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J =  4.6 Hz). t3C NMR (CDCI 3 + CD3OD), ~5:136.25 (C(II)); 
134.59 (C(13)); t26.08 (C(12)); 125.52 (C(18)); 62.47 (C(30)); 
62.08 (C(6 ')); C(6")). 
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Two new convenient systems for electrophilic iodochlorination of otefins are proposed: 
KiP 3 + 12 + HCI (in aqueous solutions) and KICI 4 + 12 (in organic solvents). 
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Previously, we proposed that potassium dichloro-  
ioda te0)  would  be a c o n v e n i e n t  reagent for iodo-  
chlor inat ion  o f  mul t ip le  bonds. 1 

CI 

+ KICI 2 ~ 

The present work describes two new iodinating sys- 
tems based on monovalen t  iodine. Potassium dichloro- 
iod~te(z) can be obtained by a three-stage synthesis, z The  
systems proposed make the synthesis simpler because 
compounds  of  monova len t  iodine are formed in situ. 

The fir'st system based on K I P  3 + 12 replaces KICI 2 
in react ions conduc t ed  in aqueous  media.  It is known 
that in the presence  o f  HCI the equi l ibr ium 

IO~ + 212-,- 6H + + 10Cl- ,~ - 51C12- +- 3H20 

is shifted to the right. 3 T h i s  allows one to obtain 
acidified KIC12 solutions and  to use them as an iodinat-  
ing system: 

CI 

~'~--~+KIO3+ | ' ~  i ~  " -  H~,O 

When an organic so lvent  is used as the med ium,  a 
system based on potass ium tetrachloroiodate(HJ) (ob- 
tained in one step by ch lo r ina t ion  of  an aqueous  KI 
soh, tion) z and iodine is effect ive  

CI 
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Table 1, Halogenation of olefins 

Olelin Reaction products Overall yield of halides in the system (%) 

KICI (+  12 KIO 3 +  12+ HCI KICI 2 

PhCH=CH-~ 
PhCH=CHC:OOH 

BtlI~CH=CH2 

PhCHCICH~I (1), PhCHICH2CI (2) 
PhCH(OH)CHICOOH (3) 

Bu"CHCICH21 (4), BunCHICH2CI (5) 

82 77 89 l 
- -  60 98 I 

83 98 100 i 

77 75 82 I 

The  fact tha t  the  reac t ion  wi th  KICI 4 in the absence  
of  12 leads to o t h e r  results  I suggests tha t  c o m p o u n d s  of  
m o n o v a l e n t  iod ine  are fo rmed  in th is  system. 

The  possibi l i t ies  of  the  new iod ina t ing  systems were 
i l lustrated by reac t ions  with four  model  olefins. As with 
KICI2, the  use of  the  systems p roposed  allows one to 
ob ta in  the  ma in  p roduc t  in high yields for all cases 
(Table  1 ). We found  tha t  the  rat io of  the  products  of the  
i odoch to r i na t i on  o f  s tyrene  (1 : 2- = 5 : 1), which  has 
been  d e t e r m i n e d  earl ier ,  i is r e t a ined  w h e n  the  new 
systems are used. Equally,  the  ra t io  of  the  isomers  o f  
i o d o c h t o r o h e x a n e  (4 : 5 = 2 : 1), wh ich  was found  from 
the  h igh - r e so lu t i on  IH N M R  s p e c t r u m ,  r ema ins  un-  
changed .  As in the  case of  KIC12, ! the  reac t ion  with 
c i n n a m i c  acid is the  except ion .  Th i s  reac t ion  occurs  
on ly  in an aqueous  m e d i u m  to give iodohydr in  (3). 

HCI 
PhCH=CHCOOH -~ K]O 3 + 12 7 PhCH(OH)CHICOOH 

3 

E x p e r i m e n t a l  

The physicochemical characteristics of compounds 1--3 
obtained correspond to those given earlier.l 

Reactions in aqueous solutions.  General  procedure. Potas- 
sium iodate and iodine (in the molar ratio of 1 : 2) were placed 
in water, and HC1 was added with stirring until a transparent 
orange-red solution was formed. The solution was cooled to 
+5 ~ and an olefin was added (in the ratio of 5 tool of the 
olefin per I tool of KIO3). The reaction mixture was stirred 
with cooling for 30 min. Then a Na~SO 3 solution was added 
until the iodine color disappeared, and the product was ex- 

tracted with chloroform or ethyl acetate. The extract was dried 
with MgSO~, and the solvent was evaporated in vacuo. 

Reactions in chloroform. General  procedure. A mixture of 
KICI 4 and 12 (I " I) was grounded in a mortar and poured in 
CHCI 3. An olefin was added with cooling and stirring (in the 
ratio of 3 tool of the olefin per I tool of 12). Stirring was 
continued for 30 min, and then the solution was washed with 
Na2SO 3 and worked up as above. 

Reaction of hex-l -ene with potassium dlchioroiodate(0. 
Hex-I-ene (0.5 g, 0.74 mL, 6 retool) was added with stirring to 
a solution of KICI 2 (1.42 g, 6 mmol) in 5 mL of chloroform. 
Isolation was performed similarly to the preceding procedure. 
A mixture (I.19 g, 82,%) of 2-chloro-l- iodohexane (4) and 
I-chloro-2-iodohexane (5) was obtained in the ratio of 2 : 1, 
nD 20 1.5204. IH NMR (400 MHz, CDCI3), 8: 4 :4 .14 (tt, 1 H, 
HCCI, JI = 4.6 Hz, 3"2 = 10.4 Hz); 3.96 (dd, l H, CH21, 3" I = 
4.6 Hz, 3 2 = t l .2  Hz); 3.74 (dd, I H, CH21, ./t = 10.4 Hz, 
at2= 11.2 Hz); 5 : 3 . 9 0  (tt, I H, HCI, 71= 4.6 Hz, J 2 =  
8.2 Hz); 3.50 (dd, I H, CH2CI, JI--- 4.6 Hz, J~ = 10.0 Hz); 
3.35 (dd, 1 H, CH2C1, Jt = 8.2 Hz, 3" 2 =  10.() Hz), 2.05-- 
0.80 (m, 9 H, C4Hg). Found (%): C, 29.58; H, 4.97. C6HI2C11. 
Calculated (,%): C, 29.24; H, 4.90. 
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