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for Basicity of the Aliphatic Amines
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On the baisis of the calculations by the two centre Hiickel method for sigma electron system,

the eletronic structure of the various aliphatic amines including ammonia, and the relationship
between the observed pK, and the change in the sigma electronic energy, 4Es in the course of

protonation are discussed.

A parallelism is observed between the £Ki and the calculated JEs of the amines. Also, it is
observed that the electron densities of hydrogen atom directly bonded to nitrogen of the amines,
likewise have a linear relationship with the 2K,. Therefore, the basicity of the aliphatic amines
may be estimated qualitatively by means of the two center Hiickel method,
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Table ). Parameters of u—y Bond for The Two
Center LCAO, MO Method

Bondl
Parameter
Gy 100 | 0.45 | 100 | 100
ru(v) 0.10 | 0.30 | 0.306 | 0.10
v(a) 0.10 | 0.40 | 0.40 | 0.10
3u 0.07 | 0.24 | 0.07 | 0.07
v 0.24 | 000 | 0.0 [ 0O7
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Table & ,K, JEc and Bend Energies of Methy) Ethyl Derivatives

Observed SE Caled, o Electronic Energies (8 units) -
PK'* ’ Ep-us***| Ec-w EC\-H, Eci-cs Ecs-ms Etotal

KH, 4. 75 1.9940 1. 454 4.3572
CH,NH, 3. 1. 8370 1. 11.9718
(CH,),NH 3.23| . 1.6974 1. 19. 6322
(CH;,),N 4 1. 6150 27.2946
NH, 4.7 1. 1. 4524, 8.3572
CH,CH,NH, 3. 1.8 1. 3928 18.5710
(CH,CH,).CH 3.0 1. 7160! 1. 32 8116
(CH,CH.),N 3.12 1. 5950 47. 0754
NH, - - 1 6. 3512
CH,NH, - - 1. 4944 13. 8148
(CH,),*NH, —_ — 1.42 21, 3296
(CH,),*NH -— - 1.3798 57.8192
€XH, — - 6. 3512
CH,CH, ¢*NH, — —! . 20. 3818
(CH,CH,),*NH, - - . 34. 5276
(CH,CH,),*NH - — 48.6704

[ 3 1AL £ 2 3

SR 2G0T 3N
H, H, H,
5 Hc"&a—'cn'—“ N—- K
} | NH;
3 H, H, o

; & Aol Lol + U o) Q4o HeAAE
(CHON a2 49 4= NH;—RNH;—R;NH—R¢N
o Hez FA%GE A+ Bel 5,10 7} B3}
kb | At @ebA w348 Rl A8 oKy W3k 4E.

& .
|
CH,CH.NH,
r ‘CHYNH
[ (CHLH LN / M CH,NH,

st | /leé(m,mo,ml

1.60 170

-

2.00

180 i.90

.

Fig 1. Plot of pK, versvs AE, {or amine derivatives
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Fig 2. oElectron distribution and total bond energy, E.., of amines
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Table 3. Electron Density and Obsérved #K, Values of Amine Derivatives

Total Eleetron  Densities.
PRy .
Qu ] Qs Qce Qm Qe Qu
NH, 4.75 3 0. 7544 -— - — -
CH,NH, 3. 36 3.52 0. 7810 4.0 0. 9518 —_ -
(CH,),NH 3 23;)‘ 3.3520 0. 7984 4., 0664 0. 95281 —_ -
(CH,)sN 4. 8. 1974 — 4.07 0. 9538 — o
NH, 4.75 3.7728 0. 7544 — —_— — _
CH,CH.NH, 333 3. 57291 0. 7814 4. 011 0. 9539 4. 1098 0. 9600
(CH,CH,),NH 3.07 3.3566 0. 7998 4. 0204 Q- 9550 4.1102 0. 9604
(CH,CH.);,N 3.12 3.2052 — 4. 0269 0. 9560 4.1118 Q. 5608
NH.S° — 5. 1760 7. 7060 - - - -
CH,*NH, — 4. 8961 0. 7412 4. 0351 0.9094 — —
(CH,),°NH, - 4.6594 0.7 4. 0530 0. 9502 — —
(CH,),*NH -— 4. 4629 0. 7867 4. 0614 0. 9518 - -
NeH, - 5.1760 0. 7060 - — — —_
CH,CH,®NH, —_ 4. 9915 0. 7299 3.9301 0. 9513 4, 1073 0. 9596
(CH,CH,),®NH, — 4. 6612 0. 7682 4. G087 0. 9524 4.1083 €. 9598
(CH,CH,),*NH —_ 4. 4689 Q. 7885 4. 0152 0. 543 4.1101 0. 9601
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