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New reagents for the iodobromination of alkenes 
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Despite a great  n u m b e r  of  studies dealing with mixed 
halogenat ion  of  unsa tura ted  compounds ,  only few ex- 
amples of  the in te rac t ion  o f  IBr  with olefins resulting in 
mixtures of  iodobromides ,  dibromides,  and diiodides are 
known. 

Earlier, z we found  effective iodochlor inat ing reagents 
based on KICI 2. In con t inua t ion  of  these studies, we 
discovered the perfec t  iodobromina t ing  properties o f  
KIBr  2 and of  the  K I - - P B r  5 system. 

Thus,  K I B r  2 reacts  with norbornene  at - 3 0  ~ to 
give a mixture  o f  b r o m o i o d o n o r b o m a n e s  1 and 2 in high 
yield. In the case o f  the K I - - P B r  5 system, the react ion 
proceeds analogously  even at - 7 0  ~ which suggests its 
s tronger e lec t rophi t ic  propert ies.  When  compar ing  the  
ratio of  the rear ranged  adduct  ( I )  to the non-rear ranged 
one (2), one  can  conc lude  that the reagents have an 
approximately  equal  effect ive electrophil ici ty.  3 
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KI--PBr 5 24% 25% 
KIBr 2 39% 33% 

Thus, we found two new reagents for iodobrominat ion 
o f  olefins. It was demons t r a t ed  that use of  KIBr2 results 
in a high yield o f  iodobromina t ion  products  and is 
convenient  for carrying out  the reaction.  The  K I - - P B r  5 
system has a h igh  react ivi ty,  but  gives a lower yield o f  
the main products  due  to side processes. 

IH and 13C N M R  spectra were obtained on a VXR-400 
Varian instrument (IH, 400 and 13C. 100 MHz). The chemical 
shifts are given in the 8 scale with tetramethylsilane as the 
internal standard. 

Procedure of i~lobromination. A. KIBr z. KIBr 2 (1.63 g, 
0.005 mol) was added to a solution of norbornene (0.47 g, 

0.005 tool) in 15 mL of CH2C12 cooled to - 3 0  ~ and stirred 
at this temperature for 0.5 h. The solvent was removed in 
vacuo, and the residue was chromatographed on silica gel 
,,Silpearb, with hexane as the eluent. 2-exo-Bromo-7-syn- 
iodobicyclo[2.2.1]heptane (1) (0.58 g, 39%) was obtained, 
1H NMR (CDCI~), 8:1.25--1.40 (m, 2 H, endo-H-5, endo-H-6); 
1.60--1.79 (m, 2 H, exo-H-5, ~ro-H-6); 2.21 (ddd, 1 H, endo-H-3, 
Jl = 14 Hz, J2 = 8.2 Hz, J3 = 1.1 Hz); 2.44 (t, 1 H, H-4, J = 
4 Hz); 2.65 (m, 1 H, ex0-H-3); 22.70 (d, l H, H- l ,  J = 4 Hz); 3.81 
(br.s, I H, H-7); 3.92 (ddd, I H, H-2, J'l = 8 Hz, 3" 2 = 5 Hz, J3 --- 
I Hz), 13C NMR (CDCI3), 6: 24.1: 26.3; 29.0; 43.1; 46.0; 48.5; 
50.8; 2-endo-Bromo-3-exo-iodobicyclo[2.2.1]heptane (2) 
(0.50 g, 33%) was obtained, 1H N M R  (CDC13) , 5, 3... 1.33-- 
1.40 (m, 1 H, endo-H-6); 1.47 (m, I H, anti-H-7); 1.60--1.68 (m, 
2 H, exo-H-5, exo-H-6); 1.80--1.87 (m, I H, endo-H-5); 2.09 (m, 
1 H, syn-H-7); 2.38 (br.s, I H, H-I); 2.49 (br.s, 1 H, H-4); 3.93 
(dd, 1 H, H-3, J1 = 3.9 Hz, -/2 = 2.8 Hz); 4.52 (dd, 1 H, H-2, Jl = 
4.1 Hz, J2 = 4.3 Hz), 13C NMR (CDCI3) , ~5: 27.8; 29.0; 34.6; 
38.1; 4t.6; 46.7; 48.6. For the mixture of 1 and 2, found (%): 
C, 43.15; H, 3.60. CsHsBrCI. Calculated (%): C, 43.74; 
H, 3.64. 

B. The KI--PBr 5 system. KI (0.83 g, 0.005 mol) was added 
to a solution of PBr 5 (2.16 g, 0.005 tool) in 10 mL of CH2CI~ - 
cooled to -70  ~ and stirred for 5 rain. Then. a solution of 
norbornene (0.47 g, 0.005 mol) in 5 mL of CH2CI 2 was added. 
The reaction mixture was stirred at this temperature for 0.5 h. 
The isolation of products was performed by analogy with 
procedure ,4. Compound 1 (0.36 g, 24%) and compound 2 
(0.37 g, 25%) were obtained. 
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