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ABSTRACT. Ethanolic tetracarbonylhydridoferrate, HFe(CO),”, combined with aqueous succinal-
dehyde is very efficient for the selective transformation of an amino group into a pyrrolidine ring.
Phenylendiamines react with aqueous succinaldehyde in the presence of HFe(CO),”, at room tempera-
ture under atmospheric pressure of carbon monoxide to give the corresponding pyrrolidines in mo-
derate yields. In these reactions, the molar ratio of 1.0:1.0:1.0 of the ferrate-succinaldehydephenyl-
enediamine system gave one pyrrolidine ring, and the case of 1.0:2.0:1.0 gave two pyrrolidine rings, selec-
tively.
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Table 1. Facile synthesis of pyrrolidinobenzenes from succinaldehyde and phenylenediamines using HFe(CO)4~ @

Ccob
absorbed

Exp.

No. Product

Yield (%)¢

Spectroscopic
Data

1 1.7 42

>
%

9

24 19

1.8 75

2.1 21

43

2.5 16

IH-NMR(CCly): §6.85(s, 4H, Ar), 3.10(m, 8H, 4CH,),
1.78(m, 8H, 4CHy).

13C-NMR(CDCly): §24.20(4CH,), 49.00(N(CH,),),
116.30(2CH), 120.10(2CH), 142.00(2C).

Anal. Found: C, 77.70, H, 9.30, N, 13.00. Calcd for
Ci4HyoNy: C, 77.78, H. 9.26, N, 12.96,

MS(m/e): 216(M®.

IH-NMR(CCl,): 5 6.66(m, 4H, Ar), 3.68, (s, 2H, -NH,),
2.90(m, 4H, 2CH,), 1.85(m, 4H, 2CHj). IR(neat):
3460-3470cm~1(v-NH,). MS(m/e): 162(M+).
IH-NMR(CCly): 6 5.66-7.23(m, 4H, Ar), 3.33(m, 8H,
4CHy), 2.00(m, 8H, 4CH,).

1H-NMR(CCly): £5.66~7.01(m, 4H, Ar), 3.18(s, 2H, NHj),
2.85(m, 4H, 2CH,), 1.20(m, 4H, 2CH,). IR(neat):
3466-3372cm™! (v-NHy).

IH-NMR(CCl,): § 6.31-7.50(m, 4H, Ar), 3.31(m, 8H,
4CHj), 2.10(m, 8H, 4CH,)

'H-NMR(CCly): §6.21-7.20(m, 4H, Ar), 3.38(s, 2H, NH,),
2.98(m, 4H, 2CHj,), 1.68(m, 4H, 2CHj). IR(neat):
3458-3370cm~1 (»-NH,).

2Molar ratio: Phenylenediamine/Succinaldehyde/HFe(CO); = 22 mmol/25 mmol/22 mmol; Exp. Nos.; 2,4 and 6. Selec-
tivities of N-(aminophenyl) pyrrolidines: 82-95%. Molar ratio: Phenylenediamine/Succinaldehyde/HFe(CO);=22
mmol/50 mmol/22 mmol; Exp. Nos.; 1,3 and 5. Selectivities of Dipyrrolidinobenzenes: 90-94%.  Mol/mol KHFe(CO),.
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Fig. 1. GC. chromatogram of p - dipyrrolidinobenzene
and N-(4-aminophenyl) pyrrolidine.

Fig. 2. TH-NMR (60 MHz) spectrum of N-(2-amino-
phenyl) pyrrolidine.
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Fig. 3. IH-NMR (80 MHz) spectrum of o- dipyrroli-
dinobenzene.
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Fig. 4. Proton decoupled 13C-NMR(80 MHz) spectrum
of o - dipyrrolidinobenzene.
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