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The reac t ion  of octaf luoroindene (i) with te t ra f luoroe thylene  and hexaf luoropropylene  oxide as sources  of 
d i f luorocarbene  is known to afford pe r f luo ro -2 -me thy l indene  (It) [2]. One mode  of fo rmat ion  of the l a t t e r  could 
be i somer iza t ion  of the in te rmedia te  p e r f l u o r o - l , l a , 6 , 6 a - t e t r a h y d r o c y c l o p r o p [ a ] i n d e n e  (iII), the product  of the 
cycloaddit ion of :CF 2 to (I) [2]. Reaction of indene with d iha locarbene  (including :CF2) s o u r c e s , h o w e v e r ,  gives 
2-halonaphthalenes  via in te rmedia te  cyc lopropane  de r iva t ives  [3]. This d i f ference  in the behavior  of  indene and 
its perf luoro  analog (i) led us to study the reac t ion  of (I) with o ther  :CF 2 sources  and with :CC12 sources  [4]. 
The p re sen t  invest igat ion concerned the reac t ion  of (i) with CF3COONa (IV), CF2C1COONa (V), and CC13COONa 
WI) in the absence  of LiC1, and of  CC13COOCH 3 (VII) in the p r e s e n c e  of LiC1. 

Reaction of (I) with sa l t  (V) in d ig lyme at 140 ~ affords  the cyc lopropane  (III). Salt (IV) does not r eac t  under 
these conditions. At 195 ~ indene (I) and sa l t  (IV) fo rm ([II), together  with smal l  amounts of pe r f luo ro - l ,4 - -d i -  
hydronaphthalene (VIII). Reaction of the indene (i) with sa l t  (IV) in diglyme at  225 ~ gives the methyl indene (II) 
together  with (VIII). The s t r u c t u r e s  of (II), ([II), and (VIII) we re  conf i rmed by compar i son  of the i r  IR and 19F 
NMR spec t r a  with those of authentic s am p l e s .  
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ThUS, the behavior of (i) in its reactions with salts (IV) and (V) in diglyme and with hexafluoropropylene 

oxide in the absence of a solvent [2] is similar. However, the effect of the solvent (diglyme) on the reaction of 

the indene (i) with sa l t  (VI) is substant ia l .  

Thus,  reac t ion  of (i) with (VI) in diglyme o v e r  the t e m p e r a t u r e  range  80-140 ~ gives 1 -d ich lo romethy lene -  
octaf luoroindan (IX) in addition to smal l  amounts  of 2-d ichloromethyleneoctaf luoro indan (X). The yields of  (IN) 
and (N), calculated on (I) r eac t ing ,  i nc rea se  as the extent of reac t ion  of the indene d e c r e a s e s ,  reaching  60-65 
and 6-7%, r e spec t i v e l y ,  at 15% reac t ion .  The reac t ion  of (I) with the methyl  e s t e r  p roceeds  s i m i l a r l y  in diglyme 
in the p r e sence  of LiC1 and HMPA (cf. [5]). 

* For  communica t ion  6, see  [1]. 
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1 ,1 -Dich lo roper f luoro - l a ,6a -d ihydrocyc loprop[a ] indene  (XI) was not found under these conditions. An a t -  
tempt to obtain (XD f rom the indene (I) and sa l t  (V[) without the addition of a solvent  was a lso  unsuccessful ,  
s ince in the absence  of a solvent  the sa l t  (VD failed to d i sso lve  at  100-200 ~ and no reac t ion  occur red .  

When the indene (I) was reacted  with sa l t  (VI) in the p r e sence  of catalyt ic  amounts  of d ig lyme,  we were  
able to obtain (XI), the product  of the cycloaddit ion of :CC12 to indene (i). In addition to (XI), 1 ,2 -d i ch lo rope r -  
f luoro- l ,4 -d thydronaph tha lene  (XII) and the methyleneindans  (IX)and (X) were  obtained, together  with unidentified 
compounds.  The product  ra t ios  we re  t empera tu re -dependen t .  At 120 ~ the cyc lopropane  (XD predominated ,  
whereas  at 140 ~ the main  product  was the dthydronaphthalene (XII). The la t te r  is p robably  formed f rom ~[)  
under the reac t ion  conditions.  

It was found that a t  140 ~ in diglyme or  in the absence  of a solvent ,  (XI) was conver ted into a mix tu re  of 
compounds ,  the pr incipal  product  (~50~) being (XII). The mix tu re  a lso  appears  to contain other  i some r i c  d i -  
ch loroperf luorodihydronaphtha lenes  (XIID with chlorine a toms  in the cyclohexadiene r ing,  s ince t r ea tmen t  of 
the mix tu re  with A1C13 in AcC1 afforded the known 1 ,1 ,2 ,3 ,4 ,4-hexachloro te t ra f luoro-1 ,4-d thydronaphtha lene  
{XIV) [6] in 80% yield.  Themethy lene indans  (IX) and (X) were  not found among the the rma l  degradat ion products  
f r o m  (XI). 
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Thus, the cou r s e  of the i somer iza t ion  of the cyclopropane  (XI) into the dihydronaphthalene (XII) is m a r -  
kedly different  from the behavior  of its per f luor ina ted  analog (HI), which is conver ted  to methyl indene (ID [2]. 
Never the less ,  the behav ior  of {XI) on the rmolys i s  is in ag reemen t  with the t he rma l  convers ion of the products  
of the cycloaddit ion of cyc locarbenes  to indene to give 2-halonaphthalenes  [3]. 

The s t ruc tu r e s  of (IX)-(XII) were  es tabl ished f rom their  e lementa l  ana lyses ,  spec t r a l  f ea tu res ,  and c h e m -  
ical r eac t ions .  Thus,  the s t ruc tu re  of the dthydronaphthalene (XII) was assigned on the basis  of its convers ion  
to (X[V) on t r ea tmen t  with A1CI3, and also by compar i son  of its 19F NMR spec t rum with those of p e r f l u o r o - l , 2 -  
and per f luoro-1 ,4-d ihydronaphtha lenes  [7], 1 -ch lo rope r f luo ro - l ,4 -d thydronaph tha lene  [8], 1-chloro  (XV) and 
1 ,5 -d i ch lo rope r f luo ro - l , 4 - cyc lohexad ienes  (XVI) [7]. The l~F NMR spec t rum of (XII) displayed signals  at 5 
-65ol  (2F4), -61 .7  (1F1), - 3 4 . 4  [1 F 3, t (JFa_F4 = 23.5 Hz) of doublets (JFI_F 3 = 7.5 Hz), of mul t ip le t s ] ,  -29 .7  
(1F) , -25 .0  (1F) , -15 .7  (1F), and - 1 4 . 7 p p m  (1F). S ~ i l a r  constants  have p rev ious ly  been observedic~ the 19F NI~R 
spec t r a  of (XV) and (XVD [7]. 

The oxidation of the methyleneindan (IX) with KMnO 4 in acetone to the known oc ta f luo ro - l - indanone  [9], 
and the convers ion  of methyleneindan ( ~  on t r ea tmen t  with a luminum chloride into the known 2 -d ich lo romethy l -  
ene -1 ,1 ,3 ,3 - t e t r ach lo ro te t ra f luoro indan  [1] conf i rm s t r u c t u r e s  (IX) and ~ ) ,  and e l iminate  the al te :mative s t r u c -  
tu res ,  3 ,4 -d i ch lo rope r f luo ro -1 ,2 -  and 2 ,3 -d i ch lo rope r f luo ro -1 ,4 -d~ydronaph tha l ene ,  r e spec t ive ly .  
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The course  of the reaction of indene (i) with salt (VD in dig!yme,  to give the methyleneindans (IX) and (X), 
may  be formal ly  regarded as proceeding via the intermediate  cyclopropane (NI). However, this reaction route 
is excluded, at least  at  a temperature  of 80 ~ since we have shown that at this tempera ture  and under the r e a c -  
tion conditions, (XI) remains  vir tually unchanged. Also, the cyclopropane (XD has not been found in the products 
of the reaction of (I) with (VI). 

In view of these observat ions ,  a probable pathway for  the formation of methyleneindan (IX) is react ion of 
the indene (I) with the CC13- anion to give the ion (XVII). The lat ter  apparent ly i somer izes  to the more  stable 
anion (XVgl), which is stabilized by elimination of the CI-  anion. The formation of the methyleneindan (N) may 
be represented s imi lar ly  
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The proposed course  of the reaction is not contradicted by information on orientat ions in the react ions of 
indene (I) with MeLt and other nucleophilic reagents  [10, 11], and the possibil i ty of the generat ion of the CC13- 
anion, which is capable of functioning as a nucleophile,  on thermal decomposit ion of (VI) [4]. 

Reaction of (i) with MeLt in ether gives 3-  and 2-methylheptafluoroindenes (NIX) and (XX) in a ratio of 
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The s t ruc tures  of the methyleneindans (NIX) and (XX) were established by their elemental  analyses and 
spectra l  features.  It is noteworthy that the 19F NMtt spec t rum of (NIX) displays doublet splitting of the F atoms 
in the CF 2 group with the F a t o m  in the 2-posit ion,  with JFI_F  2 = 12-13 Hz, whereas the spec t rum of (NX) d i s -  
plays no such constant (cf. [2, 11]). It has previously been reported that in the react ion of indene (I) with MeLt, 
one of the vinyl F atoms is replaced,  but no orientation was given [12]. 

E X P E R I M E N T A  L 

All react ions were car r ied  out in an argon a tmosphere .  19F and iH NMR spect ra  were recorded  on a Var-  
tan A-56/60A ins t rument  at  frequencies of 56.4 and 60 MHz, respect ively ,  for solutions of the compounds in CC14 
(11 mole %). Internal standard CsF 6 and HMS (0.04 ppm from TMS). IR spect ra  were recorded on a UR-20 in- 
s t rument  in CC14. UV spect ra  were obtained on a Specord UV-VIS ins t rument  in heptane. Mass spectra  were 
obtained on an AE[ MS 902 instrument.  GLC analyses  were ca r r i ed  out on an LKhM-7A chromatograph [50-270 ~ 
4000 x 4 mm; a) SKTFV-803, b) SE-30, c) SKTFT-50 on Chromosorb  W, 15 :100 ,  He, 60 ml /min] .  

Perf luoro-2-methyl indene (if), Per f luoro-1  ,la ,6 ,6a- te t rahydr0cycloprop [a] ind erie (iII), and Per f luoro-1 ,4 -  
dthydronaphthalene (VIII). a) A mixture  of 0.65 g of g), 0.68 g of (IV), and 2 ml of diglyme was heated in a sea l -  
ed ampul at 225 ~ then s team distilled to give 0.46 g of mixture  (dried over  MgSO4) which contained according to 
GLC (a) and its igF NMR spec t rum 69% of (1), 10~ of (II), and 6% of (V[[I). 

b) Similarly,  f rom a mixture of 1.0 g of (i), 1.05 g of (IV), and 1 mI of diglyme (195 ~ 5 h) there was ob- 
tained 0.87 g of a mixture of 80% of (I), 15~ of (IIl), and 4% of (VIID. 

c) To 1 g of ([) was added dropwise with s t i r r ing  at 140 ~ a solution of 1.15 g of salt  (V) in 4 ml of diglyme, 
over  45 rain. Stirr ing was continued at this tempera ture  for a fur ther  45 rain, then s team distilled to give 0.8 g 
of a Mixture (dried over  l~lgSO 1) which contained, from GLC (b), 80% of (D and 9% of (IID together  with unidenti- 
fied impuri t ies .  The IN and 19F NNR spectra  of the mixture  displayed bands (signals} for (HI) [2]. 

1- and 2-Dichloromethyleneoctafluoroindans (IX) and (X). To a s t i r red  solution of 11 g of (i) in 10 ml of 
diglyme was added dropwise a t  85 ~ a solution of 7.8 g of (VI) in 35 ml of diglyme, over  2.5 h. ]he  mixture was 
s t i r red  at 85 ~ for a fur ther  0.5 h and s team distilled to give 11.23 g of a mixture  (dried over  MgSO4) containing, 
according to GLC (a), 27% of (IX), 3% of (X), 44% of (I), 10% of CC14, and 5% of CHC13. Vacuum distillation of 
the mixture  afforded a fract ion (4 .14g) ,bp110-119~ which contained, according to GLC (b), 74% of (IX) 
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and 7% of (X) together  with unidentified impur i t i e s .  Pure  (iX) and (X) were  isolated by p r epa ra t i ve  GLC (200 ~ 
SKTFV-803 onCel i te ,  N2). 

Indan (IX). Found: C 35.34; C1 20.81; F 44.39%; mol .  wt. 342 (mass spec t rum)  CIoC12F 8. Calculated:  
C 35~ C1 20.67; F 44.31~0; reel .  wt. 342 (35C1). The iOF NMR spec t rum contained six s ignals ,  at 5, ppm: 
-52 .5  (2F), -47 .7  (2 F), -41 .0  (1F), -22 .5  (1 F), -17 .3  (1F) , - -14.7  (1F). The IR spec t rum (v,  cm -1) ~ 1616 (C = 
C), 1647, 1525, 1507 (fluorinated a r o m a t i c  r ing) ,  1394. UV s p e c t r ~ :  Xmax 268 nm (log ~ 4.14). 

Indan (X), mp 81-82 ~ (from alcohol ,  in a sealed capi l la ry) .  Found: C~0C12F 8 (high-resolution m a s s  s p e c -  
t romet ry ) .  2he 19F NMR s p e c t r u m  contained three  s ignals  at 5, ppm:  -72 .2  (4F), -22 .7  {2F), -17 .6  (2F). IR 
s p e c t r u m  (u, cm-1) :  1625 (C = C), 1645, 1526, 1515 (fluorinated a roma t i c  r ing) ,  1407. UV s p e c t r u m ,  k m a x ,  
nm (log e ) :  252 (3.30, sh) ,  256 (3.23, sh),  267 (2.65, sh). 

b) S imi la r ly ,  f r o m  a solution of 11.4 g of (D in 10 ml  of diglyme and a solution of 1.63 g of (VI) in 15 ml 
of d ig lyme was obtained 11.8 g of a m i x t u r e  which contained accord ing  to GLC (a), 12% of (L-X) [~ 65% of reac ted  
indene (D], 1~, (X), 80% (I), 1% of CC14, and 1% of CHC13. 

c) To a s t i r r ed  solution of 0.4 g of indene (i) and 0.15 g of (XI) in 0.6 ml  of digly-me was added dropw[se 
at 80 ~ a solution of 0.29 g of  (VI) in 0.8 ml  of d ig lyme over  10 rain. St i rr ing was continued at 80 ~ for a fu r ther  
15 m in, then the n~ ixture  was s team dist i l led,  to give 0.49 g of a m ix tu r e  (dried ove r  IV'gSO 4) containiug, f rom its I ' F  NMR 
spec t rum,  (I), (IX), and (XD into o la f  p ropor t ions  ~ 3 : 0.9:1, r e s p e c t i v e l y . . 4 c c o r d i n g t o  GLC (a), the m ixture con- 
rained 15% of (ix), 2% of (X), 45% of (i),7% of CC14, and 3% of CHC13. Compound (XI) was unstable under the 
conditions of the GLC ana lys i s .  

In a pa ra l l e l  expe r imen t ,  0.55 g of (I) in 0.6 ml  of d ig lyme and a solution of 0.39 g of (VI) in 1.1 ml  of d i -  
g lyme in the absence  of (XI) afforded 0.52 g of a m ix tu r e  containing, according  to GLC {a), 29% of (IX), 3% of 
(X), 46% of (D, 5~ of CC14, and 3% of CHC13, together  with unidentified impur i t i es .  ~he m o l a r  rat io  of (i) to (IX) 
in the mix tu re  was ~ 2 : 1  (iOF NMI~ spec t rum) .  The cyc lopropane  (XI) was not found. 

d) To a s t i r r ed  solution of 0.68 g of HMPA and 0.16 g of LiC1 in 2 ml of diglyme was added at  ~ 20 ~ 0.5 g 
of (i) and 0.34 g of (VII). St i r r ing was continued for  0.5 h at 85 ~ and the mix tu re  s t e am disti l led to give 0.36 g 
of a mix tu re  (dried over  MgSO4) , containing,  accord ing  to GLC (a) and the 1OF NMR spec t rum,  33% of (iX), 3% 
of (X), and 47% of {I). 

1 ,1-Dichlorop e r f l u o r o - l a  ,6a-d ihydrocycloprop [a] indene (XI) and 1 ,2-Dichloroper f luoro-1 ,4-d  [hydronaph- 
thalene (XIl). To a s t i r r ed  m i x t u r e  of 33.6 g of (D and 2.5 ml  of d ig lyme was added port ionwise at  130-140 ~ 23.9 
g of (VI) o v e r  2 h 15 rain. The m i x t u r e  was s t i r r ed  and heated for  a fu r the r  10 min ,  then s t eam disti l led to give 
34.9 g of a mix tu re  (dried o v e r  MgSO4) which contained accord ing  to its I~F NMR spec t rum (I), (iX), (XI), and 
{XII) in a ra t io  of ~ 7 : 0 . 6 : 1 : 1 . 4 ,  r e spec t ive ly .  The m i x t u r e  was then dist i l led in vacuo in a s t r e a m  of argon 
to give 16.1 g of ([), bp 61 ~ (20 ram).  From the res idues  (28 g) f r o m  seve ra l  exper iments  there  was obtained 
3.1 g of (XI), bp 55-58 ~ ( ~ 1 mm) .  In addit ion,  a f rac t ion  (14 g) was obtained,  bp 58-62 ~ (~ 1 ram),  r ich in (tX)- 
(XIl). Compounds (IX) and (XII) we re  isolated in a slightly impure  s ta te  by p r epa ra t i ve  GLC (175 ~ SKTN-1 on 
Celi te ,  N2). Compound (X) could only be obtained in admix ture  with (:KID. 

Compound (XI). Found: Ct0CI2F8 (high-resolut ion m a s s  spec t rome t ry ) .  "Ihe 19F NMR spec t rum contained 
eight s ignals  of equal intensi ty at  5, ppm:  -74 .9  and -42 .5  (AB s y s t e m  j g e m  , F_F = 275 Hz,~ F atoms in the five- 
membered ring), -24.1, -22 .4 , -17.7 ,  -15.6 (F atoms in the aromatic ring), +43.2 and +50.5 ppm (F atoms in 
the t h r e e - m e m b e r e d  ring).  IR s p e c t r u m  ( r ,  cm-~):  1522 (fluorinated a romat i c  r ing),  1423, 1402. UV s p e c t r u m :  
~ 'max 274 nm (log e 2.98). 

Compound (XII). Found: Ct0CI2F 8 (high-resolut ion m a s s  spec t rome t ry ) .  The ~OF NMR spec t rum is given 
in the text. I1~ spec t rum  (u, c m - l ) :  1710 (C = C), 1640, 1530, 1503 (fluorinated a roma t i c  r ing),  1412, 1400. 

b) To a s t i r r ed  mix tu re  of 4 g of (I) and 0.3 ml  of d ig lyme was added in smal l  port ions a t  118-120 ~ 2.86 g 
of (VI) ove r  45 rain. The mix tu re  was s t i r r ed  a t  this t e m p e r a t u r e  for  a fur ther  1.5 h, then s t eam distilled~ 
There  was obtained 4.19 g of a m i x t u r e  (dried over  MgSO~) which contained, f rom its 19F NMt{ s p e c t r u m ,  12% 
of (XI), 5% of (IX), 60% of (i), and 1% of (XII). 

c) (XI) (0.87 g) was heated in a sealed ampul  at 140 ~ for  5 h, to give 0.87 g of a mix tu re  containing, a c -  
cording to GLC (a), 51~ of (X-[I) together  with unidentified impur i t i e s .  The methyleneindans {IX) and (X) were  
not found (1OF NMR spec t rum) .  

d) Heating (140 ~ 5.5 h) a solution of 0.15 g of (XI) in 0.2 g of  d ig lyme gave a mix tu re ,  the 1oF NMR s p e c -  
t rum of which was v i r tua l ly  identical  with that of the m i x t u r e  obtained in the preceding  experimenl:. 
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1,1,2,3,4,4-Hexachlorotetraf luoro-1,4-dihydronaphthalene (X[V). To a s t i r red  solution of 0.39 g of A1C13 
in 2 ml of AcC1 was added dropwise at ~ 20 ~ a solution of 0.25 g of the mixture obtained by thermolysis  of (XI), 
in 1 ml of AcC1. The mixture was s t i r red  at 50 ~ for 6 h, and kept overnight. It was then poured on to ice, ex-  
tracted with CH2C12, washed with a solution of NaHCO3, dried over  MgSO4, and the solvent distilled off. The 
residue was t ransfer red  to a wa tchg lass  to give 0.29 g of solid containing, according to GLC (a) and the tgF 
NMR spec t rum,  85% of (XIV) [6]. 

2 -Dich loromethylene- l , l ,3 ,3 - te t rach loro te t ra f luoro indan .  A mixture of 0.01 g of (X), 0.03 g of A1C13, and 
0.15 ml of AcC1 was heated in a sealed ampul for  6.5 h at 50 ~ It was worked up as in the preceding experiment 
to give 0.01 g of product which was identified by its IR spec t rum [1]. 

Oetaf luoro- l - indanone.  To a s t i r red  solution of 0.2 g of (IX), 0.07 g of NaHCO3, and 5 ml of acetone was 
added dropwise over  40 rain at ~ 20 ~ a solution of 0.18 g of KMnO 4 in 65 ml of acetone. The mixture  was s t i r red  
at ~ 20 ~ for a fur ther  0.5 h, and the solvent distilled off. The res idue was treated with a solution of Na2S203, and 
acidified with sulfuric acid. The result ing solution was extracted with CH2C12, dried over  MgSO4, and the so l -  
vent distilled off to give 0.13 g of a mixture  containing, according to its 19F NMR spec t rum,  oc t a f luo ro - l - i nda -  
none [9] and (IX) in a rat io of ~ 5 : 1 .  The IR spectra  contained bands for these two compounds. 

3- and 2-Methylpentafluoroindenes (XIX) and (XX). To a s t i r red  solution of 5 g of (I) in 16 ml of abs. eth-  
er  was added dropwise at 5 ~ 20 ml of an ethereal  solution of MeLt, obtained f rom 2.8 g of CH3I, over  1 h. The 
mixture  was s t i r red  for a fur ther  1 h, poured into 70 ml of 2% HC1, and extracted with ether.  The extract  was 
washed with Na2S203 solution, dried over  MgSO4, and the solvent distilled off to give 4.6 g of a mixture  contain-  
ing, according to GLC (c), 58% of (I), 33% of (XIiX), and 5% of (XX), which were separated by prepara t ive  GLC 
(!50 ~ SKTFT-50 on Chromaton N-DMCS, N2). 

Compound (XIX). Found: C 46.82; H 1.27; F 51..76%. C10H3F 7. Calculated: C 46.89; H 1.18; F 51.93%. 
The PMR spect rum contained a single signal at 2.15 ppm. The 19F NMR spect rum contained five signals at 5, 
ppm: -36 .9  (2 F t ) , - 2 2 . 2  (1F) , -18 .1  (1F) , -13 .5  (2F ) , -7 .2  (1F). I R s p e c t r u m  (v, cm-1):  1705 (C = C),1520,  
1510, 1500 (fluorinated aromat ic  ring),  1440, 1403. 

Compound (XX). Found: C 47.62; H 1.21%; tool. wt. 256 (mass spectrum).  CIoH3F 7. Calculated: 
C 46.89; H 1.18%; mol. wt. 256. 'l'he PMR spect rum contained a single signal at 1.91 ppm. The 19F NMR spec-  
trum contained six signals at 5, ppm: -40 .9  (2F l ) , -31 .9  ( I F ) , - 2 2 . 9  ( I F ) , - 1 6 . 3  ( I F ) , - 1 3 . 4  ( I F ) , - 8 . 9  (IF). 
IR spec t rum (v, cm-1):  1705 (C = C), 1520, 1510 (fluorinated aromat ic  ring),  1450. 

C O N C L U S I O N S  

1. The influence of the solvent on the course  of the react ion of octafluoroindene with sodium t r i ch lo ro-  
acetate has been shown. When the react ion is carr ied  out in diglyme,  the main product is 1-dichloromethylene-  
octafluoroindan,  whereas in the presence  of catalytic amounts of diglyme,  it is 1 ,1--dichloroperf luoro- la ,6a-di -  
hydrocycloprop[a]indene.  The la t te r  compound is converted on thermolysis  into 1 ,2 -d ich lo roper f luo ro - l ,4 -d i -  
hyd rona phthal ene. 

2. Reaction of octafluoroindene with sodium dif luorochloro-  and t r i f luoroacetates  in diglyme at 140-195 ~ 
affords perf luoro-1,1 a ,6 ,6a- te t rahydrocyc loprop [a] indene, but at 225 ~ perf luoro-2-methyl ind erie is obtained. 

3. Reaction of octafluoroindene with methyll i thtum resul ts  in the preferent ial  replacement  of the F atom 
in the 3 pos ition, to form 3-methylheptafluoroindene.  

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
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S Y N T H E S ] [ S  A N D  S O M E  P R O P E R T I E S  

O F  5 -  F L U O R O D I N I T R O M E T H Y L -  

A N D  5 - D I F L U O I ~ O N I T R O M E T H Y L T E T I ~ A  Z O L E S  

A .  V .  F o k i n ,  Y u .  N .  S t u d n e v ,  
A I .  R a p k i n ,  V .  A .  K o m a r o v ,  
O .  V .  V e r e n i k i n ,  a n d  T .  M .  P o t a r i n a  

UDC 542.91:547.796.1 

The p r e s e n c e  of e l ec t ron-accep t ing  subst i tuents  in molecules  containing n i t r i le  groups significantly f ac i l -  
i tates thei r  in teract ion with sa l ts  of hydrazo ic  acid [1]. Thus, t r i f luoroace ton i t r i l e  r eac t s  energet ica l ly  with 
NaN 3 in ace toni t r i le  [2]. 

It has been establ ished by us in the p resen t  work  that in spite of the high e l ec t ron-accep t ing  p roper t i es  of 
the O2NCF 2 and (O2N) 2 C F groups the in teract ion of d t f luoroni t roace toni t r i le  and f luorodin i t roace toni t r i le  with 
NaN 3 is not as energet ic  under the s a m e  conditions as in the case  of CF3CN [2]. The reac t ion  proceeds  at ~ 20~ 
and is accompanied  by p rac t i ca l ly  no exothermic  effect  

O~NCFXC~N" 

02NCFXCN @ NaN3 MeCN* N.,~N~/N 

(i) 

X = NO.o (Ia), F (Ib). 

The lower  act ivi ty of the f luorodin i t roace toni t r i les  and d i f luoroni t roace toni t r i les  in compar i son  with t r i -  
f luoroace ton i t r i l e  is probably  explained by the sc reen ing  of the ni t ro  group oxygen a tom by the n i t r i le  group at 
which the p r i m a r y  a t tack  by azide ion occu r s .  

Salts (Ia) and ([b) were  white c r y s t a l l i n e ,  low-mel t ing  subs tances ,  ex t r eme ly  hygroscop ic ,  and readi ly  so l -  
uble in polar  aprot ic  and prot tc  solvents .  The co r respond ing  te t razo les  were  obtained by t rea t ing  a suspension 
of (Ia) o r  (Ib) in CH2C12 with dry  HC1. Purif icat ion of the t e t razo les  was effected by conver t ing them into the 
readi ly  c rys t a l l i z ab l e  ammonium sal ts  with subsequent  acidif ication with d ry  HC1 in anhydrous CI-t2CI 2 at -<- - 10 ~ 

Hc1 02NCFXC NH 
II l Nm 

(I) CI=I~Ch N N ether 

N 

O~NCFXC. ~ N ,  02NCFXC NH 
l~N ! Ntt~ HC1 

(n) (m) 

X = NO~ (IIa) and (Ilia), F (lib) and(IIIb}, 

Compounds ([Ka) and ([I15) were  low-mel t ing ,  hygroscop ic ,  white c rys ta l l ine  subs tances .  

On methyla t ing  (Ilia) and (IIlb) with d iazomethane  a mix tu re  of  the cor responding  1,5- and 2 ,5 -d t subs t i -  
tuted t e t razo les  was formed.  

A~ N. Nesmeyanov  Insti tute of Heteroorganic  Compounds,  Academy of Sciences of the USSR, Moscow. 
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