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Analysis of Organic Functional Materials by First Principles Calculations
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First principles calculations, such as the standard method of designing functional materials, are applied to an organic
functional material. Firstly, activity evaluations of an autonomic nerve controlled drug, such as forskolin derivatives, can be
predicted by the distribution of the negative electrostatic potential of each derivative. The method can dramatically shorten
drug screening time. Secondly, an organic magnetic material for the magnetic targeted drug delivery system is identified
through first principles calculations. Our identified compound, such as EI236, acts as both an anti-tumor drug and an MRI
contrast medium, and has pharmacological effects that can be delivered in a controlled manner. Therefore, materials analysis

technology using first principles calculations can be also applied to organic functional materials.
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Table 1 Chemical structure of forskolin and its derivatives
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Forskolin H CH; CH=CH, i3
FDI1 CONHCH,CH,NCS CH; CH=CH, | Type 1AC
FD2 COCH,CH,CH,COCH=CH, CH; CH=CH, | TypeIIAC
FD3 H NHOH CH=CH, | TypeIIIAC
FD4 5,6-dehydoxy \ / CH=CH, Type I AC
N
FD5
NKH477 COCH,CH2N(CHs)2 CH; CH=CH, | Type VAC
FD6 COCH,CH,N(CH3), CH; CH,CH; | Type VAC
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FD1, 6-[N-(2-isothiocyanatoethyl) aminocarbonyl] forskolin;

FD2, 6-(4-acrylbutyryl) forskolin;
FD3, 7-deacetyl-7-hydroxamylforskolin;

FD4, 5,6-dehydroxy-7-deacetyl-7-nicotinoylforskolin;

FD5, 6-[3-(dimethylamino) propiony] forskolin (NKH477) ;
FD6, 6-[3-(dimethylamino) propionyl] -14 15-dihydroforskolin.
Re, Ry, RyDEME X RO T OFHEADO L BY TH S,

IHI 3 Vol.49 No.1 (2009-3) 17



(a) 7#4MLZAY

(EEBORTFLYvIL) (b) 742V (BEDOKRTIvIb)
CH,
[¢]
HO 12 \CH2
= oy | oo
N U
E 9
| on 4
" i \O CH,
%
CH, CH, H

(¢) FD1 (BDORF>I+Ib)

(h) FD6 (EDKRF>I+vIL)

#1 TANATY ¥ EZDOFEEOEHEART ¥ ¥ v VI
Fig. 1 TIsosurface of electrostatic potential of forskolin and its derivatives
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Fig. 2 Magnetic field versus magnetization curve of EI236
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(left hand side: before administration,

right hand side: after administration )
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