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Abstract — Reaction of lithio 2-(2,6-dimethylpiperidino)acetonitrile

with alkyl halides affords monoalkylation products which are easily
hydrolyzed under mild conditions to give the homogeneous aldehyde or its
acetal in moderate yield. In the case of alkyl halides having an electron

donating group on aromatic ring the cyclization products are obtained.

One carbon elongation for the transfomation of alkyl halide into an aldehyde is
a very useful sequence in organic synthesis.l In 1978, Stork and his coworkers2
reported that N,N-diethylaminocacetonitrile as a latent acyl carbanion equivalent
was more useful than the protected cyanohydrin of formaldehyde for the preparation
of aldehydes and ketones.

In this communication, we wish to describe the details of our own results in this
area which provided a convenient method for the preparation of an aldehyde(4) and

an aromatic compound(5) via the iminium intermediate(3'} (Scheme 1l).
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2-(2,6—Dimethylpiperidino)acetonitrile(l)3 which could be expected to increase
the steric hindrance around the carbanion center was selected as a substrate with
the reason for preventing the self-condensation r?action of aminoacetonitrile
" during anion formation.

The features of the entitled compound are demonstrated in the following; a) The
reagent4 is readily available from condensation of 2,6-dimethylpiperidine and
chlorcacetonitrile; b) The alkylation followed by hydrolysis can be run with one
pot operation; c¢) The hydrclysis of alkylated products can also be done under
mild conditions.

The results for formation of an aldehyde and its acetal obtained in this way

are compiled in Table 1.

Table 1 Preparation of Aldehyde and Its Acetal

% of
entry halide product {% yield) its acetal (6)
1 C s (CH,) 5Br CeHg (CH, ) ;CHO (66) 45
2 CHAC (Me} ,CHCH (Me) (CH, ) ,Br CHAC(Me) ,CH,CH (Me) (CH,) ,CHO  (42) 46
3 CHS (0—12)7Br CH3 (CHz) 7CI'!O {33) 48
4 C6H11(CH2)2Br CGHII(CH2)2CHO (45) 47

When the hydrolysis of monoalkylated aminoacetonitrile(2} with CusS0,-5H,0 in
ethanolS was carried out upon shorter reaction times(reflux,ca.5min}, the
corresponding aldehydes({4) were only obtained. On the other hand, the prolonged
heating (20-60min) for the hydrolysis led exclusively to its acetals(6) in moderate

yield (Table 1 and Scheme 2).
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Similarly, treatment of alkyl halides having electron donating group on aromatic
ring with lithioc derivative of (1)} gave directly the cyclization products(s)6 but

none of the aldehydes could be observed among the reaction products {Table 2).

—482—




HETEROCYCLES, Vol 19, No 3, 1982

Table 2 Reacticn of alkyl halides containing electron donating
group on aromatic ring with 2-(2,6-dimethylpiperidino) -

acetonitrile
producta
entry halide (% yield)
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a Hydrolysis was carried our upon heating unless otherwise cited.

* Hydrolysis was run at room temperature.

General procedure for alkylation and hydrolysis is described in the following.

Synthesis of 4-phenylbutanal

To a solution of lithium diisopropypamide(6.8mM} in THF was added slowly at -78°C
2-{2,6-dimethylpiperidino)acetonitrile(716mg,5mM) in 5 ml of THF and the mixture
was stirred at -78°C for 30 min. After the addition of phenylpropyl bromide(1l.1l0g,
5.5mM) in THF-HMPA(l:1,20ml) to this solution, the whole mixture was stirred at
room temperature for 15 h. Removal of the solvent in vacuo and heating for 5 min
with Cuso4.5H20(1.259,5.0mM) in 20 ml of ethanol gave 4-phenylbutanal(489mg,66%)
after purification by chromatography on silica gel.

Synthesis of 6,7-dimethoxy-1,2-dihydronaphthalene

To a solution of lithium diisopropylamide (¢.7mM} in THF was slowly added at -78°C
2-(2,6-dimethylpiperidinc) acetonitrile(110mg,0.7mM} in 3 ml of .THF. After an
additional stirring at the same temperature for 25 min, HMPA(0.lml,0.64mM) and then
3,4-dimethoxyphenylpropyl bromide{150mg,0.58mM} in THF were added. The mixture
was stirred at -78°C for 2 h. After evaporation of the sclvent, hydrolysis was
carried out on heating with equal volumes of 30% agueous oxalic acid in THF7

(3ml/3ml) for 15 min to give 6,7-dimethoxy-1,2-dihydronaphthalene(77mg,70%),

mp 44,5-45.5°C.
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