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The conversion of alcohols into alkyl iodides is very often a useful and necessary organic 

transformation. We wish now to report a simple and efficient one-step method for the conversion of 

alcohols into iodides under mild conditions via treatment of the alcohols or their trimethylsilyl 

ethers with the interesting electrophilic reagent, trimethylsilyl iodide.' 

The two classical methods for this reaction are a) the use of red phosphorus and molecular 

iodine,3 and b) the reaction of alcohols with hydrogen iodide, usually generated in situ from alkali -- 

iodide and acid. 4 Several newer methods have appeared recently which utilize a variety of phosphorus 

and boron derivatives and in which formation of a molecule containing a very stable phosphorus-oxygen 

double bond (phosphonate5 and phosphate6 derivatives) or a boron-oxygen single bond7 provides a large 

part of the driving force for the reaction. Finally, conversion of the alcohol into a good leaving 

group followed by nucleophilic attack by iodide ion forms the basis of several other recent 

techniques for this transformation.8 

RDH 
P4/12 or HX/MI 

=- RI 

I- (- O=PR13 or - HO-BX2 or - YO-) 

or [ROBXBI or RO-Y 

I- HI 

We have recently reported the use of trimethylsilyl iodide for the efficient conversion of alkyl 

carboxylates into trimethylsilyl carboxylates (and hence carboxylic acids)g and for the transforma- 

tion of dialkyl and aryl alkyl ethers into the corresponding alkyl and aryl trimethylsilyl ethers 
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(and hence alcohols and pheno1s)l.O When trimethylsilyl iodide 2 is added to a solution of the 

alcohol 1 in a chlorinated hydrocarbon solvent (CC14, CHC13, CH2Cl2) at 25" under a nitrogen 

atmosphere, a facile reaction occurs which is best monitored by NMR spectroscopy. The protons a 

to the oxygen disappear over a period of time and are replaced by the protons a to iodide in the 

corresponding alkyl iodide, 2. The silicon-containing byproducts in this reaction are a mixture 

of trimethylsilanol 4_ and hexamethyldisiloxane 3, the exact composition of which depends on the 

ROH + Me3SiI 
25°C 

- RI + Me3SiOH 
Me3SiI 

~ (Me3Si)20 

1 2 3 !I 5 

amount of trimethylsilyl iodide present. In this procedure hydrogen iodide is always produced. 

With molecules containing acid-sensitive functional groups, an alternate technique has been 

devised which avoids the production of hydrogen iodide. The trimethylsilyl ether 5 of the alcohol 

1 is prepared by normal, mild base-catalyzed procedures and then reacted with trimethylsilyl 

iodide 2.to afford the desired alkyl iodide 3 and hexamethyldisiloxane 5. 

ROH 
Me3SiCl 

_ ROSiMe3 
Me Si 

(Me3Si)2NH 
w RI + (Me3Si)20 

The 

of these 

with the 

1 25°C 5 - pyridine 
100% 

a 3 - 

results of the conversion of a series of alcohols into the corresponding iodides by both 

new techniques, that is, reaction of trimethylsilyl iodide with the alcohol itself or 

preformed trimethylsilyl ether are shown in the Table. From this data several interest- 

ing observations can be made. First, it is obvious that primary, secondary, and tertiary alcohols 

all can be converted into the corresponding iodides in good yields. Secondly, no general state- 

ment can be made concerning the preference of one of the two methods over the other; either method 

may give a higher yield depending on the particular alcohol. Finally, the reaction proceeds 

predominantly with inversion of configuration. For example, when optically pure (+)-2-octanol lc~ 

was treated with trimethylsilyl iodide, the 2-octyl iodide obtained was 87% optically pure and of 

inverted configuration. The same general result was also observed for the conversion via the 

optically active trimethylsilyl ether 3, i.e., (-)-2-octyl iodide was obtained in 88.6% purity. 

These results imply inversions of 93.5% and-94.3% respectively. Thus the stereochemical course 

of the reaction of secondary alcohols with trimethylsilyl iodide appears to follow an SN2-type 

of reaction mechanism, probably via the silylated intermediate, 1. 



No. 31 2661 

Compound 

a 

!? 

c 

!! 

e 

f 

9. 

!! 

L 

L 

k 

1 

m - 

n - 

I! 

E 

4 

r - 

TABLE' 

CONVERSION OF ALCOHOLS INTO IODIDES WITH TRIMETHYLSILYL IODIDE 

ROH 
Me3SiI 1 

-RI + (Me3Si)20 

'- ROSiMe, 

3 

! 

5 

J 

Me3SiCl/pyr 

6 

Me3SiI 

STARTING ALCOHOL 

!i 

CH3 
CH3CH2 

(CH3)2CH 

(CH3)3C 

cyclopentyl 

CH3(CH2)3CHCH2CH3 

n-C15H31CH2 

n-CllH23CH2 
n-C9H19CH2 

PhCH2 

PhCH2CH2 

cyclohexyl 

CH3(CH2)3FCH2CH3 

CH3 
C1CH2CH2CH2CH2 

4-Me-cyclohexyl 

dl-2-octyl 

d-S-2-octyl 

CH3CH(OH)CH2CH2CH20H 

Time(hr) via Alcohol 

0.5 (1OO)C 

5 (99)c 

24 (96)' 

0.2 (1OO)C 

0.4 (1OO)C 

2 (loo)c 

24 88 

24 76 

24 73 

24 85 

24 87 

24 81 

24 63 

24 80 76 

24 84 80 

24 79 82 

24 95d 75e 

24 75f ___ 

2 - 

PRODUCTS AND YIELDS 

via Silyl Ether 

___ 

-_- 

___ 

___ 

_-_ 

___ 

79 

81 

88 

67 

84 

75 

76 

Footnotes for Table 

a) All reactions were conducted in CHC13 or CDC13 solvent at 25'C under N2. 

b) Yields are for isolated purified products after aqueous workup (with bisulfite wash). 

The iodides were identified by comparison (bp, NMR) with authentic samples. 

c) These yields were determined by NMR measurements alone without isolation of products. 
25 25 

d) Starting with (+)-2-octanol, [al, = +10.38", (-)-2-octyl iodide, [o]D = -47.7", was 

obtained. This iodide is 87% optically pure, 
11 

implying 93.5% inversion. 

25 
e) Starting with the silyl ether, [a], = +12.7", made from (+)-2-octanol, (-)-2-octyl 

iodide, [a]i5 = -49.5”, was obtained (88.6% pure)" implying 94.3% inversion. 

f) The product is 1,4_diiodopentane. 
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R-O, + Me3SiI _- 
+,SiMe3 SN2 

R-O 
'H 

- I-R + HOSiMe3 

H 

1 2 
I- 

- 3 4 
1. 

Further studies into the utility of trimethylsilyl iodide for synthetic transformations are 

currently underway. 
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