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Abstract: A regio- and stereoselective synthesis of cis-1-aminoindan-2-ol via a Ritter reaction is described.

The HIV protease inhibitor L-735,524 is currently being tested for its effectiveness against
AIDS.! This orally active inhibitor contains (-)-cis-(IS,2R)-1-aminoindan-2-ol (1) as a key component; the
structure-activity relationship suggests that this moiety serves as a phenylglycine surrogate.2 Furthermore, the
substrate has served as the key inducer of the asymmetry in the synthesis of these aminoindanol-derived protease
inhibitors.3 Herein, we describe a practical chiral synthesis of cis-aminoindanol.4

L-735, 524 1 2

Epoxides have been reported to give poor yields of regioisomeric oxazolines when subjected to the
conditions of the Ritter reaction,> especially with sulfuric acid.6 However, when racemic indene oxide,
prepared by the reaction of indene with hydrogen peroxide in acetonitrile,” was treated with sulfuric acid in
acetonitrile, the methyl oxazoline 6 was formed directly as the major product. Hydrolysis with water yielded
cis-1-aminoindan-2-ol.8

Low temperature NMR studies indicated that with 2.0 equivalents of 97% sulfuric acid in acetonitrile at
-40 °C the epoxide formed a 1:1 mixture of the methyl oxazoline 6 and intermediate 5a as the major products,
along with 7, 8 and 9 as minor products. While warming the reaction to room temperature, the sulfate
intermediate 5a converted to 6. The proposed mechanism for this interesting reaction involves trapping the
highly reactive carbenium ion 3 by acetonitrile to provide the nitrilium intermediate 4; conformationally biased
cis-5,5-ring formation then affords the desired compound 6 (Scheme 1). Typically, 10-12% of 2-indanone (7)
was formed in this reaction.? Addition of water to the reaction and heating provided the cis/trans aminoindanols
in a ratio of 95:5.10

The choice of the acid was critical to the success of the selective amination. Hydrochloric or
trifluoroacetic acid gave the 1-chloro- or the 1-trifluoroacetoxy-2-hydroxyindane,!! respectively. In contrast,
less nucleophilic acids, such as 97% H2S04 and methanesulfonic acid (Scheme 1, 5a, b) provided the methyl
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oxazoline as the major product, but still generated significant amounts of 2-indanone and unidentified polymeric

material. Yields were in the range 60-65%.
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Fuming sulfuric acid (21% SO3), on the other hand, completely eliminated ketone formation
(Scheme 2).12 Sulfur trioxide captured the epoxide 2 to form the novel cyclic sulfate 10, which was
observed by low temperature NMR. When the reaction was conducted at -40 °C in acetonitrile with 2.0
equivalents of H804/503, several species 6, 10, 12, and 13 were observed. After the reaction was

warmed to room temperature 10 had completely reacted. Upon refluxing in water 6, 12, and 13

hydrolyzed to aminoindanols, yielding cis-1-aminoindan-2-ol in 78-80% yield.

Scheme 2
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By taking advantage of the stereochemical integrity of the carbon-oxygen bond at C-2 in this
reaction a chiral synthesis of 1 was feasible. When non-racemic indene oxide!3 was converted to the
aminoindanol the % e.e. was unchanged. Similarly, either cis or trans-indane diol afforded cis-
aminoindanol with the same optical purity as the starting diol. 14

Through understanding the behavior of the acid employed in the Ritter reaction a novel sulfur
trioxide-mediated Ritter reaction has been developed that has led to a practical, high-yielding preparation of
chiral cis-aminoindanol from chiral indene epoxide 2. Stabilization of the carbocation intermediate has
eliminated the yield-lowering ketone formation. This procedure also offers a general method to other
important chiral aminoalcohols from the corresponding chiral epoxides. These results will be reported
shortly.
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