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ABSTRACT, The reaction of 2, 5-hexanedione with a variety of primary amines using tet-
racarbonylhydridoferrate (O) as a selective reducing agent at room temperature or 60°C under an
atmosphere of carbon monoxide gave the corresponding N-substituted 2, 5-dimethylpyrrolidine
derivatives. The reaction of synthesized 5-nitro-2-hexanone with benzaldehyde in the presence of
tetracarbonylhydridoferrate (O) at 150°C under an atmosphere of carbon monoxide in an autoclave
also gave N-benzyl- 2,5- dimethylpyrrolidine in moderate yield. The mechanism of these reac-
tions was investigated.
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Table 1. Synthesis of N-substituted 2, S-dimethylpyrrolidines from 2, S5-hexanedione and primary amines
using tetracarbonylhydridoferrates

E’:)p Amine absggedb Prﬁ.im : (R-\’; ) Lt vield( %)‘60 C
1 PhCHNH, . ©oLer PhCH,~ _ 41 55
2 PhCH,NH; 0.98 PhCH,- 30 41
3 PhCH:NH, -0 — —_ Trace
4 - PhNH. 0. 80 Ph- Trace 35
5 p~MePhCH,NH, 1.00 p-MePhCH,- 20 49
6 PhCH,CH,NH, C 1.20 PhCH,CH,- 53 €5
7 PhCH(CHy)NH; 1.20 PhCH (CHy)- 51 60
8 CeHyNH, 1.30 CeHy~ 46 56
9 o-CIPhNH, -0 - — -

107 CHA.CH(NO,)CH;CH,COCHj3 PLCH2- Trace 40

o At room temperature or 60°C for 24hrs under carbon monoxide. ¢ Mol/mol-KHFe(CO),. ¢ Based on
the amount of the ferrate used. Isolated yield. Exp. No. 1;60°C, 55% (tranms:cis=89:11%). ¢ Fe(CO)s
+2KOH—KHFe{CO)4 + KHCO; + H;0. ¢ Fe(CO)s + 4KOH—> K, Fe(CO) + KOy + 2H;0. £ 150°C
for 4hrs, .

Table 2. _THe analytical data of N-substiluted 2, 5-dimethylpyrrolidines

N-Benzyl-2, 5-dimethy[pyrrolidine(Exp. No. 1) : b. p. 54°C/0. 55mmHg; 'H-NMR(300MHz) (CDCls) : &{(ppm)
0.97-0.99(d, 6H, 2CHj), 1.30(m, 2H, CHy) 1.70(m, 2H, CHy), 2.50(m, 2H, 2CH), 3.67(s;, 2H, CHy,
7.21(s, 5H, Ar). BC-NMR(25.05 MHz) (CDCly) : §(ppm) 20.70(g, 2CHy), 31.29(z, 2CHp), 55.33(t, CHyp),
59.80(d, 2CH), 126.43(d, CH), 127.72(d, 2CH), 128.96(d, 2CH), 139.50(s, C), MS(m/e) : 189(M™).
Caled for CisHyN: C, '82.48 5 H, 10.12, H, 7.40%. Found: C, 82.32; H, 9.99; N, 7.22%.

N-Phenyl-2, 5-dimethylpyrrolidine(Exp. No. 4) : b.p. 56°C/0.50mmHg ; YH-NMR (60MHz) (CCly) : d(ppm)
1.06(d, 6H, 2CHs), 1.60(m, 4H, 2CH;), 2.63(m, 2H, 2CH), 7.23(m. SH, Ar). Caled for CpHyN: C,
82.23;H, 978 N, 7.99%. Found : C, 82.20; H, 9.80; N, 7.88%.

N-p-Methylbenzyl-2, 5-dimethylpyrrolidine(Exp. No. 5) : b. p. 56°C/0. 17mmHg ; YH~-NMR (60MHz) (CCL) :
o(ppm) 0,97(d, 6H, 2CHs), 1.55(m, 4H, 2CH:). 2.22(s, 3H, CHs), 2 57(m, 2H, 2CH), 3.53(s, 2H, CHy),
7.00(m, 4H, Ar). ' _

N-3-Phenylethyl-2, 5-dimethylpyrrolidine (Exp.’ No. 6) : b.p. 62°C/0.48mnmHg ; 1H-NMR (60MHz) (CCL)) :
é(ppm) 1.03(d, 6H, 2CHs), 1.55(m, 4H, 2CHy, 2.56(m, 2H, 2CH), 2.67¢:, 2H, CHp), 2.73(¢ 2H,
CHa), 7.10(s, 5H, Ar). Caled for C;HyN: C, 82,70 H, 10.41; N, 6.89%. Found: C, 82.65;H, 10.40;
H, 6.85%. . :

N-a-Nethylbenzyl-2, 5-dimethylpyrrolidine(Exp. No. 7) : b.p. 70°C/0. %mmHg ; tH-NMR (60MHz) (CCly)
é(ppm) 1.00{d, 6H, 2CH3), 1.35(d, 3H, CHs), 1.55(m, 4H, 2CHp), 2.97(m, 2H, 2CH), 3.90(g, 1H,
CH), 7.20(m, 5H, Ad.

N-Cyclohexyl-2, S5-dimethylpyrrolidine (Exp. No, 8) : b. p. 42°C/0. 18mmHg ; TH-NMR (60MHz) (CCl,) : 6
{ppm) 0.97(d, 6H, 2CH3), 1.200m, 4H, 2CHz), 1.43(», 2H, 2CH), 1.57-2.97(m, 11H, Cyclohexyl).
MS(mn/e} : 181(M*). Caled for CpoHyN: C, 79.49;:H, 122793 N, 7.72%. Found: C, 79.45; H, 12.73; N,
7.70%.
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Fig. 1. 'H-NMR(300MHz) spectrum of N-benzyl-2, 5
-dimethyipyrrolidine.

31.29

20.70

128 96 10772

126.43

139.90

Fig. 2. Proton-decoupled CMR specirum of N-benz-
vi-2, S5-dimethylpyrrolidine.
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Fig. 3. Proton-coupled CMR spectrum of N-benzyl-
2, 5-dimethylpyrrolidine.
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