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As part of a wider investigation into the stereo-
chemistry of addition to heterocyelic ketones to vield
isomeric alcohols, the reduction of tropinone has been
studied. In Table T a summary of these results 18
presented.  The tropine, J-tropine and (ropinone
content of the reaction products (= 909 yiclds)
were separately determined by infrared ﬂr-al}rsls the
sum ot these values for each mixture corresponded
closely with the total base content [ca]c.l as the
amino-alcohol) determined by titration 1 non-
aqueous media.l

Certain results are at variance with those given in
the literature [lithium aluminium hydnde is reported
to yield {-tropine (isclated as the picrate) quantita-
tively;2 aluminium #sopropoxide is stated to reduce
tropinonc stercospecifically to J-tropine3].

Recently Dauben er al.# have shown that reduction
of alkylcyclohexanones gives increasing proportions of
the cis (less stable) isomers as the reagent is changed
in the order LiAlHg NaBH4 ANOPrf);.  An
increasing effective size of reducing species 1s presumed
in the above order; this favours attack from the least
hindered side of the carbonyl group (** steric approach
contrel ™), assuming an increasingly important role
compared with the molecular energetics of product
formation (*° product development control ™) subse-
quent to metallo-complex formation.

The results quoted in Table I may be explained as
follows. If tropinone has the conformation (I} in all
the solvents used, an increase in size of the reducing
species will favour addition from side * @™ to yield
tropine; product development control will favour
L-tropine production.

e It is reasonable to assume that
! the Iatter factor will not vary
greatly with solvent or reagent
s [e.g. equilibrations using sodium
»in n-amyl aleohol, or aluminium
(0 o isopropoxide i:} l'.t-'::ai:ll't.}]:r‘-l‘lllﬁi {pr
reductions using  sodium  n
ethanol or isebutanol) give results which are virtually
identical ]. Increase in tropine content of the
reduction products as the reagents are changed
in the order sodium borohydride/water, lithium
aluminium hydride fether and aluminium fsepropoxide/
tsopropanol indicales an increase in size of reducing
species. A change in solvent may alter the effective
size of reducing species, e.g. the results indicate that
NaBH./obsolute methanel = LiATHjfether =
NaBH,4/89%, methanol-water > NaBH,/H,0. Pre-
sumably NaBH, behaves as a methoxyborohydride
in methanol® and this may explain why, in Dauben’s
experiments, NaBH, has a larger effective size than
LiAlH,; (however, some witer was present in the
methanol during their NaBH s reduction).
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Table I fsameric Composition of Mixiures of Tropine and -Trapine (and Tropinone)
upon Reduerion of Tropinome
. Toval Bagse
Percenrare I Conrenr (75)
Reducing Agent and Solfvent Time Temp, i
{ Hinwars) o L-Tropine | Tropime | Fropinome i A | ri
i i
LiAlHy cther 05 reflux - b 45 1 I oy : w7
f i
ether 5 reflux 54-5 455 — | o2 o7
MaHH 4 water 2 20 65 34 | %7 | d4E
1
waler 48 reflux 6 n I 93 G
B9 5 MeOH HaO & 20 &0 40 — 54 a7
05 e MeOH /H, O t refiux 5 49 - 99 a8
1060 % MeOH 6 refiux 4R 52 - o2 04
fsapropann 215 reflux &7 33 - wR 47
ANO-Pr)s isepropancl 15 82 20a | — o2 g1
NajCaHaOH + toluenc 3 reflux 5 11 4 ] 05
Ma/sobutancl - toluene 3 reflux bot:] G 3 03 9
r 1
AL Pri)y equilibration
[ruoen (f=tropine.® 288 refiux B& i 1 93 az
MNa famyl alechol equilibration
from iropmet 12 reflux a1 8 1 a6 a3

Total base content of mixture tié’

as sum of infrared determined values,
) by titration in non-aqueous media.

Figure slightly higher than true value since slow equilibration occurs subsequent to amino-aleohol

A
B Total base content of mixture
o
b production.

Equilibration of other isomer gave similar results.



