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OPPI BRIEFS 

sulfuric acid, and 7.8% water. As used in the above table 

( %  NSA), "60% NSA" would indicate a mixture of 6 0 %  DuPont 

NSA solution and 40% added water (by volume). The addi- 

tion of water results in partial decomposition (with vig- 

orous evolution of NO, vapors) as well as dilution of the 

NSA. NSA concentrations and temperatures used were select- 

ed by determininythe mildestconditions which would allow 

the hydrolysis to proceed at a convenient rate. In some 

cases, dichloromethane was added to the NSA solution to 

form a two-phase reaction mixture. 

4 .  Structures assigned to the carboxylic acids were confirmed 

by comparison with authentic samples. 

SYNTHESIS OF ARYL HALIDES - via ORGANOBORANE CHEMISTRY 

Submitted by George W. Kabalka*, Kunda A. R. Sastry, Usha Sas- 
(12/21/81) try and Vishwanatha Somayaji 

Department of Chemistry 
University of Tennessee 
Knoxville, Tennessee 37996-1600 

Aryl halides are generally formed via reaction of aryl 
diazonium salts with halide ions. These reactions are quite 

sensitive to temperature, solvent, and other factors. Never- 

theless, the products are isomerically pure, in contrast to 

the mixtures which are obtained via direct halogenation of 
arenes. We recently developed new halogenation methods which 

involve the reaction of organoboranes with halide ions in the 

presence of chloramine-T. we have found these reactions to be 
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s u i t a b l e  €or  t h e  r ap id  syn thes i s  of a v a r i e t y  of func t iona l ly  

s u b s t i t u t e d  a r y l  ha l ides .  

The a ry lboronic  ac ids  are convenient ly  prepared via re- 

ac t ion  of a r y l  l i t h ium ( o r  Grignard) reagents  with t r ime thy l  

bora te  and many of them a r e  commercially ava i l ab le .  They are 

e a s i l y  handled s o l i d s  which a r e  s t a b l e  towards hydro lys is  and 

moderately s t a b l e  towards oxidat ion.  The r e a c t i o n s  of a r y l -  

boronic  a c i d s  wi th  halogens have been examined; 2-4 they gen- 

e r a l l y  r equ i r e  long r eac t ion  t i m e s  and d r a s t i c  cond i t ions ,  

o f t en  leading  t o  competing r eac t ions  such a s  oxida t ion6  o r  

add i t ion6 '7  of t h e  halogens t o  t h e  boronic  ac id .  

5 

The r e s u l t s  

of our  study are presented i n  Table 1. 

TABLE 1. Halogenation of Arylboronic Acids 

Yields  ( % )  

Boronic Acid P roduc ta Iod ina t ion  Bromination 

C6H5B (OH) 2 C6H5-X 87 89 

P - C H ~ C ~ H ~ B ( O H ) ~  p-CH3C6H4X 88 80 

p-BrC6H4B (OH) 2- B r C  H4 X 85 83 

p-H02CC6H4B (OH) p-H02CC6H4X 79 6 1  

a 

~- 

The products  i nd ica t ed  conta in  iod ine  and bromine respec-  
t i v e l y .  

acterist ics i n  accord wi th  a u t h e n t i c  samples. 

A l l  products  exh ib i t ed  phys ica l  and s p e c t r a l  char- 

EXPERIMENTAL 

Benzeneboronic a c i d  and p-bromophenylboronic a c i d  w e r e  purchas- 
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ed from A l d r i c h  Chemical Co. p-Tolueneboronic  a c i d 8  and p- 
carboxyphenylboronic  acid w e r e  p r e p a r e d  a c c o r d i n g  t o  estab- 

l i s h e d  p r o c e d u r e s .  

Halogenat ion .  Genera l  Procedure.-  The a r y l b o r o n i c  a c i d  ( 2  

mmol) w a s  d i s s o l v e d  i n  8 m l  of 50% aqueous methanol  i n  a round 

bottomed f l a s k  which w a s  s h i e l d e d  from l i g h t .  Aqueous sodium 

h a l i d e  ( 2 . 5  mmol, 2.5 m l  o f  a 1.0 N s o l u t i o n )  w a s  added,  f o l -  

l o w e d  by chloramine-T (4.0 mmol, 0.9 9) d i s s o l v e d  i n  8 m l  o f  

50% aqueous methanol .  [ I n  t h e  b r o m i n a t i o n  r e a c t i o n s , 4  m l  of 

10% aqueous H C 1  w e r e  added a t  t h i s  s t a g e . ]  The r e a c t i o n  mix- 

t u r e  w a s  s t irred f o r  1 5  m i n u t e s  a t  r o o m  t e m p e r a t u r e  (color 

f a d e s ) "  and  t h e n  d i l u t e d  w i t h  20 m l  o f  water. The p r o d u c t  

w a s  e x t r a c t e d  i n t o  e t h e r ,  t h e  s o l u t i o n  dr ied over anhydrous 

MgS04, and  t h e  s o l v e n t  removed. The p r o d u c t s  w e r e  p u r i f i e d  

by column chromatography on s i l i c a  g e l  u s i n g  9O:lO p e t r o l e u m  

e t h e r - e t h y l  acetate as e l u e n t .  

Acknowledgement.- W e  wish  t o  thank  t h e  N a t i o n a l  I n s t i t u t e s  of 
H e a l t h  (1-R01-GM-2517) and t h e  Department o f  Energy (DE-ASO5- 
80-EV1063) f o r  s u p p o r t  o f  t h i s  r e s e a r c h .  
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FACILE OXIDATIVE CLEAVAGE OF CARBON-CARBON 

MULTIPLE BONDS W I T H  CHROMIUM(V) REAGENT [(BiPy)H2CrOC15] 

- Submitted by T. K. Chakraborty and S. Chandrasekaran" 
( 4/2  7/8 2 1 

Department of Chemistry 
Indian  I n s t i t u t e  of Technology 
Kanpur 208016, I N D I A  

Recent ly  we  reported '  t h e  use  o f  chromium(V) r e a g e n t s  f o r  

t h e  o x i d a t i o n  of a l c o h o l s  t o  carbonyl  compounds and of  a lde -  

hydes t o  ca rboxy l i c  a c i d s .  W e  now r e p o r t  a f a c i l e  o x i d a t i v e  

c leavage  of carbon-carbon m u l t i p l e  bonds i n  t h e  absence of  

r e a d i l y  o x i d i s a b l e  a l coho l  or aldehyde groups.  The o x i d a t i o n  

of  carbon-carbon m u l t i p l e  bonds wi th  d i f f e r e n t  chromium(V1) re- 

agen t s  i s  o f t e n  complicated by va r ious  s ide - reac t ions .  I n  gen- 

e r a l  it has  been observed t h a t  i n  a p a r t i a l l y  aqueous medium, 

chromic a c i d  f avor s  o x i d a t i v e  c leavage  of  carbon-carbon mul t i -  

p l e  bonds whereas anhydrous c o n d i t i o n s  favor e i t h e r  a t t a c k  a t  

a l l y l i c  p o s i t i o n s  or p a r t i a l  o x i d a t i o n  of  t h e  double  bond t o  

form epoxides ,  d i o l  d e r i v a t i v e s  o r  k e t o l s ;  rearrangement o f  

t h e  in t e rmed ia t e  o x i d a t i o n  products  has  a l so  been observed. 

W e  have now found t h a t  t h e  chromium(V) complex [(BiPy)H2- 
3 C r O C 1 5 ]  e f f e c t s  a f a i r l y  c l e a n  o x i d a t i v e  c leavage  of carbon- 
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