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Abstruci : The acid-cata!yzed reaction behveen /Ii-anrinothiophenes and aldeh.vdes, in the presence of selenophenol. 

leads to a-alkyl ,6-aminothiophenes. The reduction step is not observed with thiophenol. Without selenol. a second 
alkylation reaction occurs and bis(3-amino-.?-thienyl)methane derivatives are isolated. 

In the course of a study concerning the N-alkylation of 3-aminothiophene 1.l we observed the formation 

of 2-alkyl-3-aminothiophenes 4 isolated as acetamides when 1 was reacted with an aldehyde in the presence of 

selenophenol generated “in situ” from diphenyldiselenide under acidic conditions.2 This unexpected reductive 

C-alkylation reaction succeeded also with 3,4_diaminothiophene3 leading to a,a’-dialkylated thiophenes,2 as a 

consequence of the high enaminic character of these amines.” 

We now wish to present our results concerning the study and the scope of these reaction applied 

to P-aminothiophenes 1, 2 and 3. We present an efficient method for the synthesis of 2-alkyl-3-amino- 

thiophenes and bis(3-amino-2-thienyI)methane derivatives. 

NHR 
/R 

N, 
CH2Ph 

- 1 R=H 4 R=H 7 R=H 

2 R=Me 5 R=Me 8 R=Me 

3 R = Et 6 R = Et 

Without any trace of acid, the reaction of the amine 1 with an aliphatic or aromatic aldehyde in 

dichloromethane affords a mixture which contains an amino-alcohol 9 as a major products (Scheme). The best 

conditions for the synthesis of a-alkylated thiophenes 4, 5 and 6 were then determined. Selenophenol itself is 

used as reducing agent and a catalytic amount of p-toluenesulfonic acid is added.6 We presumed that the 

selenide 10, formed from the alcohol 9. is reduced through a selenophile attack of a second molecule of 

selenophenol (Scheme). The results are summarized in Table 1. 

All the a-alkyl P-aminothiophenes 4, 5 and 6 are oily compounds stable enough to be distilled under 

reduced pressure or chromotographied. They can be stored in the cold for at least one week without 

degradation. As seen in the table, the yields lower with the size of the aldehyde and when the nitrogen atom 

bears an alkyl substituent.7 With benzaldehyde, the N-benzylated 3-aminothiophenes 7l and 81 were formed in 

minor amounts beside the C-alkylated thiophenes 4d and Sd respectively. 
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NHR 

1,2,3 

RNH RNH 

R’CHO. H+ w 

12 R=H a)R=Mb b)R’=Et b)R’=Pb lla R=H R’=Me 

13 R=Me R’=Et lib R=H R’=Et 

14 R= Et R’=Et 

Table 1 

2-Alkyl 3-aminothiophenes 4, 5, 6. 

No R CH2R Yield % ‘H-NMR 

Kt (a) H5 HR (h) HCH2R’ 

4a (c) H Et 84 6.54 6.91 - 1.24 (t), 2.60 (q) 

4h (c) H nPr 78 6.54 6.92 - 0 97 (t), I .78 (m), 2.55 (d) 

4c H iBu 60 6.57 695 - 0 96 (d), 1.85 (m), 2.46 (d) 

4d H Bn 40 6.51 6.92 - 3 97 (s), 7.20 (s) 

5a Me Et 75 6.72 7.00 2.87 1.25 (t), 2.60 (q) 

5b Me nPr 60 6.73 7.01 2.88 0 98 (t), 1.78 (m), 2.57 (t) 

5C Me iBu 42 6.70 7.02 2.84 0.94 (d), 1.85 (m), 2.44 (d) 

5d Me Bn 36 6.74 7.04 2 81 3.93 (s), 7 24 (s) 

6a (c) Et Et 82 6.68 6.97 1.20 (t) 1 24 (t), 2.55 ((1) 

3.16 (cl) 

6b (c) Et IlFv 77 6.68 6.97 1.19 (t) 0.96 (t), 1.77 (m), 2.54 (t) 

3.15 ((1) 

L 
(a) JHdH,=5.37 Hz ; (b) The signal of the aminic proton appear between 3 and 3,5 ppm , CC) 4a (b~~,~,=38-4O”C), 

4b (bp,,,,=40-44°C), 6a @p,,,,=45-50°C). 6b (bp,,,l=15-500C). 
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Addition of thiophenol in the media, in the place of selenophenol, gave the phenylthiomethyl derivative 

11 when the reaction was carried out on amine 1 with propanal.* The last step of reduction does not occur as 

expected for a thioether. 

When the reaction was carried out without selenophenol, with a catalytic amount of p-toluenesulfonic 

acid and one-half equivalent of aldehyde, the bis (3-amino 2-thienyl) methane derivatives 12, 13 and 14 were 

isolated.9 (Table 2) In these conditions, the pseudo-benzylic carbonium ion derived from the alcohol 9 is an 

electrophile for a second molecule of substrate (Scheme) 

Table 2 

Bis (3-amino 2-thienyl) methane derivatives 12, 13, 14 

N” R R F”C field % ‘H-NMR 

12a H Me 

12b H Et 

12c 

13 

14 

H Ph 

Me Et 

Et Et 

99 

70 

45 

90 

71 

(a) 

80 

84 

75 

95 

78 

HA(~) H, HR %’ HRI 

6.50 6.94 

6.48 6.94 

6.50 6.94 

6.68 7.02 

6.66 7.00 

- 4.25 (q) I .65 (d) 

- 3.97 (t) 0.98 (t) 

2.07 (m) 

- 5.42 (s) 7.28 (m) 

2.78 (s) 3.95 (t) 0.98 (t) 

2.08 (m) 

1.06 (t) 4.00 (t) 0.98 (t) 

3.03 ((1) 2.07 (m) 

(a) Yields are given before reClyStakSitiOn.* : (b) J&,=3.37 Hz. 

The extension of these work concerning the a-alkylation of 3-aminothiophenes, using hmctionalized, 

unsaturated aldehydes, is under investigation. The synthesis of dithieno[3,2-b:2’.3’-elpyridines from 

bis (3-amino 2-thienyl) methane derivatives 12 was also achieved for the first time. lo 
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5. Amines 1, 2, 3, aldehydes and selenophenol are used freshly distilled. The intermediate 9 (R = H, R’ = Et) 

is characterized by its IH-NMR spectra (CDCl3) : I, I3 (t, 3H), I .85 (m, 2H), 3.7 (brs, NH*, OH), 5.24 

(t. IH), 6.34 (d, H-t), 6.94 (d, Hj). J,.,=6.4 Hz. Without acid catalysis, a mixture of 9, amine 1, its 

corresponding imine and an unidentified compound, is formed. The acid catalysis favors the C-attack. 
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6. 

7. 

8. 

9. 

10. 

In a typical procedure : A cold CH$& solution (10 ml) of amine 1 (1 mmol) is added to propanal 

(1.2 mmol) and selenophenol (2 5 mmol) in CH2CI, containing a catalytic amount of p-toluenesulfonic 

acid. (Trifluoroacetic acid was also tested but with less good results). After stirring one hour 

(0’ + 20°C), the alkylated aminothiophene 4b is extracted with 1N HCI solution, The aqueous phase is 

washed with ether, treated with 4N NaOH solution to liberate the amine which is extracted with ether. 

After evaporation of the solvent, the residue is chromatographed (basic alumina, petroleum ether/CHzCIZ 

80/20) or distilled (Table 1) 

3-(Dimethylamino)thiophene, in the same conditions, gave no C-alkylated product. 

The sulfides llr and llb were obtained as crude products containing S-10 % of 12a and 12b 

respectively. ‘H-NMR (CDCQ : lla : 1.65 (d, 3H), 3.4 (br. s, NH$, 4.48 (q, lH), 6 49 (d, H4), 6.95 (d, 

Hs). J~~~~=5.37 Hz. lib : 1.0 (t, 3H), 1.98 (m, 2H), 3.4 (br. s, NH2), 4.21 (t. lH), 6.45 (d, Ha), 6.94 

(d, H5). J~,&=5.37 Hz. 

In a typical procedure A cold solution of aldehyde (1.1 mmol) in CH$& (15 ml) is added dropwise, at 

-5°C. to the aminothiophene 1, 2, or 3 (2 mmol) in the same solvent (15 ml) containing trace amounts of 

pTSA AtIer stirring (I 5 h) at room temperature, the solution is washed with aqueous IM NaOH and 

with water. The solvent is eliminated and the oily residue crystallises. The dithienylmethane derivatives 

12, 13 and 14 were purified by chromatography (basic alumina, elution hexane/CH#I,. The 

recrystallisation was achieved in hexane/CHCIJ 90/l 0. 
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