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(Abstract)

In this work, we investigate the properties of molecular structure and boundary
orbital functions of the AMDBP-AIH and Acetophenone and Isobutyrophenone, which
are forms of alkoxy-amine-aluminum derivatives. Furthermore, we investigate the effect
on the selective reduction of the final products (R), (S)-phenylethanol and (R),
(S)-isophenylbutanol by calculating the stereoscopic and thermodynamic parameters of
the transition state. Considering the three-dimensional molecular structural stability, the
transition status of (S) types AMDBP-AIH and alkylphenone was found to be more
stable, resulting in the selective reductions of AMDBP-AIH and alkylphenone from this
result: (S)-Phenyl ethanol and (S)-isophenylbutanol was confirmed that the formation
was advantageous.
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Fig. 1 Synthetic reaction of AMDBP-AIH
derivatives
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Fig. 2 The three dimensional structure of the
AMDBP-AIH derivatives
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Fig. 3 The frontier molecular orbitals for AMDBP-
AlH derivatives calculated by HyperChem
PM3 methods
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Fig. 4 The three dimensional structure of the (a)
acetophenone and (b)isobutyrophenone
calculated by HyperChem PM3 methods
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Fig. 5 The frontier molecular orbitals for

(a) acetophenone, (b) isobutyrophenone
calculated by HyperChem PM3 methods

Fig. 59 @@of uehd opEH=S] H$-
Einvo®t Eromo®] ol|A] gkel 2H2h -0.4372799,



(2-amino-3-methyl-1,1-diphenylbutan-1-ol)-AIH S-=X|2¢

-10.00275eVE2 Uepgon W=z AES] Akt
2 9.5654701eV= LFEFSITE.

E2L (el HErd  o]aRERH=S] e
Eumo®t Erowo® olUAgke] Z7F -0.344251,
-9.989835eVE UElor WH=A AES] Ak
2 9.6454099eVE LFEFATE.

olgfdt AL AXtE HiEgoRE Azt & of
Apdolo] - oM EH=0] & Y oHA|gto]
A Uskston] FEHel 2avzld we v
& ARSI Sl AR eRRe) 69 a1
of olFAag ol —‘—XHL} 2 o] 3¢ n-7 9 AR
Hol7b 7 & dojd Ao 7 wuhEr)

AT

3.3 AMDBP-AIH2} OfM|EH|=2| FHOo|4

Ej QP88

AMDBP-AIH®} oM|Es= HolAef Qg4
e AEd S JES gokEr] ffdte] R
S FEjo] Mol ol thet 7Hd et FEisl
3AH ball-cylinder 222 o2 Fig. 69 zHz¢
e SATE.

3

(a) R-form transition
sate (b) S-form transition

Fig. 6 The three dimensional structure of (a) R-form
transition state and (b) S-form transition
state calculated by HyperChem PM3
methods
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Table 1. Thermodynamic parameter of AMDBP- AlH
derivative and acetophenone calculated
by HyperChem PM3 methods at 0 C

Transition Eic;;agly Entropy |Heat Capacity
form (Keal/mol) (Kcal/mol/deg)|(Kcal/mol/deg)
®) -96,428.6 | 0.162498 0.0941922
S -96,430.9 | 0.165717 0.0962943
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Fig. 7 The three dimensional structure of (a)
R-form transition state and (b) S-form
transition state calculated by HyperChem
PM3 methods
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Table 2. Thermodynamic parameter of AMDBP-
AlH derivative and isobutyrophenone
calculated by HyperChem PM3 methods

at0c
Total Heat
Transition Entropy .
Energy Capacity
form (Keal/mol) (Kcal/mol/deg) (Keal/mol/deg)
R -103,285.1 0.176930 0.104590
®) -103,287.2| 0.178518 0.105241
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Table 3. Thermodynamic parameter of phenylethanol
calculated by HyperChem PM3 methods

at0Tc
Transition | Total Energy| Entropy |Heat Capacity
form (Kcal/mol) (Kcal/mol/degXKcal/mol/deg)
®R) -32,080.0 | 0.0875128 | 0.0300526
) -32,081.4 | 0.0829474 | 0.0282288
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Table 4. Thermodynamic parameter of
isophenylbutanol calculated by
HyperChem PM3 methods at 0 C

Transition | Total Energy
form (Kcal/mol)

®R) -38,939.4
) -38,939.7

Entropy |[Heat Capacity|
Kcal/mol/degXKcal/mol/deg)

0.0983942 | 0.0391792
0.0984637 | 0.0391046
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