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Abstract: Lithium aluminium amide [LiAI(NHR)4] 5 obtained by treating the primary amine 4
with LiAlH, could promote the ring opening of epoxide 2 and led to high regioselective product of
racemic bis[2-(6-fluoro-2-chromanyl)-2-hydroxyethylJamine methanesulfonic acid salt 7.
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Bis[2-(6-fluoro-2-chromanyl)-2-hydroxyethyl]amine 6 is one of a multitude /3;-adrener-
gic blocking agents bearing g-amino alcohol units. It is a pseudosymmetrical molecule
with four asymmetric carbon atoms'. We report here a new synthesis method for
racemic 6 as well as its methanesulfonic acid salt 7 by the regioselective ring opening
reaction of racemic epoxide 2. These reactions can be used as the “reaction model” in
the synthesis of its optical isomers of 6.

Regioselective ring opening of epoxides with amines is an important procedure for
the synthesis of f-amino alcohols. This reaction is usually carried out directly with a
large excess of amines at elevated temperatures and often fails because of steric
hindrance or low nucleophilicity of amines. The regioselectivity of ring opening
reaction can not be controlled well by direct heating epoxides in the presence of excess
amine. Although several useful modifications of the classical procedures have been
developed, the general utility of epoxides aminolysis is still limited>. Thus, more
reactive nucleophilic metal amide reagents, such as alkali®, lithium, aluminium, silicon-
Lewis acid, stibium, lead, magnesium, tin, titanium* and halomagnesium alkylamides®
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have been developed. Furthermore, the reagents, such as trimethylsilyl, tetraphenyl-
antimony, especially the dimethylaluminum amides, have also been reported that they
can increase the regioselectivity in the synthesis of difunctional compounds of amine
alcohols®. But all the reports only concern the simple substrates, which have no
asymmetric carbon atoms adjacent to the epoxides ring. So, the effect of asymmetric
carbon atoms adjacent to the oxirane rings on the regioselective epoxides ring opening
reaction is not clear.

Initially, we investigated the ring opening reaction of epoxide 2 with benzylamine
derivative 3 under a variety of reaction conditions, the reaction was proved to give a less
regioselective inextricable mixture (Scheme 1). Therefore, the unmasked primary
amine 4, which reacted with LiAlH,to form the complex 5 was tested as a nucleophilic
regent in the regioselective ring opening of epoxide 2.

Compound 1* was employed as the starting material to synthesize the primary
amine 4. Epoxide 2 was prepared according to the standard Corey-Chaykovsky
epoxide synthesis method from 1 and dimethylsulfoxonium methyllide”™®. Benzyl-
amine derivative 3 was obtained in 80 % vyield by refluxing epoxide 2 directly with
benzylamine in methanol™°. Due to the unhindrance of benzylamine, the ring opening
reaction gave a slightly satisfactory regioselective yield of 3 without using any ring
opening promoters in this reaction (Scheme 2).

Deprotection of the N-benzyl group to the corresponding primary amine, generally,
was performed by catalytic hydrogenation®. We treated 3 by catalytic hydrogenation
(hydrogen pressure 0.5 MPa, 40°C, 16 h, 10 % Pd/C, 5 % HCI in methanol) to obtained 4
in 80 % yield. This classical method is not satisfactory for the potential dangerous
hydrogen and the long reaction time. We therefore tried to remove the N-benzyl group
from 3 according to the reference® (0.5 hour, 10 % Pd/C as the heterogeneous catalyst,
ammonium formate as hydrogen donor) and obtained 4'* in 85% vyield.

When 4 was refluxed with 2 in methanol for 4 h to prepare 6, the product was very
complicated (monitored by TLC). We think, in the prescence of large volume of the
primary amine the asymmetric carbon centers neighbouring to the oxirane ring in 2 and
the asymmetric carbon centers neighbouring to the amine group in 4 may affect the ring
opening reactivity of oxirane 2 and the nucleophilicity of amine 4.
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As reported that LiAIH, has the high promoting regioselectivity for the ring opening
of epoxides®, we used lithium aluminum amide complex 5 as the ring opening promoter
of epoxide 2 to prepare compound 6. The best ratio of LiAlIH, to 4 was 1:5. The ring
opening reaction of epoxide 2 proceeded in nearly quantitative yield at 0°C. 6 was
converted to 7' in 90 % yield (based on 4).

In conclusion, we have developed a new and an efficient method for preparation of
6 as well as its methanesulfonic acid salt 7 in satisfactory yield. Lithium aluminum
amide 5 is easier to prepare and has the high regioselectivity in promoting the ring
opening of epoxide 2. The availability of primary amine 4 and the easy N-debenzy-
lation of benzylamine derivative 3 by using CTH make this approach most attractive for
the synthesis of other possible isomers and analogues.
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