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Abstract —— The ratic of erythro and threo products frem the sodium
borchydride reduction of the hydrochlorides, and other acid salts, of
w-aminoproplophenone derivatives was determined. It was found that
this procedure resulted in stereoselective formation of erythro-2-
aminc-1-phenylpropanols in contrast to sodium borohydride reduction
of the corresponding free bases. The method was successfully applied
to the synthesis of dl-erythro-2-(4-benzylpiperidino)-1-(4-hydroxy-

phenyl)propanol which has been used as a vasodilator.

We wish to report here the stereoselective reduction of a-aminopropicphenone
derivatives with sodium borohydride. Although there are already many reportsl
concerning the sodium borohydride reduction of a-aminopropiophenone derivatives,
the products have generally been mixtures of erythve and threo 1somers with the
predominant isomer being predictable tc some extent from application of Cram's
model2 or Karabatsos's method.3 The general method for the preparation of erythro-
Z-aminc-1-phenylpropanols has therefore been catalytic hydrogenation of the corre-
sponding a-aminopropiophenones.lc’4
We were interested 1n the reduction of as-aminopropiophencne hydrochlorides with
sodium borohydride for the reascn that amine salts with sodium borohydride produce

amlnoborines.5 Accordingly, sodium borchydride reduction of the hydrochlorides of

(la, b, and c) was carried out with the result that erythro isomers (2) were
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obtained with high selectivity, in contrast to reduction of the free bases, as
shown in Table I. It was also observed that reaction temperature infiuenced the
erythro/threo ratio ¢f products. The low yields (Tabie I) of those products are

due to losses incurred on silica gel celumn chromatography.

Table (I). Reduction of g-Aminopropiophencnes(l) with NaBH4

Qs g OHCH
s i, LR
Ho R

DR S
He R
(1) (2)
Starting Material Reduction Yield (%)
R, R, Conditions threo-(2) erythro-(2)
la Et . Et free base below 25° 27.4 37.9
Et Et B:HC1 below 25° trace 85.3
1b -(CH2)5-~ free base below 25° 14.8 53.4
-(CHZ)S- B:HC1 below 25° 4.1 64.8
- (CH,) ;- B:HC1 re£1lux(MeOH) 108 90
lc Me By free base below 25° 27.3 36.7
Me By B:HCL below 25° 2.0 65.8
Me By B:HC1 re £1ux (MeOH) 602) 408)
a) Analysis by NMR spectroscopy (relative ratio). By=benzyl

From these results we speculate that the high degree of stereoselectivity observed

15 due to the initial formation of the aminobeorine followed by the formation of

Cram's five-membered cyclic transition state.2

The method was then applied to the reduction of various salts of a-piperidino-
propiophenone derivatives (3a) and (3b). As shown in Table II, erythre (4a) and
erythro{4b}, which has been used as a vasodilator, were obtained with high selectivity.
It was cbserved that the erythro/threo product ratio was virtually the same for
reduction of the free base (3b) as for reduction of 1ts acid salts, i.e. that
utilisation of an acid salt in this reaction did not improve on the already highly

sterecoselective reduction of the free base., This anomalous stereoselective reduction
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of the free base (3b) is attributed to formation of the amine salt,
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by virtue of’

the presence of a phenolic hydroxyl group, as suggested by the appearance of

absorption bands at 2300 -

2700 cm 1

in 1ts infrared spectrum,

proven by two simple experiments as follows.

This was readily

When {3b) was reduced with sodium”

borohydride in the presence of sodium hydroxide the aforementiocned stereoselectivity

was lost,

phenol,

Table (II).

and,

erythro (4z) was produced selectively,

Reduction of a-Piperidinopropiophenones {3a and b)

when the non-phenolic free base (3a) was reduced in the presence of

0 CHs OHCHs
RO-@- -c N »BY ——> RO cc 2 Ny
(4)

Starting Reducing Solvent Temperature Yield (%)

Material Agent threo-(4) erythro-(4)
3a(R=By) free base NaBH4 MeOH below 25° 27.4 52.2

B:HC1 NaBH4 MeOH below 25° 0.2 96.6

oxalate NaBH4 MeOH below 25° trace 92.8

B:H2504 NaBH4 MeOH below 25° 0.9 83.3

free base o

+phen01(x1.1)NaBH4 MeOH below 25 Sé§ SBé;

B:HC1 NaBH4 MeOH reflux 12 88

free base RDB benzene room temp. 46.2 24.3

B:HC1 RDB benzene room temp. 55.4 24,1
3b(R=H)")  frec base  NaBH, Me OH belaw 25° 6 94

B:HCL NaBH4 Me OH below 25° 5 95

B:HZSO4 NaBH4 MeCH below 25° 6 94

oxalate NaBH4 Me OH below 25° 7 93

free base ° 82

+NaoH NaBH4 MeOH below 25 18

B:HCL RDB benzene room temp. 57 43

a) Analysis by NMR spectrosceopy (relative ratio).
b} The yield was determined using a Chromatoscanner (relative ratio).

RDB=NaA1(0CH2CH

20CH) 1,

By=benzyl

Thus it has been shown that sodium borohydride reduction of the salts of o-amino-

propiophenone derivatives, or of the free bases in the presence of acid, proceeds

stereeselectively to give the corresponding erythro-2Z-amino-1-phenylpropancls.
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