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Formylation Products of Thioamides; Part 11'. A Novel
Route to Substituted 2-Aminothiophenes by the Reaction
of S-Alkylated Thioamides with Carboxylic Acid
Derivatives

Jargen LiesscHER*, Kersten FEIST

Sektion Chemie, Humboldt-Universitit zu Berlin, DDR-1040 Ber-
lin, Hessische Str. 1-2, German Democratic Republic

Recently, we reported on the iminoformylation of N,N-
disubstituted thioacetamides 1 with formamide chlorides 4
(R? = H) to give 3-aminopropenethioamides®. We now re-
port on the reaction of S-benzyl-substituted mercaptometh-

SYNTHESIS

yleniminium salts 3 with formamide chlorides 4 (R* = H) or
other acid derivatives, such as substituted formamide acetals
5 (R* = H) or acid anhydrides 6, which affords a novel syn-
thesis of thiophenes 7.
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The mercaptomethyleniminium salts 3 were conveniently
prepared? by S-alkylation of thioacetamides 1. The reaction
of these salts 3 with the acid derivatives 4, 5, or 6, mostly in
the presence of triethylamine, vields substituted 2-amino-
thiophenes 7*. If no triethylamine is used in the reaction of 3
with formamide chlorides 4 (R* = H), intermediate ketene-
S, N-aminals 8 [R® = H; Y = ®N(CH;),] can be isolated
and separately cyclised® in a basic medium.
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The above observation implicates the following mechanism for the
transformation of 3to 7. The acid derivative 4, 5, or 6 attacks the R%-
substituted methylene group of the mercaptomethyleniminiura salts
3 yiclding a corresponding acyl- or imidoylketene-S,N-aminal 8
[Y=0 or ®N(CH;),]. Subsequent base-catalysed intramolecular
condensation of 8 affords the thiophenes 7 while H, Y is eliminated.

In the case of the reaction of compound 3 [R* =4-
H,C—C¢Hy; Ar = 4-0,N—C¢H,; N(R"), = morpholino]
with acetic anhydride 6 (R®* = CH,) in the presence of trieth-
vlamine, however, no thiophcne 7 but the corresponding
open-chain acylketene-S,N-aminal 8a (Table) was obtained,
which could not be cyclised by further treatment with tri-
ethylamine, pyridine, phosphoryl chloride, polyphosphoric
acid, or sodium ethoxide.
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In the latter case, the acyl group of 8a s split off and a corresponding
deprotonated 3 is formed. Probably the cyclisation of the
acylketene-S,N-aminal 8a fails for configurational reasons. For a
successful application of the mercaptomethyleniminium salts 3 in
the synthesis of thiophenes 7, a sufficiently strong electron-
withdrawing Ar substituent, such as 4-O,N—CyH, or 4-
NC—C¢H,, is necessary. 4-Chlorophenyl substituted 3 (Ar = 4-
Cl—C H,) remained unchanged when treated with 4, §, or 6 under
the conditions applied in the examples mentioned above. Also, mer-
captomethyleniminium salts 3 possessing a carbonyl group in place
of Ar do not seem to be suitable reactands since they are reported to
undergo a smooth intramolecular cyclisation to give 2-aminothio-
phenes different from 7°.

The substituted 2-aminothiophenes 7 (Table) are orange-
coloured, stable crystalline compounds which are formed in
satisfactory or good yields. Their structures are confirmed by
spectroscopic data and micrcanalyses. 4-Unsubstituted 2-
aminothiophenes 7 (see 7e, Table) can also be prepared start-
ing from thioamides 1 by an independent synthesis following
a reversed reaction sequence, first by iminoformylation?’
and secondly by alkylation® according to type A. As far as we
know, the present formation of the thiophenes 7 {from sub-
stituted mercaptomethyleniminium salts 3 and acid deriva-
tives 4, 5, or 6 is the first example of a synthesis of the thio-
phene ring following type B. This synthesis of substituted 2-
aminothiophenes ist thus a useful alternative to known

procedures® 871! of type A.
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Substituted Mercaptomethyleniminium Salts 3; General Procedure:
A mixture of thioamide 1 (0.03 mol), substituted benzyl halide 2
(0.03 mol), and chloroform (20 ml) is refluxed for 30 min. If the
product does not crystallise from the reaction mixture, some ether is
added. The product is filtered by suction, washed with ether, and is
used without further purification; yield: 80-90%.

Substituted 2-Aminothiophenes 7 and Acylketene-S,N-aminal 8a;
General Procedures:

Method A (from 4): A solution of dimethylformamide chloride
4[R?® = H, R* = CH;; prepared bw the dropwise addition of phos-
phoryl chloride (1.53 g, 10 mmol) to dimethylformamide (14 ml)] is
combined with the substituted mercaptomethyleniminium salt 3 (10
mmol). After addition of tricthylamine (8.5 ml), the mixture is re-
fluxed for 30 min. The cold reaction mixture is poured into ice/water
(50 ml). The product is filtered by suction and recrystallised.

Method B (from 5): A mixture of ‘nercaptomethyleniminium sali 3
(10 mmol), ethanol (10ml) and formamide acetal §
[R? = H N(R*), = morpholino; 20 mmol] is refluxed for 25 min.
The product is filtered by suction and recrystallised.

Method C (from 6, R* = CH;): THiethylamine (12 ml)is added toa
suspension of the mercaptomethyleniminium salt 3 (10 mmol) in
acetic anhydride (6, R® = CHj; 2C ml). The mixture is refluxed for
1 h. The cold reaction mixture is poured into water (50 ml). After the
excess of acetic anhydride has been hydrolysed the product crys-
tallises. It is filtered by suction and recrystallised.

Methode D (from 6, R® = CF.): Trifluoroacetic anhydride (6,
R* = CF,; 4.2 g, 20 mmol) is adced to a suspension of the mer-
captomethyleniminium salt 3 (10 mmol) in tetrachloromethane
(10 mi). After addition of triethylumine (8.5 ml), the mixture is re-
fluxed for 30 min. The solvent is evaporated and the residue is
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poured into water (50 ml). After 1 h, the organic layer is separated.
The product crystallises when methanol (few drops) is added. The
product is filtered by suction and recrystallised.
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