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Fig. 1 Structural formula of Ci3H21N;04
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1 AMI
Table 1 Comparison of Experimental Results and Calculated Geometry by AM1
obs. AM1 calc. obs. AM1 cale. obs. AMI1 calc.
selected bond distances /A selected bond angles/ (°) selected dihedral angles/ (°)
C(@2)-0(1) 1.233(5) 1.241 C(B)-C2-0(1) 126.0(4) 125.661 C(4)-C(3)-C2)-0(1) 168.54) 175.620
C(3)-C(2 1.505(6) 1.524 C4)-C(3)-C(2) 105.0(4) 105.413 C()-C4)-C()-C(2)  22.4(5 1. 154
CA-C(B) 1.5076) 1.526 C()-C@4)-C(3) 104.4(3) 105.864 N(6)-C(2-C(3)-C(4) -13.2(5 -6.288
C()-C@4) 1.523(6) 1.544 N(©6)-C(2)-C() 107.8(4) 109.917 C(7)-N(8)-C(6) 0-(1) 0.4(7)  20.058
N@®6)-C(2) 1.454(6) 1.403 C(7)-N(6)-C(2) 124.7(3) 122.314 N(8)-C(7)-N(6)-C(2) -113.0(4) -107.519
C(M-N®6) 1.451(5) 1.446 N@®)-C(D-N(6) 110.1(3) 116.822 C(9-N@®)-C(7)-N(6) 76.8(4)  88.680
N@-C(?) 1.462(5) 1.456 C(9)-N@®)-C(7) 111.9(3) 116.423 N0 -C(9) -N(8)-C(7) -141.5(3) -128.517
CO)-N@) 1.451(5) 1.458 N@O-C(9-N(8) 110.3(3) 116.458 CUD-NU)-C(9-N@©B)  62.5(5)  84.857
N@)-CO) 1.451(5) 1.446 CAD-N@O-C(9) 120.8(3) 120.620 C(2-C1D-N@0-C(9) -178.5(4) —163. 381
CA)-NG) 1.460() 1.456 C12-CAD-NQO) 103.3(4) 107.254 C@3-CAY-CA)-N@) -10.6(5) 3.793
c@2-cay 1.512(7) 1.544 C03-CA2-CAD 106.8(4) 105.824 C@4-N@0-C(9)-N(8) -123.7(4) -111.526
COY-CM2 1.491(7) 1.526 C@M)-N@)-C(9) 114.3(3) 123.688 C (5 -C (4 -N (10 -C (9) 4.1(7) -18.029
CM-NW) 1.323(6) 1.397 009-CO)-N@) 124.5(4) 124.512 C16-N(@8)-C(7)-N(6) —153.5(3) - 127.719
Cly-CH 1.234(5) 1.245 CAO-N@®)-C(7) 113.2(3) 116.449 CU)-CUO-N@®)-C(7)  79.6(4)  75.445
CUO-N@) 1.472(5) 1.440 C@)-CAO-N(8) 110.9(3) 114.575 CU-CW)-CAO-N(@®)  61.7(5) 59.321
ca)-cte 1.526(6) 1.531 C@Y-CA)-CAO 112.6(4) 113.611 0019-C19-CD-CUO -120.9(5) -119.146
C-c) 1.496(6) 1.498 0@9-C19-CUD 124.7(4) 124.137 0@)-CU-CUD-CUO  60.4(5)  59.319
CM9-CM9 1.198(4) 1.279 0@)-C9-CD 112.4(4) 120.445
C)-C1® 1.310(6) 1.363
1i@0)
2 C|3H21N304
Fig. 2 Spatial configuration and atomic numbering of Ci3H21N304 molecule
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Table 2 Frontier Orbitals and Eigenvalues of the Molecule / (a. u)

eigenvalues
o(L) 2p.
2 py
2p.
C(2)  2p.
2 py
2p.
2s
2s
2 ps
2py
2 p.
2s
2s

N(8)
C(9)

o]

57(LUMO)
0.03621
-0.33751
0.07714
-0.16461 N(10)
0. 48673 C(14)
—-0.12543
0.22127
0.21247
-0.23190
-0.10017
0.07930
-0.17920
0.34182
-0.19327

0(15)

C(16)

19) 0(20)

[71

695-
0(1)=C(14)
57(LUMO)

2p. —0.02912
2p, -0.1206
2p. —0.18758
2s 0.20403
2p. -0.18511
2 py 0. 42393
2p. 0.27170
2 ps 0. 13000
2py  —0.27432
2p. —0.18940
2s  -0.09673
2 ps 0. 14064
2p, 0.12834
2p. —0.02434

Table 3 Net Atomic Charges for the Compounds H Atoms Not Listed / (e)

N, N- N-
4 (
E =7.9346eV E = -0.
2.3
AMI1
2 2
p N
0(15)=C(14) =~
2
56(HOMO) 56(HOMO)
eigenvalues —0. 35367 2ps 0.01137
0(1) 2s -0.00345 2 py 0. 12767
2p. —0.05086 2p. 0.26667
2p, -0.07031 0(15) 2s 0.00194
2p, 0. 08703 2 ps 0. 14959
N(6) 2s -0.08574 2p,  —0.10406
2p. -0.06114 2p. 0. 06270
2p, —0.06484 0(19) 2s 0. 00647
2p. 0. 12277 2p. 0. 02233
N(8) 2s 0. 10203 2p, —=0.06041
2p. -0.01516 2p. 0. 05220
2 p, 0.01452 0(20) 2s 0. 00282
2p. 0.76524 2p. 0. 02139
N(10) 2s -0.13620 2p, -0.02209
2p. 0.01222
2.4
AM1
0 N
N
5 0(1)  0(15)
[6]
3
atoms charges atoms charges
0(1) -0.388969 N(6) -0.421290
C(2) 0.351896 C(7) 0. 054685
C(3) -0.298400 N(8) —-0.481914
C(4) -0.274786  C(9) 0.041420
C(5) -0.135557 N(10) -0.421097
AMI1 N, N-  (N-

atoms charges atoms charges

C(11)  -0.115374 C(16) -0.110401

G(12)  -0.276666 C(17) -0.330984

C(13)  -0.299810 C(18) 0.357793

C(14) 0.365912  0(19) -0.357472

0(15) -0.422607 0(20) -0.359401
- )
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Study on Structure and Coordination Properties of
N, N-Bis (N-Methylene-2-Pyrrolidinyl ) Alanine
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The structure and coordination properties of N, N-bis (N-methylene-2-pyrrolidinyl) alanine have
been studied. The results show that the title compound is stable, the geometry calculated by AM1 is
in good agreement with experimental results. The atoms of O(1), O(15), 0(19), 0(20) in the
molecule bond easily with metallic atoms. So the title compound can form stable complex with rare

earth metal ions.
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