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Use of organoiodo compounds

o Organoiodo compounds are used as substrates in carbon—-carbon,
carbon-nitrogen or carbon—-oxygen bond formation reactions.
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Application of organoiodo compounds

o As drugs or radioactively labelled
diagnostic markers.

Natutral organoiodine compound: thyroid hormones thyroxine (T4)



Synthesis of iodo-substituted organic compounds

Electrophilic aromatic iodination
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Electrophilic iodinating reagents:

¢ Elemental iodine

Other electrophilic iodinating reagents:
¢ N-iodosuccinimide and other N-I compounds
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The use of elemental iodine

Disadvantages of using elemental iodine:

O (i) low electrophilicity of I,.

o (ii) release of HI during the iodination process, which
ordinarily causes the rupture of carbon—iodine bond.

o (iii) low atom economy (half of the iodine atoms are lost)

Modified synthetic methodologies:

O $i) Hydrogen iodide trapping by a base, or iodide trapping by
ormation of insoluble metal iodides.

o (ii) Use of a Lewis or Bronsted acid which polarises the
iodine molecule, thus increasing its electrophilicity.

o (iii) Oxidative activation producing iodonium species or
regenerating released iodide.

(4) Stavber, S.; Jereb, M.; Zupan, M. Synthesis 2008, 10, 1487.



Possible mechanism of iodination

A: electron-deficient species

& & ® ®
[l A S—H —I
|?..1.L..|....(?..A A@ A@
S-H = | S—H |
|>S@ or (SD»\/II
H H
S—I

(4) Stavber, S.; Jereb, M.; Zupan, M. Synthesis 2008, 10, 1487.



New approches by using electrophilic iodinating reagents

Recently, N-iodosuccinimide (NIS) was reported to be an efficient iodinating agent
either at elevated temperature or in conjunction with Lewis or Brénsted acids such as
trifuoroacetic acid, triflic acid, ZrCl,, or BF;-Et,O as catalysts.
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The use of 1,3-diiodo-5,5-dimethylhydantoin for iodination reaction
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Organocatalytic bromination of alkenes

T1 also works!
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Recent application of DIH
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Synthesis of 1,3-diiodo-5,5-dimethylhydantoin (DIH)
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¢ The use of pure DIH
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solvent  lodinating agent Catalyst
(20%)
1 CH,CI, DIH - - 72 N.R.
2 CH,CI, DIH T1 - 7 96
3 CH,CI, DIH H,O (Sul) 7 30
4 CH,CI, DIH T1 H,O (Sul) 6 98
5 CH,Cl, DIH Tl Pyridine 24 N.R.
(20%)
6 CH,CI, DIH T1 DMSO (20%) 5.5 87
7 CH,CI, DIH PPh,0 (20%) 24 N.R.
8 CH,CI, DIH T1 PPh,0 (20%) 4 95
9 CH,Cl, DIH T1 Benzoic acid 3 95
(20%)
Hgo (Sul)
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Entry solvent Iodinating Catalyst Co-catalyst

agent (20%)
1 CH,CI, NIS T1 PPh,0 (20%) 18 25
1 Acetone DIH - - 20 N.R.
2 Acetone DIH T1 PPh,0 (20%) 21 44
* Jodoacetone and unknown products were also formed.

Possible mode of activation
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‘ The trend of reaction rate catalyzed by T1 and T1+PPh,O

e OMe

OMe
lodination of 1,2-dimethoxybenzene with 1,3-Diiodo-5,5- o OMe
H i O,
dimethylhydantoin catalyzed by T1 (20%) Me + N—I

1 eqiv. 0.75 eqiv.

—e—T1(20%)

Conversion (%)

Time (h)

lodination of 1,2-dimethoxybenzene w ith 1,3-Diiodo-5,5-dimethylhydantoin
catalyzed by T1(20%)+PPh30(20%)

—o— T1(20%)+PPh30(20%)

Conversion (%)

0 1 2 3 4 5 6 7 8
Time (h)

V¢



Investigating the kinetics of reaction by NMR
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Problem: DIH has a low solubility in DCM



Possible explanation for the need for an initialization period

OMe OMe

O T1 (20 mol%) 0 ©/0Me
M PPh;0(20%) M B OMe
N N—I > N N + I -
- T< CH,Cl, - T<
0] O I

Effect of substrate

OMe
OMe

0 T1 (20 mol%) OMe on
o (]
MN—I PPh30(20%) stirred for 3h stirred for additional 1.15h ——— »

/N« CH20|2
0O I
conv. (94%)

1



Effect of Hydantoin as co-catalyst
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Optimization of reaction conditions
Investigate substrate limitations
The use of alcohols as co-catalyst

Benzoic acid and water were successful co-catalyst;
what will happen if using Mandelic acid combined with
T17?
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Thank you for your attention



