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Description 

This  invention  relates  to  a  fluoroalkylaryliodonium  compound  which  is  useful  as  an  intermediate  for 

.  
^ S u o r S ^ ^   »  the  @ " - *   inVent?  are  rHePreSrdthyereof 
formula  (I)  below  and  are  useful  as  intermediates  for  producing  N-fluoroalkylanilmes  or  derivatives  thereof 
S   are  important  precursors  for  fluorine-containing  disperse  azo  dyes  havmg  an  excellent  resistance  ̂ o 
S t   The  N-fluoroalkylanilines  and  derivatives  thereof  are  described  foe  example  in  ,  Ind.  En  o-Chem., 

1953,  1730;  Kogyo  Kagaku  Zasshi,  62,  1746  (1959);  ibid,  65,  1189  (1962);  Nipon  Kagaku  Ka.  Shi,  1983,  112, 

10  a n d t o ! ! ^ ? n ! i r m l * ^ f e ^ u o l n g   N-fluoroa.kylani.ines  and  derivatives  thereof  include  (1)  a 
method  ̂ comprising  reacting  a  fluoroa.kyl  halide  with  an  aniline  compound  and  (2  a  method  compromg 

reacting  a  fluoroalkyl  tosylate,  an  o-nitrobenzenesulfonate  or  a  trichloromethanesulfonate  w.th  an  aniline 

compound,  as  described  in  the  above-described  l i t e r a t u r e . . . .   n\nnr,at\ 
,s  However  the  above  conventional  method  (1)  is  not  advantageous  since  it  requires  a  prolonged 

r e a c S m e   at  a  high  temperature  under  pressure  in  an  autoclave,  and  yet  the  yield  of  the  des.red  product 

!S  ' thTabo'rconventional  method  (2)  also  requires  a  high  reaction  temperature  a  prolonged  reaction 

time  or  the  yield  of  the  desired  product  is  relatively  low.  Moreover,  this  method  tends  to  form  by-products 

20  d U e ^ £ ^ ^ ^ S ^ » g   these  disadvantages  of  the  conventional  methods  for 

producing  N-fluoroalkylanilines  or  derivatives  thereof,  the  present  inventors  found  that  the  c°mP°unds  of 

this  invention  can  be  easily  converted  into  N-fluoroalkylaniline  compounds  under  mild  conditions. 

Our  previous  reasearch  in  this  field  has  been  published  as  follows:  
, „ « «   Hi^ in^s  

25  Chemical  Abstracts,  Vol.  96,  No.  25,  21st  June  1982  p.  711,  Abstract  No.  2174311,  discloses 

perfluoroalkyl  iodonium  sulfonates  of  formula: 

Rf_l_0S02R2  <x> 

30  Ar 

where  Rf  is  a  perfluoroalkyl  (=polyfluoroalkyl)  group,  Ar  is  optionally  substituted  phenyl  and  R2  is  alkyl, 
aryl,  Rf,  alkoxy,  —OH  or  halogen. 

Chemical  Abstracts  Vol.  96,  No.  15,  12th  April  1982  p.  652,  Abstract  No.  122303d,  discloses  that  the 

35  compounds  of  formula  (X)  where  Ar  is  phenyl  and  R2  is  trifluoromethane  (—  CF3)  are  useful  for  the 
perfluoroalkylation  of  various  aromatic  compounds. 

US  —  A—  4371710  discloses  that  compounds  (X)  are  useful  to  introduce  a  perfluoroalkyl  group,  e.g.  to 
prepare  6-perfluoroalkyl-2(IH),3(4H)-quinoxalinedione  and  perfluoroalkylthio  compounds. 

jp—  A—  5724319  discloses  similar  compounds  (X)  but  wherein  R2  can  also  be  an  iodoniumoxy  group, 
and  used  e.g.  by  reaction  with  a  mercapto  compound. 

40  None  of  these  publications  indicate  that  the  iodonium  sulfonates  can  react  with  an  aniline  compound 
to  cause  substitution  on  the  amino  N  atom  thereof;  such  substitution  has  taken  place  hitherto  on  the 
aromatic  ring. 

The  fluoroalkylaryliodonium  compounds  according  to  the  present  invention  are  represented  by  the 
formula  (I): 45 

RfCH2—  I—  0S02A  (I) 
I 

Ar 

•  50  wherein  Ar  represents  a  substituted  or  unsubstituted  phenyl  group  wherein  the  substituent  is  an  alkyl 
group  having  1  to  5  carbon  atoms  or  a  halogen  atom,  A  represents  an  alkyl  group  having  1  to  10  carbon 
atoms,  an  alkoxy  group  having  1  to  10  carbon  atoms,  an  aryl  group,  a  halogen  atom  or  a  polymer  chain, 
and  Rf  represents  a  polyfluoroalkyl  group  having  1  to  20  carbon  atoms  or  a  group  of  the  formula 

55  AS020—  I—  CH2(CF2)n, 

Ar 

wherein  A  and  Ar  are  as  defined  above,  and  n  is  an  integer  of  1  to  20. 
60  The  compounds  of  the  present  invention  can  be  prepared  by  reacting  a  fluoroalkyliodoso  compound 

represented  by  the  formula  (II): 

Rf'CH2l(OCOCF3)2  (ID 

65  wherein  Rf  represents  a  polyfluoroalkyl  group  having  1  to  20  carbon  atoms  or  a  group  of  the  formula: 
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(CF3COO)2ICH2(CF2)n  wherein  n  is  an  integer  of  1  to  20,  with  an  aromatic  compound  represented  by  the 
formula  (111): 

ArH  (III) 
5 

wherein  Ar  represents  a  substituted  or  unsubstituted  phenyl  group,  and  a  sulfonic  acid  represented  by  the 

formula  (IV): 

ASO3H  (IV) 
to 

wherein  A  represents  an  alkyl  group  having  1  to  10  carbon  atoms,  an  alkoxy  gorup  having  1  to  10  carbon 
atoms,  a  halogen  atom,  a  hydroxy  group  or  a  polymer  chain. 

The  fluoroalkyliodoso  compounds  represented  by  the  formula  (II)  can  be  prepared  by  reacting  a 
commercially  available  iodofluoroalkane  represented  by  the  formula  (V): 

15 
Rf"CH2l  (V) 

wherein  Rf"  represents  a  polyfluoroalkyl  group,  with  trifluoroperacetic  acid. 
Of  the  fluoroalkyliodoso  compounds  of  the  formula  (II)  above,  the  compound  wherein  Rf  represents 

20  (CF3COO)2ICH2(CF2)n—  can  be  prepared  by  reacting  an  iodofluoroalkane  represented  by  the  formula  (V) 
wherein  Rf"  represents  ICH2(CF2)n—  with  trifluoroperacetic  acid  in  an  amount  of  at  least  two  mols  per  mol 
of  the  iodofluoroalkane. 

The  fluoroalkyliodoso  compounds  represented  by  the  formula  (II)  used  as  starting  materials  for  the 
production  of  the  compounds  of  this  invention  include,  for  example, 

25 
CF3CH2I(OCOCF3)2,  CF3CF2CH2I(OCOCF3)2,  CF3(CF2)3CH2I(OCOCF3)2, 

(CF3)2CFCH2l(OCOCF3)2,  CF3(CF2)4CH2I(OCOCF3)2, 

30  CF3(CF2)6CH2I(OCOCF3)2,  (CF3)2CFOCF2CH2I(OCOCF3)2, 

CF3CF2OCF2CH2I(OCOCF3)2,  CF3(CF2)7CH2I(OCOCF3)2, 

CF3(CF2)8CH2I(OCOCF3)2,  CF3(CF2)9CH2I(OCOCF3)2, 
35 

CF3(CF2)10CH2I<OCOCF3)2,  (CF3)2CF(CF2)6CH2I(OCOCF3)2, 

CF3(CF2)12CH2I(OCOCF3)2,  CF3(CF2)16CH2I(OCOCF3)2, 

40  CF3(CF2)18CH2I(OCOCF3)2,  HCF2CH2I(OCOCF3)2, 

H(CF2)2CH2I(OCOCF3)2,  H(CF2)3CH2I(OCOCF3)2, 

H(CF2)4CH2I(OCOCF3)2,  H(CF2)5CH2I(OCOCF3)2, 
45 

H(CF2)8CH2I(OCOCF3)2,  H(CF2)10CH2I(OCOCF3)2, 

H(CF2)12CH2l(0C0CF3)2,  CICF2CH2I(OCOCF3)2, 

50  CI(CF2)2CH2I(OCOCF3)2,  CI(CF2)3CH2I(OCOCF3)2, 

CI(CF2)4CH2I(OCOCF3)2,  CI(CF2)6CH2I(OCOCF3)2, 

BrCF2CH2l(OCOCF3)2,  Br(CF2)2CH2l(OCOCF3)2, 
55 

Br(CF2)3CH2l(OCOCF3)2,  Br(CF2)6CH2l(OCOCF3)2, 

Br(CF2)10CH2l(OCOCF3)2,  ICF2CH2I(OCOCF3)2, 

60  I(CF2)2CH2I(OCOCF3)2,  I(CF2)3CH2I(OCOCF3)2, 

l(CF2)4CH2l(0C0CF3)2,  I(CF2)5CH2I(OCOCF3)2, 

I(CF2)6CH2I(OCOCF3)2,  1(CF2)7CH2I(OCOCF3)2, 
65 
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I(CF2)8CH2I(OCOCF3)2,  I(CF2)9CH2I(OCOCF3)2, 

I(CF2)10CH2I(OCOCF3)2,  CCI3CF2CH2I(OCOCF3)2, 

5  CF3 
\  

CFCF2CH2I(OGOCF3)2, 
/  

BrCF2 
10 

CF2CICFHCF2CH2I(OCOCF3)2, 

CF2BrCF2CICH2l(OCOCF3)2,  CF3CHFCF2CH2I(OCOCF3)2, 

15  (CF3COO)2ICH2CF2CH21(OCOCF3)2,  (CF3COO)2iCH2(CF2)2CH2l(OCOCF3)2, 

(CF3COO)2ICH2(CF2)3CH2I(OCOCF3)2,  (CF3COO)2ICH2(CF2)4CH2I(OCOCF3)2, 

(CF3COO)21CH2(CF2)5CH2I(OCOCF3)2,  (CF3COO)21CH2(CF2)6CH2I(OCOCF3)2, 
20 

CF3COO)2ICH2(CF2)7CH2I(OCOCF3)2, 

(CF3COO)2ICH2(CF2)8CH2I(OCOCF3)2,  and  the  like. 

25  @  Examples  of  the  aromatic  compounds  represented  by  the  formula  (III)  include  benzene,  toluene, 
fluorobenzene,  difluorobenzene,  chlorobenzene  and  the  like. 

Examples  of  sulfonic  acids  represented  by  the  formula  (IV)  include  sulfonic  acids  having  a  low 
molecular  weight,  such  as  trifluoromethanesulfonic  acid,  nonafluorobutanesulfonic  acid,  perfiuorooctane- 
sulfonic  acid,  difluoromethanesulfonic  acid,  trichloromethanesulfonic  acid,  chlorodifluoromethanesulfonic 

30  acid,  methanesulfonic  acid,  benzenesulfonic  acid,  toluenesulfonic  acid,  nitrobenzenesulfonic  acid,  dinitro- 
benzenesulfonic  acid,  trinitrob.enzenesulfonic  acid,  fluorosulfonic  acid,  chlorosulfonic  acid,  monomethyl 
sulfate,  sulfuric  acid  and  the  like,  and  polymers  having  sulfonic  acid  groups  in  the  polymer  chain  thereof, 
such  as  polyfluorosulfonic  acid  resins,  polystyrenesulfonic  acid  resins,  etc. 

In  preparing  the  compounds  of  formula  (I)  of  this  invention,  the  reaction  between  thefluoroalkyliodoso 
35  compound  of  the  formula  (II)  and  the  compounds  of  the  formulae  (III)  and  (IV)  is  preferably  conducted  in  a 

solvent.  Examples  of  solvents  which  can  be  used  include,  for  example,  methylene  chloride,  chloroform, 
carbon  tetrachloride,  trichlorotrifluoroethane,  trichlorofluoromethane,  trifluoroacetic  acid,  trifluoroacetic 
anhydride,  etc. 

The  reaction  can  be  carried  out  at  a  temperature  in  the  range  of  from  about  -90°C  to  about  50°C,  but  is 
40  preferably  conducted  at  a  temperature  in  the  range  of  from  -30°C  to  room  temperature  (about  15  to  30°C) 

to  give  a  smooth  reaction  and  good  yield  of  the  desired  product. 
In  the  above  reaction,  the  aromatic  compound  represented  by  the  formula  (III)  can  be  used  in  an 

equimolar  amount  or  more,  preferably  in  an  equimolar  amount  to  3  mols,  per  mol  of  the  fluoroalkyliodoso 
compound  of  the  formula  (II),  and  the  sulfonic  acid  represented  by  the  formula  (IV)  can  be  used  in  at  least 

45  equimolar  amount,  preferably  in  an  equimolar  amount,  with  respect  to  the  fluoroalkyliodoso  compound  of 
the  formula  (II). 

The  present  invention  is  further  illustrated  by  the  following  Reference  Examples  and  Examples,  but  the 
invention  is  not  limited  thereto.  The  following  Reference  Examples  1  to  3  illustrate  the  preparation  of 
starting  materials  and  Reference  Examples  4  to  9  illustrate  the  preparation  of  N-fluoroalkylanilines  from  the 

so  compounds  of  this  invention. 

Reference  Example  1 

CF3CH2I  +  CF3COOOH  ->  CF3CH2I(OCOCF3)2 
55 

A  mixture  of  95  ml  of  trifluoroacetic  anhydride  and  0.82  ml  of  trifluoroacetic  acid  was  cooled  to  0°C,  and 
7.56  ml  of  a  60%  aqueous  hydrogen  peroxide  solution  was  added  dropwise  to  the  mixture  while  stirring, 
followed  by  stirring  for  10  minutes.  To  the  thus  prepared  trifluoroperacetic  acid  solution  was  added  30  g  of 
1-iodo-2,2,2-trifluoroethane,  and  the  resulting  mixture  was  stirred  for  one  day  while  gradually  increasing 

60  the  temperature  of  the  mixture  from  0°C  to  room  temperature  (about  25°C).  After  completion  of  the 
reaction,  the  solvent  was  distilled  completely  under  reduced  pressure  to  obtain  60.28  g  of  1-bis(trifluoro- 
acetoxy)iodo-2,2,2-trifluoroethane  as  white  crystals.  Yield,  97%. 

Melting  Point:  31—  33°C 
65  IR  Spectrum  (neat):  1680  cm"1  (CF3COO). 
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Reference  Example  2 

CF3(CF2)6CH2l  +  CF3COOOH  -*  CF3(CF2)6CH2I(OCOCF3)2 

5  A  mixture  of  3  ml  of  trifluoroacetic  anhydride  and  0.03  ml  of  trifluoroacetic  acid  was  cooled  to  0°C,  and 

0  233  ml  of  a  60%  aqueous  hydrogen  peroxide  solution  was  added  dropwise  to  the  mixture  while  stirring, 
followed  by  stirring  for  10  minutes.  To  the  thus  prepared  trifluoroperacetic  acid  solution  was  added  2  24  g 
(4  4  mmol)  of  1-iodo-1H,1H-perfluorooctane,  and  the  resulting  mixture  was  stirred  overnight  at  0  C.  After 

completion  of  the  reaction,  the  solvent  was  distilled  off  completely  under  reduced  pressure  to  obtain  3.25  g 
w  of  1-bis(trifluoroacetoxy)-iodo-1H,1H-perfluorooctane  as  white  crystals.  Yield,  100%. 

IR  Spectrum  (KBr):  1665  cm"1  (CF3COO). 

Reference  Example  3 

H(CF2)1OCH2I  +  CF3COOOH  -♦  H(CF2)10CH2I(OCOCF3)2 

0.427  ml  of  a  60%  aqueous  hydrogen  peroxide  solution  was  added  dropwise  to  a  mixture  of  3.26  ml  i  of 

trifluoroacetic  anhydride  and  33  ul  of  trifluoroacetic  acid  under  ice-coolmg  while  stirnng.  After  stirr  ing  for 

20  30  minutes,  5  g  of  1-iodo-1H,1H-a)H-perfluoroundecane  was  added  to  the  m.xture  and  I  the  temperature  of 
theTesu  ting  mixture  was  allowed  to  raise  gradually  to  room  temperature  overnight.  The  solvent  was  then 
d i s t S   off  to  oSaln  6.51  g  of  1-biS(trifluOroacetoxy)iodo-1H,1H,a)H-Perfluoroundecane  as  white  crystals. 

Yield,  96%. 

25  Melting  point:  112—  113°C. 

Example  1 

CF3CH2I(OCOCF3)2  +  phH  +  CF3SO3H  -»  CF3CH2—  I—  OSO2CF3 

30  Ph 
Ph:  phenyl  group 

110  ml  of  1,1,2-trichlorotrifluoroethane  was  added  to  30.15  g  (69.2  mmol)  of  1- 
bis(trifluoroacetoxy)iodo-2,2,2-trifluoroethane,  and,  after  cooling  the  mixture  to  0°C,  7.4  ml  of  benzene  and 

35  6.1  ml  (69.1  mmol)  of  trifluoromethanesulfonic  acid  were  added  to  the  mixture.  After  stirring  for  one  day  at 
0°C,  the  solvent  was  distilled  off  under  reduced  pressure,  and  the  resulting  solid  was  washed  with 
chloroform  to  obtain  23.05  g  (52.9  mmol)  of  2,2,2-trifluoroethylphenyliodonium  trifluoromethanesulfonate. 
Yield,  76%.  The  result  obtained  and  the  physical  properties  of  the  product  are  shown  in  Tables  1  and  2, 
respectively. 

40 
Examples  2  to  9 

The  reaction  was  conducted  using  the  procedure  and  reaction  condition  similar  to  those  described  in 
Example  1.  The  results  obtained  and  the  physical  properties  of  the  resulting  compounds  are  shown  in 
Tables  1  and  2,  respectively.  In  Example  8,  the  reaction  was  conducted  in  the  same  manner  as  described  in 

45  Example  1,  except  that  trifluoromethanesulfonic  acid  and  benzene  were  used  in  amounts  of  2  mols  and  2.4 
mols,  respectively,  per  mol  of  the  reactant  of  formula  (II),  i.e., 

(CF3C00)2l—  CH2(CF2)3CH2l(0C0CF3)2. 

50 

55 

60 

65 
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TABLE  1 

Rf'CH2l(OCOCF3)2  +  ArH  +  ASO3H  ->  RfCH2-l-OSO2A 

AR 
(I) (111)  (IV) (ID 

Example 
No. Yield  (%) (I) (III)  (IV) (ID 

PhH  CF3SO3H  CF3CH2—  I—  OSO2CF3 76 1  CF3CH2I(OCOCF3)2 

Ph 

PhF  CF2SO3H  CF3CH2—  I—  OSO2CF3 72 2  CF3CH2I(OCOCF3)2 

3  CF3(CF2)2CH2I(OCOCF3)2 PhH  CF3SO3H  CF3(CF2)2CH2—  I—  OSO2CF3 
I 
Ph 

PhH  CF3SO3H  CF3(CF3)2CH2—  I—  OSO2CF3 

Ph 

PhH  FSO3H  CF3(CF2)3CH2—  I—  OSO2F 

Ph 

PhH  H2S04  CF3(CF2)6CH2—  I—  OSO3H-H2O 

Ph 

70 

4  CF3(CF2)6CH2I(OCOCF3)2 89 

5  CF3(CF2)6CH2I(OCOCF3)2 95 

49 6  CF3(CF2)6CH2l(OCOCF3)2 

7  H(CF2)10CH2I(OCOCF3)2  PhH  CF3SO3H  H(CF2)10CH2-l-OSO2CF3  85 

Ph 

PhH  CF3SO3H  CF3SO2O—  I—  CH2(CF2)3CH2 

Ph 

—  I—  OSO2CF3 
I 
Ph 

96 8  (CF3COO)2ICH2(CF2)3- 
CH2I(OCOCF3)2 

9  CF3CF2CH2I(OCOCF3)2  PhH  CF3SO3H  CF3SO3H  CF3CF2CH: 72 3ou3n  ur3t^r2on2- 

—  I—  OSO2CF3 

Ph 

Note:  The  symbol  "Ph"  means  a  phenyl  group. 
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Example  10 

-mF2—CFzhrCF-CF2hr 

CF3CH2I(OCOCF3)2  +  PhH  +  - f t C F ^ C F ^ C F - C F ^   0  

i  
f "  

CF2  >  CF3CH2—  I—  OSO2—  CF2—  CF2O—  CF 
10  HOSO2-CF2-CF2-O—  CF  Ph  CF3 

CF3 

Nation  Powder  511  (produced  by  E.  I.  Du  Pont)  having  the  following  structure: 
15 

-KCF2—  CFa^CF—  CF2fc- 

0  

20  CF2 
I 

KOSO2—  CF2—  CF2—  0—  CF 

CF3 
25 

wherein  m  is  5  to  13.5;  n  is  about  1000;  and  a  softening  point:  220°C)  was  treated  with  3N  aqueous 
hydrochloric  acid  solution  at  60°C  to  70°C  overnight  to  convert  the  sulfonate  salt  to  an  acid  form.  The  acid 
concentration  of  the  resulting  acid-treated  polymer  was  determined  by  titration  and  found  to  be  0.87  mmol/ 

g.  A  mixture  of  2.30  g  of  the  fluorocarbon-sulfonic  acid  polymer  thus  obtained,  0.87  g  of  1-bis- 
30  (trifluoroacetoxy)iodo-2,2,2-trifluoromethane,  0.213  ml  of  benzene  and  6  ml  of  trifluoroacetic  acid  was 

stirred  for  one  day  while  increasing  the  temperature  from  0°C  to  room  temperature  and,  thereafter,  the 
mixture  was  stirred  at  room  temperature  for  3  days.  The  resulting  polymer  was  collected  by  filtration, 
washed  with  trichlorotrifluoroethane  and  dried  under  reduced  pressure  at  room  temperature  to  obtain  2.84 

g  of  the  product.  The  infrared  absorption  spectrum  (by  KBr  method)  of  the  product  showed  absorptions 
as  based  on  the  terminal  structure 

CF3CH2—  I—  OSO2—  , 

Ph 
40  

i.e.,  3070  (shoulder,  aromatic  ring  CH),  3050  (aromatic  ring  CH),  2990  (saturated  CH),  1570  and  1480  (both 
aromatic  ring),  1435,  1410,  1050,  905,  810  ,  740  cnrT1. 

Reference  Example  4 

45  
CF3(CF2)6CH2—  I—  OSO2CF3  +  PhNH2  —  ,  PhNHCH2(CF2)6CF3 

I 
Ph 

A  mixture  of  250  mg  (0.34  mmol)  of  (1  H,1  H-perfluorooctyl)phenyliodonium  trifluoromethanesulfonate, 
50  63.3  mg  (0.68  mmol)  of  aniline  and  5  ml  of  methylene  chloride  was  stirred  at  room  temperature  for  1  .5  hour. 

Then,  an  aqueous  sodium  bicarbonate  solution  was  added  to  the  mixture,  and  the  mixture  was  extracted 
with  diethyl  ether.  The  resulting  product  was  purified  by  silica  gel  thin  layer  chromatography  to  obtain  1  62 
mg  of  N-(1H,1H-perfluorooctyl)aniline.  Yield,  100%. 

55  Melting  point:  43—  44°C. 
IR  Spectrum  (KBr):  3450  (NH),  1610  and  1520  (both  aromatic  ring),  1260—1150  cm  1  (CF). 
Elemental  Analysis  for  C14H8F15N: 

Found  (%):  C,  35.34;  H,  1.69;  N,  2.94 
Calcd.  (%):  C,  35.38;  H,  1.78;  N,  2.95 

so 
Reference  Example  5 

CF3CH2—  I—  OSO2CF3  +  PhNH2  -»  PhNHCH2CF3 

65  '  Ph 
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250  mg  (0.573  mmol)  of  (2,2,2-trifluoroethyDphenyliodonium  trifluoromethanesulfonate,  107  mg  (1.15 
mmol)  of  aniline  and  5  ml  of  methylene  chloride  were  reacted  and  worked  up  in  the  same  manner  as 
described  in  Reference  Example  4  to  obtain  91.1  mg  of  N-(2,2,2-trifluoroethyl)aniline  as  an  oily  substance. 
Yield,  92%. 

5 
IR  Spectrum  (neat):  3425  cm"1  (NH). 
lap—  NMR  (in  CDCI3;  internal  standard,  CFCI3):  72.5  ppm  (t,  J=8.5Hz,  CF3). 
1H—  NMR  (in  CD.CI3):  5  3.63  (q,  J=8.5Hz,  CH2),  6.48—7.30  (m,  5H,  aromatic  ring  H). 

w  Reference  Example  6 

C2HS 
/  

CF3CH2—  I—  OSO2CF3  +  PhNHC2H5  -»  PhN 

15  Ph  CH2CF3 

203  mg  (0.465  mmol)  of  (2,2,2-trifluoroethyOphenyliodonium  trifluoromethanesulfonate,  1  13  mg  (0.931 
mmol)  of  N-ethylaniline  and  5  ml  of  methylene  chloride  were  treated  and  worked  up  in  the  same  manner  as 

20  described  in  Reference  Example  4  to  obtain  92.6  mg  of  N-ethyl-N-(2,2,2-trifluoroethyl)aniline  as  an  oily 
substance.  Yield,  98%. 

"F—  NMR  (in  DCDI3,  internal  standard:  CFCI3):  70.5  ppm  (t,  J=8.5Hz,  CF3). 
1H—  NMR  (in  CDCI3):  5  1.16  (t,  J=6.2Hz,  CH3),  3.43  (q,  J=6.2Hz,  CH2),  3.77  (q,  J=8.5Hz,  CHzCFa), 

25  6.60  —  7.36  (m,  5H,  aromatic  ring  H). 

Reference  Example  7 
Me 

30 

CF3(CF2)6CH2-I-OSO2CF3  +  PhNH2  „  ,  PhNHCH2  (CF2)  gCF3 

35  ph 
Me:  methyl  group 

A  mixture  of  251.5  mg  (0.34  mmol)  of  (1H,1H-perfluorooctyl)phenyliodonium  trifluoro- 
methanesulfonate,  32  mg  (0.34  mmol)  of  aniline,  42  mg  (0.34  mmol)  of  2,4,6-collidine  and  5  ml  of 

40  methylene  chloride  was  stirred  at  room  temperature  for  1  .5  hour.  The  mixture  was  then  worked  upon  in  the 

same  manner  as  described  in  Reference  Example  4  to  obtain  157  mg  of  N-(1H-perfluorooctyl)anilme.  Yield, 
97%.  Physical  properties  of  the  product  are  shown  in  Reference  Example  4. 

Reference  Example  8 
45 

CF3-CH2-I-OSO2CF3  +  PhNH2 
Ph 

Me 
50  ^K^ 

t -bu ty l -^   ^N^  " t - b u t y l  
»-  PhN(CH,CF7), 

55  t  1  i  

310  mg  (1.49  mmol)  of  2,6-di-tert-butyl-4-methylpyridine  was  added  to  a  solution  of  654  mg  (1.49 
mmol)  of  (2,2  2-trifluoroethyl)phenyliodonium  trifluoromethanesulfonate  in  5  ml  of  methyl  chloride  in  an 
argon  atmosphere  at  room  temperature,  and  then  46  mg  (1.49  mmol)  of  aniline  was  added  to  the  mixture. 

60  After  stirring  for  2  hours  at  room  temperature  for  2  hours,  the  mixture  was  worked  up  in  the  same  manner 
as  described  in  Reference  Example  4  to  obtain  119  mg  (94%)  of  N,N-bis(2,2,2-trifluoroethyl)aniline. 

19F—  NMR  (in  CDCI3,  internal  standard:  CFCI3):  69.8  ppm  (t,  J=9Hz). 
1H—  NMR  (in  CDCl3):  5  3.98  (q,  J=9Hz,  2  x  CH2),  6.70—7.02  (m,  3H),  7.10—7.40  (m,  2H). 

65  . . . .  
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Reference  Example  9 

CH3 
I 

CF3CH2—  I—  OSO2CF3  +  PhN(CH3)2  -»  Ph—  N®—  CH2CF3  eOSO2CF3 

Ph  CH3 

61  mg  (0.50  mmol)  of  N,N-dimethylaniline  was  added  to  a  solution  of  218  mg  (0.50  mmol)  of  (2,2,2- 
trifluoroethyOphenyliodonium  trifluoromethanesulfonate  in  an  argon  atmosphere  at  room  temperature, 

10  and  the  mixture  was  stirred  for  30  minutes.  After  completion  of  the  reaction,  the  reaction  mixture  was 
concentrated  and  purified  by  silica  gel  thin-layer  chromatography  to  obtain  157  mg  (89%)  of  N,N-dimethyl- 
N-phenyl-N-2,2,2-trifluoroethylammonium  trifluoromethanesulfonate. 

15  19F—  NMR  (in  deuteroacetone,  internal  standard:  CFCI3):  62.3  ppm  (t,  J=9Hz,  CF3CH2),  78.0  (s,  CF3). 
1H-NMR  (in  deuteroacetone):  6  4.10  (s,  CH3),  5.25  (q,  J=9Hz,  CH2CF3),  7.56-7.83  (m,  3H),  8.06-8.26 

(m,  2H). 
Mass  Spectrum  (m/e):  204  (M+  —  OSO2CF3). 

20  Claims 

1.  A  fluoroalkylarYiiodonium  compound  represented  by  the  formula  (I): 

25  RfCH2—  I—  OSO2A  0  

Ar 

wherein  Ar  represents  a  substituted  or  unsubstituted  phenyl  group  wherein  the  substituent  is  an  alkyl 

30  qroup  having  1  to  5  carbon  atoms  or  a  halogen  atom,  A  represents  an  alkyl  group  having  1  to  10  carbon 

atoms,  an  alkoxy  group  having  1  to  10  carbon  atoms,  an  aryl  group,  a  halogen  atom  or  a  polymer  chain, 

and  Rf  represents  a  polyfluoroalkyl  group  having  1  to  20  carbon  atoms  or  a  group  of  the  formula 

ASO2O—  I—  CH2(CF2)n, 
35  I 

Ar 

wherein  A  and  Ar  are  as  defined  above,  and  n  is  an  integer  of  1  to  20. 
2.  A  method  of  preparing  a  compound  as  claimed  in  Claim  1,  which  comprises  reacting  a 

40  fluoroalkyliodoso  compound  represented  by  the  formula  (II): 

Rf'CH2l(OCOCF3)2  CD 

wherein  Rf  represents  a  polyfluoroalkyl  group  having  1  to  20  carbon  atoms  or  a  group  of  the  formula: 

45  (CF3COO)2lCH2(CF2)n  wherein  n  is  an  integer  of  1  to  20,  with  an  aromatic  compound  represented  by  the 
formula  (III): 

ArH  ('ID 

50  wherein  Ar  represents  a  substituted  or  unsubstituted  phenyl  group,  and  a  sulfonic  acid  represented  by  the 

formula  (IV): 

ASO3H  (IV) 

55  wherein  A  represents  an  alkyl  group  having  1  to  10  carbon  atoms,  an  alkoxy  group  having  1  to  10  carbon 

atoms,  a  halogen  atom,  a  hydroxy  group  or  a  polymer  chain. 
3  A  method  as  claimed  in  Claim  2,  which  is  carried  out  in  a  solvent  at  a  temperature  of  -30  C  to  30  L. 
4.  A  method  of  making  a  fluoroalkyl  aniline,  which  comprises  reacting  a  compound  as  claimed  in  Claim 

1  with  aniline  or  an  alkyl  aniline  in  methylene  chloride. 
60 

65 
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Patentanspriiche 

1.  Fluoralkylaryliodon'um"Verb'ndun9'  reprasentiert  durch  die  Formel  I:  • 

RfCH2—  I—  0S02A  (I) 
I 
Ar 

to  worin  Ar  eine  substituierte  oder  unsubstituierte  Phenylgruppe  darstellt,  worin  der  Substituent  eine 
Alkylgruppe  mit  1—5  Kohlenstoffatomen  oder  ein  Halogenatom  ist,  A  eine  Alkylgruppe  mit  1—10 
Kohlenstoffatomen,  eine  Alkoxygruppe  mit  1—10  Kohlenstoffatomen,  eine  Arylgruppe,  ein  Halogenatom 
oder  eine  Polymerkette  darstellt  und  Rf  eine  Polyfluoralkyl-Gruppe  mit  1—20  Kohlenstoffatomen  oder  eine 
Gruppe  der  Formel 

1S  ASO2O—  I—  CH2(CF2)n, 

Ar 

worin  A  und  Ar  wie  eben  definiert  sind  und  n  eine  ganze  Zahl  von  1  bis  20  ist. 
20  2  Verfahren  zur  Herstellung  einer  Verbindung  gemass  Anspruch  1,  enthaltend  d.e  Umsetzung  emer 

Fluoralkyliodoso-Verbindung  der  Formel  II 

Rf'CH2l(0C0CF3)2  (ID 

25  worin  Rf  eine  Polyfluoralkyl-Gruppe  mit  1—20  Kohlenstoffatomen  oder  eine  Gruppe  der  Formel 
(CF3C00)2ICH2(CF2)n  darstellt,  worin  n  eine  ganze  Zahl  von  1  bis  20  ist,  mit  einer  aromatischen  Verbindung 
der  Formel  II 

ArH  (I") 

30  worin  Ar  eine  substituierte  oder  unsubstituierte  Phenylgruppe  darstellt  und  mit  einer  Sulfonsaure  der 
Formel  IV 

ASO3H  (IV) 

worin  A  eine  Alkylgruppe  mit  1  —  10  Kohlenstoffatomen,  eine  Alkoxygruppe  mit  1  —  10  Kohlenstoffatomen, 
35  ein  Halogenatom,  eine  Hydroxygruppe  oder  eine,  Polymerkette  darstellt. 

3.  Verfahren  gemass  Anspruch  2,  welches  in  einem  Losungsmittel  bei  einer  Temperatur  von  -30°C  bis 
30°C  durchgefiihrt  wird. 

4.  Verfahren  zur  Herstellung  eines  Fluoralkyl-Anilins,  umfassend  die  Umsetzung  einer  Verbindung 
gemass  Anspruch  1  mit  Anilin  oder  einem  Alkyl-Anilin  in  Methylenchlorid. 

40 
Revendications 

1.  Compose  de  fluoroalkylaryliodonium  represents  par  la  formule  (I): 

RfCH2—  I—  OSO2A  (X) 
45  , 

Ar 

ou  Ar  represente  un  groupe  phenyle  substitue  ou  non  substitue  dans  lequel  le  substituant  est  un  groupe 
50  alkyle  ayant  1  a  5  atomes  de  carbone  ou  un  atome  d'halogene,  A  represente  un  groupe  alkyle  ayant  1  a  10 

atomes  de  carbone,  un  groupe  alkoxy  ayant  1  a  10  atomes  de  carbone,  un  groupe  aryle,  un  atome 
d'halogene  ou  une  chaine  de  polymeres,  et  Rf  represente  un  groupe  polyfluoroalkyle  ayant  1  a  20  atomes 
de  carbone  ou  un  groupe  de  la  formule 

55  ASO2O—  I—  CH2(CF2)n, 

Ar 

dans  lequel  A  et  Ar  sont  tels  que  decrits  ci-dessus  et  n  est  un  nombre  entier  de  1  a  20. 
so  2.  Methode  de  preparation  d'un  compose  selon  la  revendication  1,  qui  comprend  la  reaction  d'un 

fluoroalkyliodoso-compose  represente  par  la  formule  (II): 

Rf'CH2l(OCOCF3)2  CD 

65  dans  lequel  Rf  represente  un  groupe  polyfluoroalkyle  ayant  1  a  20  atomes  de  carbone  ou  un  groupe  de  la 

12 
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formule:  (CF3COO)2ICH2(CF2)n  dans  lequel  n  est  un  nombre  entier  de  1  a  20,  avec  un  compose  aromatique 
represente  par  la  formule  (III): 

ArH  (III) 

5  dans  lequel  Ar  represente  un  groupe  phenyle  substitue  ou  non  substitue,  et  un  acide  sulfonique  represente 
par  la  formule  (IV): 

ASO3H  (IV) 

w  dans  lequel  A  represente  un  groupe  alkyle  ayant  1  a  10  atomes  de  carbone,  un  groupe  alkoxy  ayant  1  a  10 
atomes  de  carbone,  un  atome  d'halogene,  un  groupe  hydroxy  ou  une  chatne  de  polymeres. 

3.  Procede  selon  la  revendication  2,  qui  est  conduit  dans  un  solvant  a  une  temperature  de  -30°C  a  30cC. 
4.  Procede  de  preparation  d'une  aniline  fluoroalkyle  qui  comprend  la  reaction  d'un  compose  selon  la 

revendication  1  avec  une  aniline  ou  une  aniline  alkyle  dans  du  chlorure  de  methylene. 
15 
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