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Abstract : Carboindation of alkynols by allylic indium sesquihalides proceeded 
in DRF at 100 - 140 “C via a syn-addition: yomogi alcohol was prepared in one- 
pot by this method. 

Ke have recently demonstrated that organoindium reagents are new and 

useful tools in synthetic chemistry.’ In particular, allylic indium sesqui- 

halides are easily preparable and show unique reaction behaviour with satis- 

factory regio- and chemo-selectivity.* In this paper are described the first 

example of carbometallation* of alkynols by allylic indium reagents (carbo- 

indation) and its application to the one-step synthesis of the naturally 

occurring q onoterpene alcohol, yomogi alcohol. 

A mixture of propargyl alcohol (1 mmol) and prenylindium sesquibromide, 

prepared from indium metal (1 mmol) and prenyl bromide (1.5 q mol), was heated 

in N.N-dimethylformamide CDYF) (2 ml> at 115 “C for 6 h. Aqueous vorkup and 

purification by column chromatography on silica gel gave tro carboindation 

products, 4.4-dimethyl-2,5-hexadien-l-01 and 2-•ethylene-3,3-dimethyl-4- 

penten- l-01, in 91% combined yield. The ratio of these anti-Rarkoanikov to 

Rarkornikov adducts was 65 : 35. Results for other allylic indium reagents 

and alkynols are summarized in Table, rhich shows the following characteris- 

tics: (i> allylic indium reagents react selectively at the 7 -carbon, (ii) 

regioselectivity concerning alkynol (anti-Rarkornikov vs. Yarkornikov) depends 

upon the structures of both alkynol and allylindium, (iii> double bond geo- 

metry of the anti-Rarkovnikov adducts is E. indicating that the carboindation 

process is a syn-addition. (iv) only terminal alkynes undergo carboindation; 

2-butyn-l-01, for example. did not react at all with prenylindium, and (v) 

hydroxyl functionality near triple bond is essential: i.e. propargyl methyl 

ether and 4-pentyn-l-01 were unsusceptible to carboindation. 

Entry 2 demonstrates a facile synthesis of yomogi alcohol.’ Al though 

several synthetic methods have hitherto been developed for this terpene,’ 

multi-step sequences are required. Our procedure based on carboindation is 

highly regio- and stereo-selective, providing 83% yield of the isomerically 

pure product in one-pot. 

Detail mechanistic considerations and further synthetic applications of 

this carboindation will be reported elserhere. 
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Table. Carboindation of Alkynols by Allylic indium Reagents’ 

Entry Alkynol Allylinclium Product 
b Yield/l= 

85 

(73:27) 

56 

(14:86) 

68 

(9o:lo) 

59 

I75 : 25) 

7s 

000:0) 

‘All reactions were carried out in DYF at 100 - 140 “C for 3 - 6 h. bAll products gave 
spectral and analytical data in agreement with the proposed structures. ‘Figures in 
parentheses refer to the ratio anti-Markownikov : Yarkornikov adducts. 
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