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A NEW SYNTHESIS OF
4,5,6,7 - TETRAHYDROTHIENO|3,2-c]PYRIDINE

Aleksander Warm
LONZA AG, Research & Development
CH-3930 Visp, Switzerland

Abstract - The tile compound was prepared via a sequence containing as the key step a
thiophene ring formation from a 1,4 - dicarbonyl intermediate.

4,5,8,7-Tetrahydrothienof3,2-clpyridine (1) is a usefut building block for the preparation of a piatetet aggregation inhibitor
Ticlopidine (2) and related drugs.2 The central problem in synthesising these drugs is the construction of the title ring
system, which has previously been achieved starting from-substituted thiophenes, by means of Pomeranz-Frilsch
reaction, Friedel-Crafis acylation,4 cyclisation of thienylvinylisocyanates,3 Bischier-Napieralski reaction,® Pictet-
Spengler reaction,8:7 intramolecular azide-aldehyde condensation® and electrocyciic pyriiine ring closure.? However, no
practical syntheses of the parent ring system via formation of the thiophene ring have been reported.10 We now report
the efficient synthesis of 1 based on a TiCl4-catalysed 1,4-dicarbonyl sulfurisation. 11
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‘The starting material, di-fert-butyl 3,3-iminodipropionate (3), was prepared by the reaction of @ 3.3 molar excess of
ammonia o ferf-butyl acrylate in an autoclave at 50°C for 4 days. The reaction afforded a 3:1 mixture of 3 and tertiary
amine (4) (85% yleld based on fert-butyl i&!late).

isolation of 3 involved two consecutive amine hydrochloride salt precipitations with gaseous hydrochloric acid from ether,
which gave, afler treaiment with aqueous sodium hydroxide and exiraction, the pure free base (3) 12 in 56% yieid
based on fert-butyl acrylate, As shown in Scheme i, the Dieckmann condensation of the amine (3) performed with 1.2
equivalents of sodlum hydride gave the sodium enolate (5} {which did not need to be isolated) in 85% yield. Treatment of
§ with a further 1.2 equivalents of sodium hydride and 2.5 equivalents of allyl bromide gave, after acid hydrolysis o.r the
tert-butyl ester and decarboxylation, the C,Nidlallylated piperidone (6) 13 in a disappointing 32% yield,
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Reagents and conditions:

a) NaH(1.2 eq.), DMF, 75°C (85%); b) NaH(1.2 eq.), 2~ -Br (2.5 eq), DMF, 25°C; €)0.5N HCI, reflux, 1.5 h (32%
from 6); d) 8 mol% RhCYPPhy)y, MeCN 7 Hy0 5:1, refiux, 5 h (S6%); ) CFyCOOH(2.3 6q.), Oy, CH,Cl, / MeOH 611,
60°C; ) Me,S(1.4 eq.), 0°C; Q) HCl(g). HzS¢g). TiCl (4 oq.}, 0°C {0 20°C, 24 h (84% from 7),
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The Rh-catalysed hydrolytic A-deprotection 14 gave a 56% yleld of piperidone (7).15 This was ozonolysed in the
presence of tifluoroacetic acid to protect the amino group against oxidation, to give the labile 1,4-dicarbony! compound
{3). The reaction mbdure was treated, wilhout Isolation of 8, with gaseous H,S and HCI in presence of Ticl, 11 to afford
the requisite bicycle (1) ¥6 In 94% yiekd.

The low yleld of the cruclal steps of the above synthesis compeilled us to lock for another protecting group for the ring

nitrogen.
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Reagents and conditions:

8) TrCI(1.0 eq.), EL,N(1.1 €q.), CH,Cl,, 25°C, 18 h (95%); b) fert-BuOK(1.2 eq.), toluene, 75°C, 45 min;

§) ~_ Br (1.2 eq.), fert-BuOH, 40°C, 1 h (84% from 8); d) HCOOH, reflux, 2 h (1:1 mbdure of 7 and 11, 79%);

e) CF;COOH(2.3 q.), Oy, CH,Cl, / MeOH 6:1, -60°C; 1) MeoS(1.4 €q.), 0°C; Q) HClg), H;S(g), TICI {4 eq.), CHCL /
MeOH 2:1, 0°C 10 50°C, 48 h (88% from T + 11 mixture).
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Thus , secondary amine {3) was protected with the trityf group 17 and the resulting tertiary amine (9) 18 was submitted to
an analogous sequence of steps as in the first version (Scheme ).

Cyclisation of 9 followed by allylation of the resulting enolate gave the intermediate (10) 12 in 84% yield. Refluxing 10 in
formic acld for 2 h resulted In the cleavage of both the tritylamine and the fert-butyl ester followed by decarboxylation.
Partial formytation of nitrogen was inevitable and the reaction mbdure contained 7, 11 and trityl formate in a 1:1:2 ratio.
The solubility of the latter compound in hexane and solubility of 11 20 water allowed the extractive separation of all
three compounds. However, the mixture of 7 and 11 (79% total yield based on 10) could be ozonolysed without further
separation and fumished the mixture of 8 and M-formylated derivative (12). This mixture was submitted to the thiophene
ring closure reaction, which gave the mixture of 1 and N-formylated {13) 21 under mild conditions (20°C, 24 h). However,
somewhat harsher reaction conditions (50°C, 48 h) led to the simultaneous cleavage of the A-formyl group, thus
affording 1 in 68% yield from the 7 + 11 mixture, after bulb-to-bulb distillation.

Simitar methodology was applied by us to the synthesis of Ticlopidine.22
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