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DIASTEREOSELECTIVE SYNTHESIS OF 2,6-DISUBSTITUTED 3-HYDROXYPIPERIDINE, 2-(x-HYDROXY-
ALKYL)-3-HYDROXYPIPERIDINE AND 2- (ot-HYDROXYALKYL)-3-HYDROXYPYRROLIDINE DERIVATIVES
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Abstract — Reduction of 5-substituted 5,8a-trans-oxazolo[3,4-aipyridin-8-
ones (7a,b), obtained by an application of w-acylamino radical cyclization
at the initial stage, with NaBH4 and X-Selectride was found to proceed with
complete stereocontrol in all cases. Reduction of l-substituted 1,8a-trans-
oxazolo[3,4-alpyridin-8-one (7¢) and pyrrolidine analogue (10) with NaBH4

and K-Selectride was also found to proceed with high diastereoselectivity.

In the previous paper.1 we reported the diastereoselective synthesis of 1- and 5-substituted tetra-

hydropyrreloli,2-cJoxazoloes (2a,b) from la,b by an application of @-acylamino radical cyclization.2
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The method was extensively applied to a diastercoselective synthesis of 1- and 5-substituted 8-
methyleneoxazolo[3,4-alpyridine derivatives (6a—c}.3 which were easily converted to the corre-
sponding B-oxo derivatives (7a-c), respectively. As part of our study on a diastereoselective
synthesis of 2,3,6-trisubstituted piperidine derivatives (13, 14), which would be interesting from
both synthesis and biclogical evaluation as exemplified by prosopis piperidine alkaloids.4 we
examined the reduction of 7a,b with NaBH4 and K-Selectride. These reactions were found to proceed
with complete stereocontrol to give 8,9. Reduction of 7c, and 10 gave the corresponding alcohols,
potentially useful intermediates for a preparation of the corresponding 3-hydroxy-2-(w- hydroxy-
alkyl)piperidine and pyrrolidine analogues, The results are herein described. {See Scheme 1)

At the first stage, 4-phenylthiooxazolidin-Z-ones (4a—c),5 used for generation of the radical
species, were prepared by an application of the method reported previously1 as outlined in the

Scheme 1. Condensation of oxazolidine-Z,4-dione with corresponding silylated alcohols by the
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Scheme 1
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For 3-9 a: R=CH;; b: R=n-Pr

Mitsunobu's rnet_hod6 (Ph:,’P. i-PrOCON=NC0OO-1-Pr, THF} afforded 3a,b. Reduction of 9a,b with NaBH

followed by treatment with diphenyl disulfide in benzene in the presence of tri-n-butylphosphine

4'

yielded 4a,b. In a similar way, 3c, obtained by condensation of 5-methyloxazolidine-2,4-dione and

S-trimethylsilylpentyn-1-ol, was converted to 4c through reduction with NaBH, and subsequent

replacement of the hydroxy group with phenylthio group.
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Benzene solution of 4a-c (0.01-0.02 M solution) was heated in the presence of tri-n-butyltin

hydride (1.3 equiv.) and AIBN by the usual way1 to give the corresponding oxazolol[3.,4-alpyridine
derivatives (5a-c} as a mixture of E- and Z-isomers (Sa, 72 %; 5b, 70 %; 5¢, 68 % yield).
Desilylation of 5a-c with CF3COOH-CH2C12 (1:2, room temperature, 14 h) gave nearly guantitative
yields of 6a-c, respectivley, as an oil in all cases. The relative configuration at 5-H/8a-H of 6a,b
was assigned as trans based on the observation of the signals due to 5-H around at 8 4.0 in their
1H—nznr (CDCIS) spectra though they were partially overlapped with signals due to 8a-H and one of
l—Hz. The presence of this lower signals due to 5-H indicates strongly that the substituent at the
J-position takes cis-relationship with 8a-H.! The 1H,—nmr spectrum of 6c showed only one CH3 signal
at 5 1.52 {d, J=6 Hz), which is characteristic of signals due to cis-oriented CH3 to Ba-H.1 The
magnitude of Jl,Ba(:ﬁ‘S Hz) also supports the relative configuration at 1-H/8a-H to be trans.
Conversion of 6a-c to the 8-oxo derivatives (7a-c), an oil, was successfully achieved by ozonolysis
procedure (CHZCIZ. -78°C, then MeSMe) in nearly gquantitative yield in all cases.

Reduction of 7a-c with NaBH4 (1.5 equiv.) in methanol (0°C, 4 h and then quenched with NaHCO3
aqueous solution, extract with CHC13) yielded 8&5 (mp 88-89°C, 87 % yield), Bbs (oil, 85 % vield),
and 8c5 (oil, 88 % yield), respectively, as a single diastereomer in all cases. The stereochemical
course of the reduction is comsistent with the propensity of NaBH4 to reduce unhindered cyclohexa-
nones with axial delivery of hydride to give the thermodynamically more stable products. The rela-
tive configuration at 8-H/8a-H of 8a-c was assigned as trans on the basis of the magnitude of 14,82
(for 8a,b, 9.6 Hz; for 8¢, 9.0 Hz) observed in their 1H‘nmr (CDClS. 400 MHz) spectra and the
Dreiding model. On the other hand, reduction of 7a-c with K-Selectride (1.5 equiv. of 1 M solution
in tetrahydrofuran) in tetrahydrofuran (-78°C, Z h and then quenched with 10 % NH4OH, extract with
(KCl4) afforded 9a” (mp 141-142°C, 82 % yield), 9b° (mp 113-114°C, 80 % yield), and 9c® (oil, 75 %
yield}, respectively. The relative configuration at 8-H/Ba-H of 9a-c was alsc determined as cis
again based on the magnitude of JB.Ba (for 9a,b, 2.2 Hz; for 9c, 2.1 Hz) and the Dreiding model.
Upon reduction of 7a-c with K-Selectride, hydride attacked from the less hindered side to give the
thermodynamically less stable isomers. Thus, reduction of 1- and 5-substituted oxazolo[3,4-al-
pyridin-8-one with NaBH4 and K-selectride was found te proceed with complete stereocontrol in both
cases. Reduction of the ketone (10). obtained by ozonolysis of 2b (R=CH3)1 in 70 % yield as an oil,
with NaBH4 and K-Selectride was also examined. Reduction with NaBH4 afforded 115 {0il, 80 % yield)
whose relative configuraiotn at 7-H/7a-H was determined as trans on the basis of the magnitude of
J7’7a (=6.2 Hz) and the Dreiding model. Reduction with K-Selectride gave 12° (mp 109-110°C, 75 %
(=3.2 Hz) observed in its L rmr (cnel

yield}. The magnitude of J 400 MHz) indicates the

7,7a ¥
relative configuration at 7-H/7a-H to be cis. Thus reduction of 10 was found to show the similar
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