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A Convenient Synthesis of 2-Methoxy-1-Naphthyl Sulfoxides in High Enantiomeric
Purity. A New Asymmetric Synthesis of 1-Benzyl-1,2,3,4-tetrahydroisoquinolinest
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Abstract: The synthesis of diastercomerically pure (-)-(S) menthyl 2-methoxy-1-naphthalenesulfinate (5) is
reparted. The reaction of (5) with methylmagnesium iodode or benzylmagnesium chloride gives (+)-(R) methyl and
(+)-(R) benzyl 2-methoxy-1-naphthyl sulfoxide, (7) and (8) respectively, in high enantiomeric purity (98% cc).
Lithiated (8) undergoes addition to 6,7-dimethoxy-3,4-dibydroisoquinoline N-axide (2) to give a 1-benzyl-1,2,3,4-
tetrahydroisoquincline derivative (9) with high product diastereoselection (d. r. 96 : 4). The stereochemistry of (9)
was determined by a single crystal X-ray structure determination.

Sulfoxides are versatile compounds for organic synthesis and asymmetric synthesis.! The 1,2- and
1,4-addition reactions of traditional lithiated alkyl and benzyl p-tolyl sulfoxides to carbonyl compounds and
Michael acceptors however, is generally poorly diastereoselective.] We and others have shown that a much
improved diastereoselection can be achieved when sterically hindered versions of these sulfoxides are
employed.2 Unfortunately the latter sulfoxides are not readily prepared in high enantiomeric purity and
therefore their use in asymmetric synthesis has been limited.3 In this paper we report a convenient method for
the synthesis of (+)-(R) methyl 2-methoxynaphthyl sulfoxide and (+)-(R) benzyl 2-methoxynaphthyl sulfoxide
in high enantiomeric purity and the use of the latter sulfoxide in the asymmetric synthesis of a 1-benzyl-
1,2,3,4-tetrahydroisoquinoline in high diastereomeric purity.

As part of a project aimed at the asymmetric synthesis of 1-benzyl-1,2,3,4-tetrahydroisoquinolines we
have examined the addition of lithiated, racemic benzyl sulfoxides to 6,7-dimethoxy-3,4-dihydroisoquinoline
(1) and 6,7-dimethoxy-3,4-dihydroisoquinoline N-oxide (2). The addition of lithiated benzyl sulfoxides to
(1)-BF3 -etherate complex at -78°C gave adducts in low yields (40-45%) and as a mixture of three or four
diastereoisomers. The highly hindered benzyl r-butyl sulfoxide failed to give any addition products. The
cyclic nitrone (2) was, as expected, more reactive and gave mixtures of two of the four possible
diastereoisomeric adducts (3) (Table). The best diastereoselection was achieved with with benzyl t-butyl
sulfoxide (Table, entry 3), although this was modest and almost identical to that from benzyl methyl sulfoxide
(Table, entry 2).

In 1985, Bell4 reported a convenient synthesis of 2-methoxy-1-naphthalenesulfinyl chloride (4) from
the chlorosulfination of 2-methoxynaphthalene with thionyl chloride. We have found that (4) can be
converted to a mixture (ca 1 : 1)) of (-)-(S) menthyl 2-methoxy-1-naphthalenesulfinate (5) and (+)-(R)
menthyl sulfinate (6), as shown in Scheme 1. The less soluble diastereoisomer, (-)-(S) (5), can be obtained
diastereomerically pure by selective crystallization from acetone. Diastereomerically pure (5) can be obtained
in 73% overall yield by successive treatment of the mother liquors with a few drops of concentrated
hydrochloric acid (to effect epimerization at sulfur) and further recrystallization from acetone according to the
method developed by Solladie.5 The relative stereochemistry of (5) was determined by a single crystal X-ray
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structural determination.6 Treatment of (5) with methylmagnesium iodide or benzylmagnesium chloride in
ether/benzene at room temperature’ gave (+)-(R) methyl 2-methoxy-1-naphthyl sulfoxide (7) and (+)-(R)
benzyl 2-methoxy-1-naphthyl sulfoxide (8), respectively. The enantiomeric purity of these compounds was
determined to be 98% from 1H NMR shift studies using (-)-(R)-N-(3,5-dinitrobenzoyl)-o-phenylethylamine as
a chiral shift reagent. 8

The addition of lithiated (8) to the nitrone (2) at -78°C was highly diastereoselective (d.r. = 96 : 4) and
gave the desired adduct (9) in 63% yield after purification by column chromatography. The (1S, 1'S, SR)
stereochemistry of the major diastereomeric product was elucidated by single crystal X-ray structural
analysis.6 The stereochemical outcome of this reaction can be rationalized as arising from the lithium
chelated intermediate (10). By analogy with the known solid state structures of lithiated sulfoxides,? the
phenyi and 2-methoxy-1-naphthyl rings would be expected to have a trans disposition in lithiated (8) in order
to minimize steric repulsions. The x-facial selectivity with respect to addition of the anion to the nitrone (2)
would be expected as shown in (10) to minimize steric interations between the sulfoxide ion and the ring
system of the nitrone. The 2-methoxy group in lithiated (8), by increasing the the Lewis basicity of the
sulfoxide oxygen, may also be responsible for the high diastereoselectivity in its reactions with (2).10
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Table. Addition of lithiated benzyl sulfoxides to (2).
Entry Sulfoxide Diastereomeric Yield (%)
R Ratioof (3)2 of (3)b

1 Ph 56:44 64

2 Me 76:24 71

3 But 78:22 60

4 #)-R)@B) 96:4 63¢

2 From 1H NMR (400 MHz) analyses of the crude reaction mixture.
b Afier purification by column chromatography. € Starting (8) was also recovered.

In summary, we have developed an efficient method for the synthesis of sterically hindered sulfoxides
in high enantiomeric purity. Sulfinate (5) should be an extremely useful compound to prepare other sterically
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hindered sulfoxides that would be useful for asymmetric synthesis. The application of (5) towards these goals
is currently under active investigation.
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(-)-(S) (L) Menthy! 2-methoxy-1-naphthalenesulfinate (5).

To a stirred solution of L-menthol (0.17 mol) in dry CH5Cl3 (350 mL) at 0°C was added a solution of (4)4
{0.17 mol) in CH2Cl3 (100 mL) dropwise over 10 min. Pyridine (13.4g, 0.17 mol) was then added and the

mixture was stirred at 0°C for 2 hr and then at room temperature overnight. The reaction mixture was then
filtered and the clear solution was washed with 10% aqueous HCI1 (100 mL), dried (MgSO4) and then the
solvent was removed under reduced pressure. The residue was dissolved in acetone (10 mL) and allowed to

crystallise at 5°0C. The crystals were collected by vacuum filtration. To the mother liquor was added two
drops of concentrated HCl and a second crop of crystals were collected after crystallisation at 5°C. This
process was repeated a futher two times and gave (5) in a combined yield of 73% yield; m.p. 103°C,

[«Ip26 - 183 (c 1.2, CHCl3). Anal. Calcd for Cp1H2703S: C, 69.96; H, 7.99; S, 8.89. Found: C, 69.68; H,
7.82; 8, 8.49,
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