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As potential precursors in the synthesis of functionalized l-aza-
adamantanes, the substituted 3-aza-bicyclo-[3,3,1lnonanes 1 are of
considerable interest. A convenient preparation for the latter type
of compound is the addition of 2-bromomethacrylates to enamine gi.
Recent work in the eyclohexanone series5 comprises both mechanistic
aspects of the addition and conformational investigations about

some adducts of the bieyclo-[3,3,1]nonane type. The observation of
novel mechanistic as well as conformational sspects in the piperidone
series prompts us to disclose some of our results.

As described earlier4, the addition of acrylate 3a (3, R=H) to enamine
2 occurred smoothly, yielding the ester la (1, R1:00002H5, R2R3=O).

However,use of the precursor of 3a,i.e. ethyl B,B'—dibromoisobutyrate6

required 2.2 equiv. of Et3N for optimum results7, lesser amounts of
amine resulting in the formation of a-substituted piperidonesa.

Upon use of diester 3b, (3, R:COOC2H5) experimental evidence indi-
cated 3.3. equiv. of Et3N being necessary for synthetically useful
resultsjunder these conditions 41% of pure 4sa, m.p. 109—111°;NMR(CD013)
3.7-4.5 m (7 protons); 2.3-2.8 m (10 protons), 1.25 t (6 protons,
COOCH,CH); IR (CHCL;) 1710, 1720 em™! (C=0); was obtained. Use of
lesser amounts of base gave a sharp drop in yield, and the recovery

of N-Ts piperidone, while raising the Et3N concentration leads to

the formation of tarry byproducts. The observed difference between

the addition of 3a and 3b is likely to find its cause in a dual
reaction path. In the reaction of 3a the Michael adduct I is formed

in which the carbanion acts asa proton receptor, thereby accomplishing
the necessary back formation of the intermediate enamine.

In the general case, however,s preferred alkylation has to be assumed9
leading to the imminium form II. Conformational factors, e.g. the
equilibrium between imminium and enamine forms in piperidone systems,
or more likely a stabilization of the imminjum form by intramolecular
attractive forces between relatively electron rich oxygens of the

SO2 groups1o and the imminium moiety could oppose the establishment

of an equilibrium, making necessary the use of a tertiary amine.
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The relative stereochemistry of the ester group in the adduct 4a
has been assigned on the basis of the following experimental and
spectral evidence: NaBH reduction of 4a provided the diol-ester

4b, m.p. 143-145°, NMR (013013) §1.25 t (3 H), the formation of
which deserves some comment. The unususl course of this reduction
implies the formation of a ¥-lactone 5 as an intermediate, which
was confirmed by its isolation from the reduction of 4a with
Na—bls(2—methoxyethoxy) gluminiumhydride, m. p. 200° (dec); IR (CHC1
1775 and 1785 cm™ (O—C—O, ¥lactone), 1720 cm~ (c=o). MR (0])013)1‘?
§4.2-4.5, (CH,CH; + 0=C-0-CH), 4.03 and 3.75 m (¥-CH,), 3.33 =
(CH~-C=0-0) 2.75 m (CHCOOEt) . Purthermore NaBH, reduction of 5 gave
4b as the sole product. This behaviour led to the assigmment of a
Cs-exo—conflguratlon for the ester. Oxidation of 4b (Agzcoyxylene)
gave also 5

On treatment of 4b with Na/EtOH, a 54% yield of 6a was obtained,
m.p. 162-164°, IR (CHCL,) 1750 em™L (C-0); NMR (cDC15)84.15 ¢
(CH-0-C=0), 3.85-3.50 m (cnaon, CH,N); 2.7 m (GHC—O) The original
configuration of th C.7 ester is thus endo and the overall-stereo-
chemistry of the ester 4a is most likely a boat-chair confor-ation13.
This conclusion was further substantiated by the following series
of experiments. Isomerization of 4a gave keto-diacid 7c, which was
esterified (EtI/AgZO) to give the diester m.p. 135 - 138,5°.

IR (CHClg) 1725 cm” 1 (c=0); 1160, 1340 cm™ (Ts) RMR (CDCl:) §
4.0-4.4, (5H, OCH, + NCH, eq + CHq); 3.69 4, J=6 /s (CHE); 2.3-
3, (9H).

The low-field position of H7 indicates a chair conformation for
. 13
ring B~-.
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NaBH4 reduction of Jc gave directly §-lactone acid &b as the

main product. The absence of any 2- lactone suggests, in view

of the foregoing results, an endo-stereochemistry for the
06—ester group. This was also confirmed by LiAlH4 reduction of
lactonesba and 6b, in which only the position of the Cg-substituents
differs. Triols 7d and 8 were obtained confirming the endo-
stereochemistry for the 06-ester group.

In both series 4 and ] the keto-ester was converted to the
methylene esters 4e and e via S-ketalization and Ra-Ni treatment
of the resulting thioketal. The ester 4e was finally converted
(LiA1H4) into diol 4f, which was cyclized (HC1/AcOH) to 1-
aza-adamantane 9. The synthesis of alkylsubstituted aza-adamantane
thus can be achieved via this route.

Additional NMR conformational studies on the adductsas well as the
chemistry of some aza-adamentanes will be reported separately.
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