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than 2% of the mixture, by coinjection with an authentic sample;29 
also, no trace of an aromatic singlet below S 6.8 was detected by 
NMR. 

From 31. The residue (99%) was essentially pure 2-tert-bu- 
tyl-1-naphthol (51), identified by comparison with an authentic 
sample.g0 This material was 299% pure by GC, and no trace 
of a singlet below 6 6.8 was detected by NMR. 

From (impure) 3n. The residue (75%) was essentially pure 
2-bromo-1-naphthol (5n), identified by comparison with an 
authentic sample.s1 This material was 298% pure by GC (tR 
5.69 min at 280 "C), and no trace of a singlet below 6 6.8 was 
detected by NMR. 

From (impure) 30 after chromatography, 2-(ethoxy- 
carbonyl)-1-naphthol (50) (15%). The presence of this material 
as well as a small amount of 3-(ethoxycarbonyl)-l-naphthol 
(70) was detected in the crude product by GC (50:70 = 98:2, tR 
2.82 and 6.26 min, respectively, at 240 "C) by comparison with 
authentic materials.' 
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During the last few years a number of methods for the 
preparation of a-iodo ketones' from ketones, enol acetates, 

and enol silyl ethers have been reported. Although some 
of them represent a significant advance in this field,w there 
are still some disadvantages due, for instance, to the use 
of highly toxic reagents, such as thallium(1) acetate,' or 
to some substrate  limitation^.^^^ At  present, the most 
general method available consists of the sequential 
treatment of enol silyl ethers with silver acetate-iodine, 
followed by triethylammonium fluoride.' However, new 
efficient and cheaper methods for the preparation of these 
compounds are still desirable, in view of the extensive use 
of a-iodo carbonyl compounds in the synthesis of elec- 
trophilic a-oxo alkyl radicahs 

This paper reports a new and convenient procedure for 
the preparation of a-iodo ketones from the corresponding 
enol silyl ether or enol acetate with 1, and copper(II) nitrate 
under mild reaction conditions, according to the following 
equation: 

II I 
2 CHJCN, r. t . AI 
1 2 

R = SiMeJ, Ac 

Treatment of the enol derivative 1 with 1 molar equiv of 
copper(I1) nitrate and 1 molar equiv of iodine in CHBCN 
at  r t  for a few minutes affords the corresponding a-iodo 
ketone in very good yield. The results, displayed in Table 
I, clearly show the general applicability of the procedure. 
Under the same conditions, Le., copper(I1) nitrate and Iz, 
anisole gives iodoanisole in 64% yield after 24 h, while no 
ring iodination occurs by this procedure during the short 
time needed to obtain the corresponding a-iodo ketone in 
the case of compounds Id and lh. Moreover, the direct 
treatment of the enol silyl ether of cyclohexanone with 
molecular iodine without the copper salt does not afford 
any detectable trace of iodo ketone after 4 h. From these 
observations we can probably say that copper(I1) nitrate 
plays a dual role in this reaction. First of all, it promotes 
the iodination process acting as a Lewis acid catalyst, and 
then it reoxidizes iodide ions back to iodine, analogous to 
a scheme that has been already proposed by Baird et al! 
for the synthesis of aryl iodides. Although it is known that 
both copper(1) and copper(I1) salts show Lewis acid 
properties capable of polarizing the iodo group and faci- 
litating cleavage of the silyl group,lo copper(I1) is also a 
good oxidant. For this reason an alternative hypothesis 
has to be considered, in which the species involved in the 
process is I+, which is generated from I2 by oxidation with 
copper nitrate, as postulated in the synthesis of a-iodo 
ketones by electrochemical procedures" or by use of the 
m-chloroperoxybenzoic acidlsodium iodide reagent.3 

In conclusion, iodination of trimethylsilyl enol ethers and 
enol acetates with copper(I1) nitrate and I2 represents a 
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Table I. Preparation of d o d o  Ketones from Enol Silyl 
Ethers and Enol Acetater with Copper(I1) Nitrate and 

Iodine 
yield" 

substrate product (5%) 
iMe3 &' 100 6 la 2a 

l b  2b 

b I C  l3 2c 

&I 85 
I d  2d 

6 
l e  2a 

l h  

" Isolated yield. 
2h 

convenient procedure for the regiospecific synthesis of 
a-iodo ketones. This method supplements the others al- 
ready reported and recommends itself for the simplicity, 
the mild conditions needed, and the high yields obtained. 

Experimental Section 
Enol acetates and enol silyl ethers were prepared according 

standard procedures.l1JZ All known compounds were identified 
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by comparison of their IR, 'H NMR, and MS spectra with the 
published data," except for compound lh,  which has been syn- 
thesized for the first time. 

1H-Inden-3-yl acetate ( lh)  was prepared according to the 
method of ref 11 and purified by column chromatography on silica 
gel (hexane/ethyl acetate (101)): mp 46-47 "C; IR (neat) 1775, 
1710 cm-'; 'H NMR (80 MHz, CDC13) b 7.5-7.1 (m, 4 H), 6.32 (t, 
J = 2 Hz, 1 H), 3.40 ( d , J  = 2 Hz, 2 H), 2.32 (s, 3 H); MS m / z  
174. Anal. Calcd for CllHloO2: C, 74.84; H, 5.78. Found: C, 
74.92; H, 5.55. 

Preparation of a-Iodo Ketones 2. 2-Iodocyclododecanone 
(2c). To a solution of Iz (0.157 g, 1.25 mmol) and CU(NO~)~.H~O 
(0.301 g, 1.25 mmol) in 5 mL of CH3CN was added (trimethyl- 
si1oxy)cyclododecene (0.317 g, 1.25 mmol).lS After 5 min, the 
reaction mixture was diluted with pentane (10 mL), washed with 
saturated sodium thiosulfate solution (10 mL), and then dried 
(NazS04). After concentration the residue was crystallized from 
methanol to give 0.326 g (85%) of pure 2-iodocyclododecanone, 
mp 53-54 "C (lit.' mp 52-52.5 "C). 

Reaction times for enol silanes and enol acetates were 5 and 
15 min, respectively. In those cases in which yields of 100% are 
reported, it means that no further purification was done. The 
purity of the products was checked by lH NMR and GC. No trace 
of starting material or other products different from the corre- 
sponding iodo ketone were detected. Products 2g, 2d, and 2h 
have been crystallized; compound 2f has been purified by flash 
chromatography on silica gel (hexane/ethyl acetate (8:2)). 
2a-Iodo-5a-cholestan-3-one (2g): mp 131.5-132.5 "C (lit.le 

mp 132-133 "C). 
2-Iodo-1-tetralone (2d): mp 77-78 OC (lk2 mp 76-78 "C). 
2-Iodo-1-indanone (2h): mp 69-70 OC (lit." mp 68-70 "C). 
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In a study of nucleophilic reactions of ketone enolate 
ions with the sterically constrained (Z)-a,p-dibenzoyl- 
styrene (1) in DMSO, a reductive side reaction was found.' 
The competing reduction was proposed to occur by elec- 

(1) Taken in part from: Robinson, J. M. M.S. Thesis, Louisiana Tech 
University, 1969. 
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