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A SIMPLE AND EFFECTIVE ENANTIOMERIC SYNTHESIS
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Summary: Catalytic reduction of chiral 2-(2-pyridyl)-1,3-oxazolidines and 2-pyridyl imines derived from (R)-
phenylglycinol and (R)-valinol afforded high diastereomeric selectivity. Upon oxidative cleavage, the S- primary
amine with high ee was obtained.

Interest in an effective chiral amine synthesis of the target compound 1a, the (S)-enantiomer, as an intermediate,
prompted us to search for a simple and practical synthetic methodology. The use of chiral amino alcohols as
auxilliaries attracted our attention because they are easily obtained from amino acids. We explored the use of an
equilibrium mixture of 2-pyridyl-4-substituted-1,3-oxazolidine 2a and the comesponding imine 2b in the
preparation of 3a based on work by Pridgenl and Takahashi.2 We found the solution equilibrium ratio of 2a and
2b to be solvent dependent. Since the reaction was done in THF, we feel that the true reaction intermediates are
represented by the ratio in THF. In THF, 2b is the predominant form (Y=Ph, 2a:2b is 5:95; Y=iPr,2a:2b is
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1:3) while in CHCl,, 2a predominates (Y=Ph, 2a:2b is 54:46; Y=iPr, 2a:2b is 80:20).3# Grignard addition to
2 yields 3,5 which upon oxidative cleavage afforded 1, Scheme 1. We found an 87:13 diastercomeric ratio of

: 3b in the crude resction mixture when Y=iP,® which is comparable to that recently obtained by
ngashxyama This was oxidatively cleaved with’ NaIO4 to a 75% ee based on chiral HPLC results.” The
absolute configuration of 1a was determined by companson with an authentic sample of 1a, which we had
resolved from our earlier work.!?

We also investigated an alternative route to 1a which proved superior by starting with the ketone 4,!1 Scheme
2. In this case, the (R)-amino alcohol is needed in order to obtained the (S)-enantiomer, 1a. Upon coupling with
the appropriate amino alcohol, an equilibrium mixture of the oxazolidine and the imine § was obtained. Due to
the complexity of the equilibrium mixture, we were not able to determine the ratio between 5a and 5b. Without
further purification, the reaction mixture was catalytically reduced giving a high diastereomeric selectivity for 6.
The major diasteromer obtained is the SR when starting with the (R)-amino alcohol ( when Y=Ph, SR:RR is 98:2;
Y=iPr, SR:RR is 90:10 ).12 Noteworthy is the diastereomeric distribution of 6 in Scheme 2 in which the major
diastereomer is the SR 6a instead of the RR 6b as compared to Scheme 1 where SS 3a is the predominant
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diastereomer. Oxidative cleavage of the diastereomers 6 with NaIO48 provided the desired amine 1a with 96%
ee when Y=Ph and 80% ec when Y=iPr based on chiral HPLC results.? Again the absolute configuration of 1a
was compared with an authentic sample of 1a, which we had resolved from our earlier work.1® No purification
is necessary in this reaction sequence until the final step. We believe this constitutes an effective synthesis of

a chiral amine.!3

Experimental: The cyclohexyl methyl-Z—pyﬁdyI ketone (1 equiv.) was condensed with valinol (1 equiv.) in the
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presence of anhydrous MgSO, (2 equiv.) in CHCl,. The resulting suspension was refluxed for two days, the
MgSO, was filtered off with the aid of Celite and the filtrate was concentrated to give a colorless oil § (>95%
yield). Without further purification, this oil was taken upm THF and hydrogenated in the presence of dry 10%
Pd/C (10% cat. by weight) for 4h. The IHNMR of the crude reaction mixture mdmted the diastereomeric ratio
of SR:RR is 90:10.12 Oxidative cleavage of 6 with NalO, (2 equiv.) in THF/H,0/2NHCI (10:3:1 by volume) at
r.t. overnight under Argon afforded 35-40% yield of 1 after flash column chromatography.
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Y Ha Hb Ha:Hb Ha Hb Ha:Hb

Ph 565d 850s 54:46 550, 807s  5*%95

iPr 542d 828s  80:20 5338 8.25d 1:3

*The assignment of Ha is less certain due to the very small amount present.

5) The diastereomeric pairs 3a,3b, and 6a,6b were identified based on their THNMR spectra in the same manner
as 2a, and 2b (See Ref.3). The Grignard reactions were generally done in THF. When ether was used as the
solvent, the Grignard addition reaction did not work. In our hands, using organocerium reagent did not improved
the diastereoselectivity, in some cases, the chemical yield were much lower.
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6) The reported ratios between the sets of the diastereomers were also determined in a manner analogous to that
described in Ref.3 using the well resolved H of the pyridine ring resonances.

IINMR(CDCl;) Y S§ RS
Ph 845d 8.6d
iPr 8574 854

In addition to 3a and 3b, we also isolated a side product, the N-alkylated compound, in 10-20% yield. This

product has been charaterized based on its IHNMR Spectrum, which is consistent with the proposed structure.
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11) This ketone can be prepared as following:
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12 'lHNMR (CDCl;) Y SR RR O\
A OH
Ph  86d 845d e 4% o
iPr  85d 857d LS 1

As expected, the major diastercomer obtained is the RS when starting with the (S)-amino alcohol.
13) The mechanism of the diastercomeric selectivity in the catalytic hydrogenation is not clear in terms of the role
of the Pd catalyst in a highly rigid system. Further work is in progress.

(Received in USA 3 December 1992; accepted 19 January 1993)



