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Abstract: Solvomercuration-demercuration of 1 imonene vi th 

equimol ar Hg(BF,), and excess nucleophile (-2O’C) functionalizes 

the acyclic double bond and provides specifically 8-substituted 

p-menthenes. 

Solvomercuration-demercuration, which furnishes a Markovnikov 

functionalization of olefins, has been studied for a long time.' The 

specific case of R-(+)-li.mOnene (1) is known from early work of Brown2 and 
Bambagiotti' in which a-terpineol (2) along with 1,8-diols and cineole 

were produced when limonene was mercurated with Hg(OAc), in aqueous THF 
and the organomercurial reduced in situ with alkaline NaBH,. Sukenik4 

showed that addition of sodium lauryl sulfate enhances the rate and 
selectivity for 2 and Einhorns showed that similar selectivity in 
"oxymercuration" with ultrasound depends on the counterion of the mercury 
(II) salt. Recently we published6 that the aminomercuration of 1 with an 
e&molar amount of Hg(BF.,)2 (3) and excess aniline at -2O'C gives 
specifically the secondary amine 4 (Scheme 1). 
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Scheme 1 

j 1) H8(BF,)JTHF/PhNH,/-ZO'C ) 8 

2) Li,/-78'C 

3) MeOH/r.t. L 
&NH,, 
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It was decided to demonstrate the generality of this solvomercuration- 
demercuration methodology with 3 and limonene to prepare diverse 
p-menthene derivatives's* (Scheme 2 and Table). 

Hydroxymercuration of limonene was carried out by stirring with 1 eq 
of aqueous 3 in THF at -2OOC. After addition of excess alkaline NaBH,, 2 
was isolated in 84% yield. Analysis of this crude reaction mixture with 
"C-NMR spectroscopy did not show the signals corresponding to the other 
products seen in previous work2-s and polarimetric analysis" indicated 
(as expected) more than 99% e.e.12 

Similar results were obtained with anhydrous 3 in dry methanol (87% 
yield of 5a13) and with acetic acid (5 eq) in THF (5b in 85% isolated 
yield). In this latter case the demercuration (only 3 min14) was followed 
by filtration on a short SiO, column. 

The azidomercuration of 1 was carried out with aqueous 3 and NaN, (5 
eq) in THF/H,O (l/l). Reduction with alkaline NaBH, gave the azide 5c in 

80% isolated yield. Alternate treatment of the isolated organomercury 
intermediate with NaBH, (5 eq) at reflux in tetraglyme (2h) reduced both 
the azido and organomercury groups and lead to the primary amine 56 in 
75% isolated yield. 

Using anhydrous 3 in dry acetonitrile and demercurating with aqueous 
alkaline NaBH, led ,to isolation of the acetamide 5e in 80% yield. 



4865 

Scheme 2 

4 \ i 
A 

1) Hg(BF,)z/-200C/Nucleophile l b 

\ 

Z)NaBH,/solvent 

523 Y = CX4e 

b Y = OAc 

c Y-N, 

d Y - NH, 

e Y - NHAc 

Table 

Nucleophile 

%O 

MeOH 

HOAc 

NaN, 

MeCN 

Product (X) 

2 (84) 

Sa (87) 

5b (85) 

SC (80) 
5d (75) 

Se (80) 

Hg" recovered(%) 

95 

98 

not determined 

95 
91 

98 

In conclusion, the solvomercuration of 1 with Hg(BF,)2 followed by 

reduction of the C-Hg bond provides a mild and regiospecific route for the 

preparation of chiral 8-substituted p-menthenes. 
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