W S
TETRAHEDRON

@ LETTERS
Tetrahedron Letters 39 (1998) 2965-2968

Pergamon

Heck Versus Radical Reaction
Janine Cossy*, Christophe Poitevin*, Domingo Gomez Pardo

Jean-Louis Peglion*, Aimée Dessinges

Institut de Recherches Servier, 11 rue des Moulineaux, 92150 Suresnes - France
Received 22 January 1998; accepted 18 February 1998

Abstract: The synthesis of spiro[quinoline-2,4’-pipcridings
A

the key step, isdescribed.  © 1998 Elsevier Science L

Spiropiperidinyl compounds of type A are attractive derivatives which were evaluated in a number of
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carbanionic reactlons free radical cyc]mmon and more recently to Fischer indole reaction on solid phase.

Up to now, little attention has been payed to other heteroaromatic systems such as spiro[quinoline-2,4’-

piperidines] of type B where the spiranic center is located on the carbon adjacent to the phenylamine nitrogen.
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Here, we report the preparation of compounds of type B according to the following retrosynthetic
Scheme. Depending on the degree of insaturation of the three carbon chain unit, intermediate C might be

transformed into B via a radical cyclization or a Heck reaction.
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Although the generation of aryl radicals by tin hydride method is less common than that of alkyl radicals,

spiro compounds of type B (Y = H) is outlined in the following Scheme.
The condensation of the commercially available N-Boc protected piperidone 2 with o-bromoaniline

1.1 (Y=H) was achieved in boiling benzene with azeotropic removal of water, Imine 3-I (Y=H) was obtai

(90%) and the addition of lithio trimethyisilylpropyne in the presence of TMEDA (1.5 equiv.) afforded after
8 days the N-protected piperidine 4. Under standard conditions (catalytic AIBN, boiling benzene), the addition
of tin hydride (2.0 equiv.) to 4 led exclusively, after usual work-up, to the desilylated compound §b which was

the resuit of a 6-exo-dig cyclisation process. None of the 7-endo-dig product was isolated or detected in the

crude reaction mixture by 'H-NMR analysis or GC/MS. A tentative to obtain 5a from 5b has proven yet to be
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type C. The Heck reaction is a very simple technical reaction and very tolerant to a wide variety of functional
groups7. Early research work demonstrated the considerable versatility of intramolecular Heck reaction for the
construction of bridged rings, spirocycles and tetrasubstitued carbon centers. This reaction was applied to
amine of type C in the aim of obtaining the desired spiro[quinoline-2,4’-piperidines] of type B.

The allylamine of type C (7-I, Y=H) was prepared by addition of allylmagnesium bromide at room
temperature to a mixture of crude imine 3-I and 18-crown-6 ether, in ether® (40% yield). Significative
improvement of the vield resulted in using toluene instead of ether without crown ether (yield of 7-1 = 80%).
We have to point out that the use of ether without crown ether did not give the desired product 7-1.

This reaction was generalized and allylamines 7-IT (Y=Cl), 7-III (Y=0Me), and 8-1 (Y=H), 8-11 (Y=Cl),
8-II1 (Y=0OMe) were obtained by addition of allylmagnesium bromide to the appropriate imines 3-1I (Y=Cl),

3.III (Y=0Me), 6-1 (Y=H), 6-II (Y=Cl), and 6-1II (Y=0OMe) (yield: 65%-75% from 1).
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The obtained allylamino compounds 8 were transformed to the corresponding N,N’-diacetylated diamines
9-1, 9-11, and 9-TI1 by acetylation of 8-I, 8-II, and 8-III or by treating 7-I, 7-II and 7-1II by HCl in EtOH

followed by the addition of acetyl chloride (15 equiv.) in refluxing chloroform.
Yo J Y\/\\/Br ) Y B J
T T _cHeocl E ,I/\ 1. HCVEIOH ‘ﬁ ‘I I/\
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81 (Y=H) 51 (Y=H) 7L (Y=H)
8-11 (Y zC!} 9-II (Y =Cl) 7-II (Y =CD)
8-111 (Y =OMe) 9-II (Y =OMe) 7-11 (Y=0OMe)

The allylamino substrates 8-I, 9-I, 9-II, and 9-IIT were subsequently treated under the standard Heck

conditions. In these conditions two inseparable regioisomers a and b were obtained. The arylation, according

to the Heck reaction, led to the expected spiranic skeleton according to the 6-exo-trig process. No product
coming from the 7-endo-trig process have been detected ("H-NMR or GC/MS). The results are reported in
Table I.
Table I: Synthesis of spiro[quinoline-2,4’-piperidines] by using the Heck reaction.
Y x Br ] Y N L
YU [~ Pdomirem, YY I~ - 111~
S~ B Et,N; CH,CN; 80 °C ) SN
N N s ’:‘ N h N
R “Ac R ~Ac R ~Ac
a b
Entry Starting material Ratio Yield
1 8-1 5a/5b :10/90 77%
2 9-1 i0a/i0b: 75/25 75%
3 §-11 1ia/1ib: 70/30 52%
4 URHH 12a/12b: 70/30 2%
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The ratio of a and b depends on the substrate. When the phenylamine nitrogen was not protected the
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12a/b was treated with O; at -78 °C. After decomposition of the ozonide by Me,S the desired ketones 13, 14,

and 15 were formed (Table II). Ketoaldehydes 16, 17, and 18 were also isolated in poor yield (< 10%). In a
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not detected
Table II: Oxidative cleavage of 10, 11 and 12
¥ O l
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VKN* W RuO c/”NaiO \/\'f/i/ W VKT 7\4
lltc ~~ “Ac ? ) Ac \/N\Ac Ac "Nac
Starting material Ketone (Yield %) Ketoaldehyde (Yield %)
Wbab(Y=H) 13 (47) 16 (10)
HHa/h(V -0 14 (5N 17 (1M
Alﬂlll\l \_/l, A \JU’ azs \\.lUI
12a/b (Y =OMe) 15 (39) 18 (<10)

Although radical cyclisation and Heck reaction gave both access to the spiro[quinoline-2,4’-piperidine]

skeleton, none of these reactions allowed the formation of com

However, oxidative transformation of the mixture of regioisomers a and b obtained from the Heck reaction

allowed the formation of compounds of type B such as 13, 14, and 15, with an overall yield of 7-10%.
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