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ALBSTRACT: A simple method for new oarbon-carbon bond formation ln Adg reaatlons using the 
PhIO*HRPq oomplex and sllyl enol ethers has been developed. 

Hypervalent Iodine chemistry haa attracted recently oonslderable attention due to the 

tide variety of synthetlo tasks which oould be solved by means of lodlne(II1) reagents 11-31. 

One of the most remarkable aohlevements In resent years was the dlsoovery of several reaotlons 

of I(II1) reagents leadlng to the formation of new carbon-aarbon bonds [2,3]. In previous 

papera ue have reported the mild and aeleotlve reaatlons of lodonlum ylldea with a variety of 

alkenea under Lewla acid oatalysla giving produots with new C-C bonds 131. It w88 

demonstrated that alkyl aryl lodonium salts are reaotlve Intermediates In these proaesses 

C3al. 

In an extension of theae Investigations, we have developed a more oonvenlent and 

aommOn method for the generation of highly reaatlve lodonium salts In situ. This method Is 

based on the reaction of ally1 enol ethers with the eleotrophilic complex PhIO*HBFq. We 

have Sound that lodoaylbeneene reacts with RRF4*He2O (1.2 equlv.) in CH2Cl2 at -50 - 

-2OOC to produce a yellow solution of 1, stable up to OoC and decomposing only at higher 

temperatures. When ailyl enol ether 2 (1 equlv.) waa added to this solution at -78oC an 

Immediate formation OS a oolorless suspension was observed. The reagent formed was relatively 

stable, and oould be stored for several hours at -50 - -2OOC. Addition of this reagent to 

various alkenes (1 equlv.) at 0 - 20°C lead to an immediate reaction. The reaotlon mixtures 

were worked up by pouring into Ice-water, extraction with CH2C12, and separation by oolunm 

chromatography on alllca gel. In all oaaea the formation of produota with a new carbon-carbon 

bond (4-i’) was observed. 
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Depending on the struoture of the alkene, three different kinds of products were 

obtained: functionalized alkenes (4,6), dihydrofuran (51, and 1,4-diketone (7) 141. 

The best yields were obtained in the reaotions of oyolohexene and alkenes activated with 

electron-donating substituents, such as tetramethylethylene and trimethylsilyloxy 

cyclohexene. In all oases iodobenzene separated from the reaotion mixture in a quantitative 

yield with aoetophenone, 1,4_diphenyl-1,4-butanedione, and hydroxy aoetophenone as 

by-products, respectively. 

We propose that the iodonium salt 3 is the reactive intermediate for all of the 

reactions. Initial eleotrophilio attaok of I+ on the double bond of the alkene followed by 

a reduotive elimination of Phi gives the final produots 4-6 [5]. 

It is worth emphasizing that the reported reactions potentially oould become a 

general route to new carbon-carbon bond oreation. The use of the highly electrophilio oomplex 

1 opens a pathway for the generation of various alkyl aryl iodonium salts which could be 

used as highly reaotive reagents in eleotrophilio additions of different types. 
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3 (cis-trana, l:l, aooording to GC data); ‘Ii NMR (200 MHz, CDC13): 6 1.8-0.9 (III, 7H, 
C3H7), 2.0 (m, 2H, CH2), 3.04 (t, 2H, J c 7.7 Hz, CH2C=O), 5.48 (III, 2H, CH=CH), 
7.5 (m, 3H, Ph), 7.9 (m, 2H, Ph); MS: m/z = 202 (M+), 159 (M+ - C3H7), 133 
(PhCOCH2CH2), 120 (PhCOCH3), 77 (Ph). 5; ‘H NMR (200 MHz, CDCl 1: 

3 
6 1.08 (~1, 

6H, 2CH3), 1.34 (a, 6H, 2CH ), 7.26 Ts, lH, CH), 7.5 (m, 3H, Ph , 7.9 (IO, 2H, Ph); 
MS: m/Z = 202 (M+), 18 s (M+ - CH3), 172 (M+ - 2CH3), 129 (M+ - 2CH - 
CH3CO 1, 7;Hj(Ph). 6; ‘H NMR (200 MHz, CDCl ): 

2 
6 2.0 - 1.1 (m, 6H, 3CH2), s .95 

(m, lH, 3.64 and 3.72 (2d, 2H, J I 7.4 and 
(m, 3H), 7.; (Ill, 2H); MS: 

.3 Hz, CH2CO), 5.72 (m, 2H, HC=CH), 7.5 
m/z = 

CDClz) : 6 1.9 - 1.4 (III, 4H, 
200 (M+), 105 (PhCO), 77 (Ph). 1; ‘H NMR (200 MHz, 

2CHo), 2.18 (III, 2H, CHo), 2.45 (m, 2H, CH2), 3.16 (m, 
‘H, -CHC=O), 3.60 
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(m, 28, CH2COPh), 
?.:3~,(F), + 

7.9 (my 3H); MS: m/z = 276 (H+), 173 
159 (M+ - 4CH2), - 4CH2 - CO), 120 (PhCOCH3), 105 

the 1,4_diketone 7 we propose the same mechanism, as suggested by R. 

10 June 1988) 


