4,S,~,7; IJi3c_ F ~ 260 Hz), 123.4 (c3a,7a), and 77.4 ppm (C 1,3) (compare with chemical 
bonds of 13C atoms in organic compounds having similar structural fragments [4]). The signals of atoms C 3a,m 
and components of the doublets of atoms C4,s, G,7 are broadened as the result of spin-spin coupling with the F 
atoms not bonded with these atoms [5]. Signals of the rest of the carbon atoms are singlets. 

*See [1] for  Communica t ion  5. 
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The indene (III) is p r e p a r e d  by r e v e r s e  synthes is  f r o m  (I) according  to the scheme  

F F F 

IF ,'F-] F , C1 F <i) F \//\___!__i Cl l Am~ \,~\--------L-I Cl zn \// _ _ /  

F [ /\ C1 Dioxane / \ 
FF F F H 
(VI) (V) 

In this case ,  1 ,1 -H ,H-pe r f luo ro -2 -me thy l indene  (V) is obtained along with the compound (III). One of the pos -  
s ible  paths of fo rmat ion  of the indene (V) may be the r eac t ion  of compound (III) with ZnC12, p r e p a r e d  during 
the dehalogenation of 1 ,1 ,2 - t r i ch lo rope r f luo ro -2 -methy l indan  (VI) accord ing  to the scheme  

F FCI C1 

/ \ \ Zndh / "~ 
F I /\ CFs F J F 

F F CI F 

Or) 

A s i m i l a r  type of conver s ion  was sugges ted  in [6, 7]. 

I t  is poss ib le  that the exchange of F a toms for  C1 in the indene {i) under the act ion of AICla, which leads 
to the compound {iI), p roceeds  through the in te rmedia te  fo rmat ion  of 1 -ch io rope r f luo ro -2 -me thy l indene ,  which 
l a t e r  i s o m e r i z e s  to the indene (III) or  is conver ted  into 1 ,1 -d ich loroper f luoro-2-methy l indene .  Fur ther  r e a c -  
t ion of these  indenes with AICI 3 leads to (II). The p roces s  probably  p roceeds  in a manner  analogous to that for 
octaf luoroindene and A1CI 3 [6]. In this case  it  is evident that  polyfluoroindenyl cations (or c rypto- ions)  a re  
fo rmed  as in t e rmed ia t e s .  Actually pe r f luoro -2 -methy l indeny l  [2], 1 ,3 -d ich loroper f luoro-2-methy l indenyl  
(VII), and 1 -ch lo rope r f luo ro -2 -methy l indeny l  (VIII) ca t ions ,  r e spec t ive ly ,  a r e  fo rmed  during reac t ion  of {i)- 
(III) with SbFs: 

F F F 

- .  sbF~--so~ Yt-,~- ' ; ;- ' l"  H~O) ~20 SbFs--SO2 

(wx) (Ix) (v:n) 

I . ,0%. o!eum 

The 19F NMR s pec t r a l  dam,  as well  as the fo rmat ion  of 3 -ch io roper f luoro -2 -methy l indenone  (IX) upon 
the t r e a t m e n t  of solutions of the sa l t s  of cat ions (VII) and (VIII) with wa t e r  provides  evidence of the fo rmat ion  
of the cations (VII) and (VIII) during the reac t ion  of the indenes (II) and (III) with SbF 5. The compound (IX) was 
obtained by r e v e r s e  syn thes i s ,  the r eac t ion  of the indene (II) with oleum. In the lSF NMR s p e c t r u m  of the 
cat ion (VII) exis t  s ignals  with 5 - 101 .8 ,  - 6 3 . 8 ,  and - 3 7 . 3  ppm (3 : 2 : 2), and in the s p e c t r u m  of the cat ion 
(VIII) with 5 - 1 5 0 . 0 ,  - 1 0 1 . 9 ,  - 7 3 . 7 ,  - 6 9 . 0 ,  - 4 1 . 4 ,  a n d - 3 7 . 7  ppm (1:3 : 1 : 1 : 1 : 1). The s ame  regu la r i t i e s  
a r e  obse rved  in the s p e c t r a  of the ions (VII) and (VIII) as in the s p e c t r a  of other  polyf luorinated indenyl cations 
[2]. 

The fo rmat ion  of compound {IV), and not 1 ,1 ,3 - t r i ch lo ro -2 - t r i ch io romethy l t e t r a f luo ro indene  (X), in the 
r eac t i on  of the indenes (I) and (II) with AIC13 probably  is caused  by the g r e a t e r  t he rmodynamic  s tabi l i ty  of 
compound (IV), although the double bond in it l ikewise is not conjugated with the a roma t i c  r ing.  In compound 
(IV), in c o m p a r i s o n  with the indene (X), reduct ion of the s t r a i n  of the f ive-  me mbered  r ing as the r e su l t  of 
dec r ea se  in the number  of sp  2 hybrid  C a toms  evidently occurs .  In addition, in compound (IV) s t e r i c  i n t e r a c -  
tions of the a toms  C 1 - C I  and C 1 - F  probably  should be lower  than in the indene (X). 

The fo rma t ion  of compound {IV) in the r eac t ion  of indenes {i) and (II) with AIC13 may be r ep re sen t ed ,  
for  example ,  by a scheme  which includes the in te rmedia te  fo rmat ion  of the 1 ,1 ,3 - t r i ch loro te t ra f luoro indenyl -  
2 -d ich loromethy l  cat ion (XD (or a crypto- ion) :  

A1Cls . . . .  |C1- 
( I )  o r  (II) -----> [ (xDJ  -----> ( IV)  

This suggest ion does not contradic t  the r e su l t s  which we obtained on the fo rmat ion  of the cat ion (XI) during 
the r eac t ion  of (IV) with SbF 5 or  SbCI 5 in SO 2 at  low t empera tu re :  
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F 

(Iv) .~0§ F ~ "]/ ./v~,'~ccl~ F CJ2 
F C1 CI F ca cl 

(XI) (XII) 

PCIs' 225~ I 

Evidence of the fo rmat ion  of the cat ion (XI) under  these conditions is provided by 19F NMR spec t r a l  data 
and some chemica l  convers ions .  In the 19F NMR s p e c t r u m  of the cat ion (XI) a r e  four s ignals  of equal inten- 
s i t ies .  Thei r  fine s t ruc tu re  was worked  out in approx imat ion  to a s p e c t r u m  of f i r s t  o rder .  Shifts of the s ignals  
for  solutions in S b F s - S O  2 and SbC15-SO 2 do not differ  s ignif icantly ( < 0.8 ppm). In the s p e c t r u m  of the cat ion 
(XI) a re  obse rved  shif ts  of the s ignals  in a weak field and inc rea se  in some  s p i n - s p i n  coupling constants  of the 
F a toms  in c o m p a r i s o n  with those for  thei r  p r e c u r s o r s .  However ,  these changes a re  l ess  than the analogous 
changes obse rved  e a r l i e r  in the s p e c t r a  of polyf luorinated benzyl cat ions [8]. Ass ignment  of the s ignals  was 
done by analogy with those for  the polyfluorinated benzyl cat ions [8]. 

During r eac t i on  of a solut ion of a sa l t  of the cat ion (XI) with wa te r ,  2 -d ich lo romethy lene -3 ,3 -d ich lo ro -  
t e t r a f l u o r o i n d a n - l - o n e  (XII) is fo rmed  along with its p r e c u r s o r  (IV). St ructure  of the compound (XII) was con-  
f i rmed  by the r e su l t s  of e lementa l  ana lys is  and m e a s u r e m e n t  of the molecu la r  weight,  IR and ~gF NMR sp ec t r a ,  
and chemica l  t r ans fo rma t ions .  Thus,  the r eac t ion  of (XII) with PC15 leads to the fo rmat ion  of the indan (IV). 
The s imi l a r i t y  of the UV s p e c t r a  of compound (XII) and the polyfluoroindans and the noticeable di f ference f r o m  
the s p e c t r a  of the polyfluoroindenones (see Exper imenta l )  a lso  conf i rms  the s t ruc tu re  of the compound (XII) and 
r e j ec t s  the a l t e rna t ive  s t ruc tu re  of 2 - t r i ch lo romethy l -3 -cMoro te t r a f luo ro indenone .  

Thus,  we have shown that in compound (I), under the act ion of A1C13, the exchange of F a toms for  C1 
proceeds  more  eas i ly  in posi t ion 1 than in the CF 3 group. The possibi l i ty  is not excluded that this is a s soc ia ted  
with the g r e a t e r  the rmodynamic  s tabi l i ty  of the per f luoro-2-methy l indenyl  cat ion than of the pe r f l uo ro -2 -  
indenylmethyl  cation. This ,  in turn ,  probably is evidence in favor  of the a r o m a t i c  c h a r a c t e r  of the per f luoro-  
2-methyl indenyl  cat ion [2]. 

EXPERIMENTAL 

The 19F NMR spectra were taken on Varian A-56/60A apparatus (56.4 MHz) for solutions of neutral com- 
pounds in CClt ill mole %) or for solutions of salts of the ions (VII), (VIII), and (XI) in SO 2. The internal stan- 

dard was C6F 6. The 13C NMR spectrum of compound (IV) was taken on a Bruker Physik AG HX-90 pulse spec- 
trometer (FRG) (22.63 MHz) with subsequent Fourier transformation on a B-NC 12 electronic computer. The 

internal standard was CC14 (96.0 ppm from TMS), taken as the solvent. The IR spectra were taken on UR-20 

apparatus in CCI 4. The UV spectra were recorded on Specord UV-VIS apparatus in heptane. The mass spectra 

were taken on AEI MS-902 apparatus. 

3-Chloroperfluoro-2-methylindene (III). A mixture of 0.6 g of (I) and 1.2 g of PCl~ was heated in a sealed 

ampul at 225-230 ~ for 6 h. It was put into water, extracted with CH2CI2, washed with a solution of NaIICO3,and 

dried with MgSO 4. After partial evaporation of the solvent, 0.95 g of product was obtained which was dissolved 
in 4 n~.l of AcCl, and 0.26 g of AICI 3 was added to it at ~20 ~ Then the mixture was stirred 4 h at 45 ~ and treated 

in a manner analogous to the preceding. The amount of 1.05 g of a mixture was obtained which contained the 
indan (VI) along with a small amount of solvent. The 19F NMR spectrumof (VI) (external standard C6F6,5,ppm): 

-99.4 (3F), -54.1 and -51.4 (AB system, .T gem = 266 Hz), -25.4, -23.1, -19.5, -16.9 (3 :I :I : 1 : 1 : 1 : 1). 
-F-F 

Later, during boiling, to 1.27 g of activated Zn powder in 5 ml of dioxane was added a solution of the 
mixture obtained in 5 ml of dioxane and was boiled with stirring for 2.5 h. The mixture was steam distilled, 

extracted with CH2CI2, dried with MgSO4, and the solvent partly distilled. The amount of 1.4 g of a mixture 
was obtained which contained, according to the results of GLC (LKhM-7A, 70-270 ~ 4000 • 4 ram, SE-30 on 

Chromosorb W, 15 : i00, He, 60 ml/min),about ~10% of the compounds (III) and (V) and 74% di~ane along 
with unidentified impurities. The compounds (III) and (V) were separated by preparative GLC (135 ~ SKTFT-50 

on Celi te ,  N2). 

The indene (III), mp 54-55 ~ (from alcohol,  in a sea led  capi l lary)-  Found; C1oCIF9 (high-resolut ion mass  
spec t rome t ry ) .  The 19F NMR s p e c t r u m  (5, ppm): - 101 . 5  (CF 3), - 4 5 . 4  (CF2), - 2 3 . 5 ,  - 1 9 . 2 ,  - 1 5  (3 -2 - 1 �9 1 -2); 
the signal of the CF 3 group is a t r ip le t  with JCF~_F 1 = 3.4 Hz (compare  with s p e c t r u m  of compound {I) [1]). IR 

s p e c t r u m  (u, cm-1) �9 1625 (C = C), 1510 (fluorinated a roma t i c  r ing),  1430, 1420. UV s p e c t r u m  [Xmax, nm 
(log e)]- 301 (3.60), 309 (3.54, plateau),  c o m p a r e  [1]. 

1921 



Indene (V), found: C10H2F8 (high-resolution mass  spect rometry) .  PMR spect rum:  doublet (J = 7 Hz for 
multiplets),  5 3.7 ppm, compare  [7]. The 19F NM_R spec t rum (5, ppm): -102 .3  d (CF3, JCF3_F 3 = 15 Hz, com-  

pa re  [1]), - 4 5 . 3  (F3), - 1 9 . 3 ,  - 1 6 . 2 ,  - 9 . 6 ,  - 8 . 1  (3 : 1 : 1 : 1 : 1 : 1). IR spec t rum (v, cm-1): 2965 (C-H) ,  1680 
(C=C), 1535, 1520, 1506 (fiuorinated a romat ic  ring), 1430. 

React ion of Per f luoro-2-methyl indene  (I) with A1CI~. a) To a s t i r r ed  solution of 0.85 g of the indene {i) 
in 3 ml of AcC1 at ~20 ~ was added dropwise a solution of 0.69 g of A1C13 in 7 ml of AcC1 for 1 h. Then the mix- 
ture was s t i r r ed  4 h at 45-50 ~ and left overnight. The react ion mass was poured onto ice,  extracted with 
CH2C12, washed with a solution of NaHCO 3, and dried with MgSO 4. The solvent was distil led off, and the mix-  
ture was held a t - 8  ~ for a week, and then filtered. Obtained was 0.23 g of 2 -d i ch lo rome thy lene - l , l , 3 , 3 - t e t r a -  
chlorote t raf luoroindan (IV), mp 135.5-136.2 ~ (from alcohol, in a sealed capillary).  Found: C 29.29; C1 51.63; 
F 18.57%; mol. wt. 403 (isothermal distillation). Calculated for C10C16F4: C 29.38; CI 52.03; F 18.59%; mol. wt. 
409. The 19F and 13C NMR spec t ra  are  given in total. IR spec t rum (v, cm-1): 1606 (C=C), 1649, 1522 (fluori- 
nated aromat ic  ring),  1402. 

The liquid (0.8 g) was distil led in vacuum in a cur rent  of argon. Obtained was 0.6 g of 1 ,1 ,3- t r ich loro-  
perf iuoro-2-methyl indene (II), bp 83-85 ~ (~2 mm). Found: C10C13F7 (high-resolution mass spect rometry) .  The 
lSF NMR Spectrum of {iI), (6, ppm): -103 .1  s,  - 2 3 . 8 ,  - 1 7 . 1 ,  - 1 4 . 0 ,  - 1 3 . 1  (3 : 1 : 1 : 1 : 1). IR spec t rum (u, 
cm -1): 1609 (C = C), 1516 (fluorinated a romat ic  ring), 1413. UV spect rum:  )~max 306 nm (log e 3.57), compare  

[6]. 

b) In a manner analogous to the preceding, f rom 0.2 g of the indene (I) and 0.08 g of A1C13 was obtained 
0.2 g of a mixture containing, according to 19F NMR spect ra l  data, the compounds {i), {iI), and (HI) in the rat io 
~ 2 . 6 : 2 : 1 .  

c) In an analogous manner ,  f rom 0.06 g of the indene {i) and 0.16 g of A1C13 was obtained 0.07 g of a com-  
pound, the IR and 19F NMR spect ra  of which were identical to the spec t ra  of {IV), obtained in the experiment  a. 

d) In an analogous manner ,  f rom 0.065 g of the indene {iI) and 0.11 g of A1C13 was obtained 0.07 g of {IV), 
the IR and 19F NMR spect ra  of which coincided with the spec t ra  of the product obtained in the previous exper i -  

ment. 

React ion of the Indan {IV) with CsF. The amount of 0.13 g of the indan (IV) with 0.58 g of CsF was heated 
in a sealed ampul for 2 h at 235 ~ and 4 h at  260 ~ By distil lation, 0.06 g of a substance was isolated,  the IR and 
19F NMR spec t ra  of which coincided with the spec t ra  of the indene {i). 

3-Chloroperf luoro-2-methyl indenone (IX). A solution of 0.14 g of the indene {iI) in 0.3 ml of CCI 4 was 
s t i r r ed  with 0.5 ml of 20~ oleum 0.5 h at ~20 ~ then 15 man at 50 ~ and 1.5 h at ~20 ~ The react ion mass was 
poured into water ,  ext rac ted  with CH2CI 2, and dried with MgSO 4. F r o m  the extract  was isolated 0.1 g of the 
indenone (IX), which was purified by sublimation, mp 74-75.3 ~ (in a sealed capil lary).  Found: C10CIF70 (high- 
resolut ion mass  spec t rometry) .  The lSF NMR spec t rum (5, ppm): --101.5 s, - -27 .0 , -21 .1 , -18 .8 , - -17o0  (3 : 1 : 1 : 
1 : 1). IR spec t rum (v, cm-1): 1737, 1607 (C=O, C=C) ,  1503 (fluorinated a romat ic  ring),  1411. UV spec t rum 
[~max, nm (loge)]: 313 (3.23 sh), 327 (3.42), 3.40 (3.44), 355 (3.20 sh), compare  [2, 6]. 

Format ion  of 1 ,3-Dichloroperf iuoro-2-methyl indenyl  Cation (VII). To a solution of 0.24 g of SbF 5 in SO 2 
(~0.5 ml) in an ampul for NMR was added 0.1 g of the indene (II) at  - 5 0  ~ s t i r r ed  (an intense green  colorat ion 
of the solution appeared),  and the 19F NMR spec t rum recorded  at - 4 0  ~ (see general  part). Then the solution was 
poured into water ,  extracted with CH2C12, dried with MgSO 4, and the solvent was distil led off. Obtained was 
0.08 g of a mixture containing, according to 19F NMR spect ra l  data, the indenone fiX) and its p recu r so r  (II) in 

the ra t io  ~2 : 1. 

Solution of a Salt of the 1-Chloroperf luoro-2-methyl indenyl  Cation (VIII}: In an analogous manner,  f rom 
0.04 g of the indene {iII) and 0.11 g of SbF 5 in SO 2 (lSF NMR spec t rum at - 4 0  ~ is presented in the general  part) 
was obtained (VIII). Then hydrolysis  of the salt  was c a r r i e d  out in a manner  analogous to the previous one. 
Obtained was 0.026 g of a compound, the IR spec t rum of which coincided with the spec t rum of the indenone fiX). 

Format ion  of 1 ,1 ,3-Tr ichlorote t raf iuoroindenyl-2-dichloromethyl  Cation (XI). a) In a manner analogous 
to the preceding,  f rom 0.15 g of the compound (IV) and 0.32 g of SbF 5 in SO 2 at - 6 0  ~ was obtained a red  solution 
of a sal t  of the cation (XI). In the 19F NMR spec t rum of the ion (XI) at - 5 0  ~ were  four we l l - reso lved  signals of 
equal intensity (5, ppm): -53 .6  (F 6) - 4 3 . 8  (F4), - 2 9 . 9  (F7), - 2 1 . 4  (FS); .T 4'5 = 20.5, .l 4,6 = 28.5, JaF~-F = 

' -F-F -F-F 
13.5, j~6_F = 20, j~7_F = 9, j~7_F = 21.5 Hz. 
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b) In a manner  analogous to the preceding,  f r o m  0.11 g of the compound (V) and 0.37 g of SbC15 in SO 2 
a t  - 6 0  ~ was obtained a r ed  solut ion of a sa l t  of the cat ion (XI). In the 19F NI~LR s p e c t r u m  of (XI) at  - 5 0  ~ were  
four w e l l - r e s o l v e d  s ignals  of equal intensi ty (5, ppm): - 5 4 . 4  (F6), - 4 4 . 5  (F4), - 3 0 . 1  (FT), --21.8 (FS). The fine 
s t r u c t u r e  of the s ignals  coincided with that  in case  a. 

Hydro lys i s  of a Salt of the Cation (XI). The solution of the sa l t  of the ion (XI) obtained in expe r imen t  a 
was poured into w a t e r ,  ex t r ac t ed  with CH2C12, dr ied  with MgSO4, and the solvent  was dis t i l led off. Obtained 
was 0.13 g of a sol id  product  containing, on the basis  of 19F NMR s p e c t r a l  data ,  2 -d ich lo romethy lene -3 ,3 -d i -  
ch lo ro t e t r a f l uo ro - l - i ndanone  (XII) and its p r e c u r s o r  (IV) in ra t io  N1 : 1. By column chromatography  (sil ica 
gel ,  CC14), f r o m  0.4 g of  the mix ture ,  obtained in th ree  para l le l  expe r imen t s ,  was  i so la ted  0/19 g of the p r e -  
c u r s o r  (IV) and 0.18 g of the compound (XII), mp 107-107.5 ~ (from alcohol,  in a sea led  capi l lary) .  Found: 
C10C14F40 (high-resolut ion mass  s pec t rom e t ry ) .  

In the lSF NMR s p e c t r u m  of the indanone (XII) we re  four s ignals  of equal intensi ty  (5, ppm): - 2 5 . 1 , - 2 3 . 2 ,  
- 2 1 . 4 ,  - 13.9. IR s p e c t r u m  (v, cm-1): 1737 (C = O), 1585 (C = C), 1640, 1517, 1510 (fluorinated a r o m a t i c  r ing),  
1400, 1380. UV s p e c t r u m  [hmax, nm (log e)]: 280 (4.34), 292 (4.23), compa re  with the spec t r a  of polyf luor i -  
hated indanones [3] and indenone {IX). 

React ion  of the Indanone (XII) with PC15. The amount  of 0.04 g of the indanone (XII) with 0.12 g of PC15 
was heated  in a sea led  ampul  for  2 h at 140 ~ and 4.5 h at  225 ~ After  dis t i l la t ion of the solvent ,  0.04 g of p rod-  
uct was  obtained, the IR and 19F NMR s p e c t r a  of which coincided with the s p e c t r a  of (IV). 

CONCLUSIONS 

i. In perfluoro-2-methylindene during reaction with AICI3, the reaction capability of the geminal site is 
higher than for the CF 3 group. In the reaction of perfluoro-2-methylindene with insufficient AICI3, l-cbloro- 
and l,l,3-trichloroperfluoro-2-methylindenes are obtained, and with excess AICI 3, 2-dicbloromethylenc-l,l,- 
3,3-tetrachlorotetrafluor oindan. 

2. From l-chloro- and l,l,3-trichloroperfluoro-2-methylindenes during reaction with SbF 5 and from 2- 
dichloromethylene-l,l,3,3-tetrachlorotetrafluoroindan during reaction with SbF 5 or SbCIs, 1-chloro- and 1,3- 
dichioroperfluoro-2-methylindenyl and l,l,3-trichlorotetrafluoroindenyl-2-dichloromethyl cations, respec- 
tively, are formed. Upon quenching of solutions of salts of the first two ions with water, 3-chloroperfluoro- 
2-methylindenone is formed, and, from the last, 2-dichloromethylene-3,3-dichlorotetrafluoro-l-indanone. 
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