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SYNTHETIC COMMUNICATIONS, 23(1 l), 1577-1582 (1993) 

FACILE COAVERSIOS OF ARENEDIAZOKIUY SALTS TO TIIE C")RRES!~OKDIXG 

FLUOROAREKES USTYG ROROS '~RIFLUORIDE r)IET!IYL ETHER UO!lrI,ES 

KGiclii Sliinliaiiia. Sh in j i  A k i ,  Takuya  Fiir 'ut-a,  
9: 

and Jun- i c h i  Mi naiiiikawa 

Process Res~arc.11 D i v  , Seconcl Tokushiiiia Fac to ry ,  

O t s u k a  Pharinaceuticnl Co. , Ltd .  , Tokusliiiiin. 771-01 .Jal~an 

Abs t r ac t  : The  conversion of vai.ioiis ai~enediazoninni s a l t s  1 to  

the cor responding  f Juo roa renes  - 2 has been achieved i n  good 

yields nnder mild cond i t ions  i n  Imron t r i f1uor i ; l e  r t i e t h y l  e the r  

coinp 1 ex . 

111 recent  y e a r s ,  preparation of fliioroarenes has heen a 
3 - 5 )  s u b j e c t  o f  ex tens ive  s t u d i e s .  T h e  Balz-Schiemann r e a c t i o n .  

f luoro-dediazonia t ion  of arenediazonium tetraf l i iorolmratc  s a l t s ,  

p rov ides  one of t h e  most convenient nietliods f o r  a r eg iospec i f  i c  

i n t r o d u c t i o n  of f l u o r i n e  i n t o  aroiiiatic r i n g s .  G'7) T h i s  

p rocedure .  however, involves  t!iermal deconiposit ion of tl iazoniriiii 

s a l t s ,  wliich could f je hazardous anti may s u f f e r  i 11- 

r e p r o d u c i b i l i t y  depending on t h e  s u b s t r a t e s .  O l a h  e t  a! .') !lave 

c i r cumvent ed t h e  11 i gh t enipe r a t  II re t herina 1 d pcoiiipos i t i on of 

diazoninni s a l t s  by  employing a lq~d~.ogen f l uo r ide -o rgan ic  base 
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1578 SHINHAMA ET AL, 

inisture ( P . s ; .  709> w;w I1F. 30% i \ : /w p y r i d i n e )  as t h t -  

cletliazoiiiat i o i i  so lvent  . The mist I I ~ P  is an a i i i i r i e - ~ , o l y ( I i ~ ~ d r o ~ e ~ i  

f1uoride)coiii l~les in eqiii1ibriuii1 with a c e r t a i n  ainoruit of f r e e  

hydrogen f I u o r i d e .  T h e  a c i d  i i i isture Jias !)eeii ut i 1 i z e d  for 

v a r i o u s  t j*pes o f  f l u o r i n a t  i o n  react  ions.  T l i i i s ,  t he  

conversion o f  nii i i i ionrei ies t o  t h e  correspondin: f liioroarenes 

through d iazoniwi  s a l t s  can ! )e  achieved i i i  iiiaiiy cases ri-ith y i e ld  

h e t t e r  t h a n  those oh ta ined  w i t h  tlie coiivcnt i o i i a l  h ! z  Scliieiiiann 

reac t ion .  Ilowevei. tlie reqiiireiiieiit of s p e c i a l  F ~ I I  ipineiits. siicli 

a s  FEP ves se l s .  's') t o  !iandle st  I-oiigly corrosive hydrogen 

fluoride r eagen t s  iiiay be a problelil in orditiai-y !a lwrator  i e s .  We 

i c i s l i  t o  re lmr t  ! i e r ~  a i'i'act i c a l  ded iazonint  ion 1)rc)cedure 

employing a nori-protonic s o l v e n t ,  lmrc~ii t r i f l u o r i d e  d ie t l iy l  

e t h e r  complex. 

5 )  

2 5 )  

A v a r i e t y  o f  ;irt.netiiazoiiiuiii t e t  raf !uoi-ol)oratPs 0 1 %  

hesa f 1 uo rol,lio sp Iia t c s 01) t a i i ial)  1 e f roiji t lie co r r espoiid i ti: 

nminoarencs in hiah i ' ielci. iindergo :I siiinot!l thr*rmal 

tlecomposition i n  hot,oii t r i f l u o r i d e  d i e t h y l  c, t l ic?r  complex a t  a 

low tempera ture  (20-125 "C) a f f o r d i n g  the corresponding 

f l u o r o a r e n e s  2 with i i ~ i n i o ~ u i i i  forniat ion of t h e  h y -  product ArH. 

T h e  l)oroii t r i f  l u o r i d e  acltluct appears  t o  b e  an escel!ent so lvent  

i n  l r i e i c  of i t s  appropt - ia te  I )o i l i i ig  p o i n t  ( I Z 6 O C )  and thermal and 

photocheiiiical s t a b i 1 i t y .  A s  shown i n  t h e  T a b l e ,  a v a r i e t y  of 

s u h s t  i t u t e d  !~enzenediazorii~iiii s a l t s  gave the cor re spond ing  f l a o r o  

compounds upon heat iiig 111 t h i s  solveli t  wit I1 y i e l d s  r ang ing  froiii 

e x c e l l e n t  t o  moderate.  

Ir, , 

A r N 2 X  

1 - 
l a  

1 b 
- 
- 

The dediazon 

photo- i r r a d  i a t  i on .  

2 - 
X=RF4 

G X=PF 

a t i o n  r c a c t  ion crtn h e  acce lera ted  I>g 

Thus the r e a c t  i o n  tempera ture  can be lowered 
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BORON TRIFLUORIDE DIETHYL ETHER COMPLEX 1579 

D i a zon i um R e a c t i o n  Reaction Y i e J d  of  2 ( % )  
S a l t  1 Temp. ( “ C )  Titlie ( h r )  A )  1 ) )  I ’  6 )  

4-K02-C6HqK2BF1 120-125 

3 - N O  -C H N BF 120- 225 

3-Y02-4-Me-C fl N PFC, 1 2 0 - 1 2 5  

2-(Et02C-)CGH,X2PFG 120-125  

4-(Et02C-)C6H4X2PPG 120-125 

2 6 4 2  4 

6 3 2  

4 - C 1 - C6H4X2 PF6 120 125 

2,3-C!2-C6H3h’2PF6 35 37 

2,4-F7-3-Me-C H K PF, 23 -25  

4-?leO-C6H4N2PFG 120-125  

2 , 4 - B r  -5,6-9e3-C HR PF 120-125 2 - 6 2 6  

- 6 2 2  

2 -Ye - CG H K2 PF 1 2 0 - 1 2 5  

3-We-C H N PF 120-  3 2 5  

4-?le-C6HqK2?F6 1 2 0 - 1 2 5  

2.6-Me -C H K PF 120-125 

2,3-Me2-C6H3N2PFG 2 0 - 3 0  

(2-C H R PF 120 125 

6 4 2  6 

2 6 3 2  6 

1 0 7 2  6 

1 

1 

1 

1 

I 

1 

4 

1 

8 

1 

1 

1 

1 

1 

5 

1 

72 (11 40-58 

29 13-54 

69 87 

85 68-87 

57 71 

6 2  

G G C )  

G 2 C )  

4 8 )  

89 

72 90 

6.5 74 87 

5 4  

6 4 

62 

13.3 GO 98 

a )  I s o l a t e d  yield.  b) HPLC y i e l d .  c ) T h e  mixture was i r r a d i a t e d  

w i t h  l i l t  r a v i o l e t  l i g h t  d )  4 - E t l i o x ~ f l u o r o ! ~ c n z e ~ 1 ~  (164)  was 

o b t a i n e d  a s  the I)y-product. 
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1580 SHINHAMA ET AL. 

d r a s t i L d l l y  cls shown 111 the  1a l ) le  couple  of  - t y p i c a l  

exper imenta l  p roccdures  a r e  s l io r~n  be l o w .  T h e  aiiioirnts of 

b y  products ArH icere lrss t l i a i i  the  tliernial react  i o n  t lescrilwd 

above . 

I3F,,Lt ?O 
3 -  

lispe r i nien t a 1 

A l !  the  1,oiIing p o i n t s  irere uncc)rrected. Ai ia ly t ica l  

deterininat ions I i y  IIPLC were yerforined on B Shiinadzu 1&6A 1 i q u i d  

clironiatograyli with ;I TSI< a e l  O D s -  120T coI.u~nii. 'V--NElR s p e c t r a  

were t a k e n  a t  200 MHz on a Variaii XL-200 NPlK spec t ron ie t e r .  If? 

s p e c t r a  were recorded w i t h  a Perkin Elnier 1600 s e r i e s  FTIR 

a p p a r a t u s  . Nass spectra  were recorded with a SIi iinadzu 

GCMS--QPIOOO spec t . rometer .  

The  tliernial convers ion  of  diazonium s a l t s  1 t o  t h e  

cor responding  f luoroarenes  2 in I>oroti t r i f l u o r i d e  d i e t h y 1  

coinp 1 ex 
T h e  fo l lowing  i s  a t y p i c a l  r u n .  A stirred suspens ion  of' 

2 ,  6-diiiiethyll,enzeiiediazoniuiii hexafli iorophosphate ( 1 4 .  4 g ,  60 

minol) and boron t r i f l o o i - i d e  d i e t h y l  e t h e r  coniplex (50 n i l )  was 

heated for 1 111. a1 120 t o  125 "C under n i t r o g e n .  Tlieii tlie 

r e a c t  ion mixture  was coo led ,  d i l u t e d  wi th  e t h y l  a c e t a t e  and 

poured o n t o  i c e .  The  o rgan ic  l a y e r  was rcasheri w i t h  water  and 

d r i e d  (Na2S04) .  T h e  s o l u t i o n  was concen t r a t ed  and d i s t i l l e d  

( b p  55-58"C/R8 minHg) t o  g ive  4 . 8 8  g (64%) of  2-f!uor'o-ni-x3:1ene. 

Var ious  o t h e r  arenediazonirini s a l t s  1 were a l s o  sliowt~ t o  
undergo f a c i l e  decomposition t o  t h e  correspoiiding f luoroarenes  2 
upon heat ing in horon t r i f l u o r i d e  d ie thy!  e t h e r  comples. A 1 1  

tlie p roduc t s  w e r e  i d e n t i f i e d  by compariiig t h e i r  IH and N Y R  
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BORON TRIFLUORIDE DIETHYL ETHER COMPLEX 1581 

s p e c t r a  and Imi1 ing points rvith those  of au t l i en t i r  cotii~~ouiids. 

The resiiltr. a re  sitiiiiiiarized 111 the T a b l e  

The pl~otocheinical coiiversion of tiiazoiiitim salts 1 t o  the 

corresponding f l u o r o a r e n e s  2 i n  Imroii t i - i f  lrioritle d i e t h y 1  

comp 1 ex 

The fo l lowing  i s  a t y p i c a l  run. A stirrrrl suspens ion  of 

2,3-dichloroIzeiizenediazoniui~i IiesafluoroDIiospliate ( 5 .  E l  g .  I S .  2 

n i ino l )  and boron t r i f  luo r ide  d i e t h p l  e t l i ~ r  coinplex ( I 3 0  1111) was 

i r r a d i a t e d  w i t h  u l t r a v i o l c t  l i g h t  f o r  4 Iir a t  - 10 t u  5 'C hy 

u s i n g  a high p r e s s u r e  mercury latiip ( R i k o  Icagaku Saiigyo I ( .  K .  t y t ) e  

LJVL-1OOP). The r e a c t  ion inistiire was dilrit etl wit11 e t h y l  a c e t a t e  

and poured onto  i c e .  The organic  layer was d r i e d  (Na2S04) ,  

concen t r a t ed  and d i s t i l l e d  ( I q i  70-72 T/28 nintHg) g i v i n g  1 . 9 8  g 

(66%) of 2,3-dicl~lorofluoroben~ene. The s t r u c t u r e  of the 

product was i d e n t i f i e d  b y  IR and NEIR spectroscopies .  

Acknowledgement: T h e  au the r s  w i s h  t o  tfiank P ro fes so r  Teruaki 

Nukaiyama of  Sc ience  Un ive r s i ty  of Tokyo and P ro fes so r  enieritns 

Se i  Ots'uka of Osaka I Jn ivers i ty  fo r  t he i r  1iell)ful  ad-vice. 
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1582 SHINHAMA ET AL. 
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