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ABSTRACT. The structure-activity relationship of photo-skinsensitizing psoralens has been investiga-
ted by the MM2, FMO, molecular connectivity methods. The molecular complexes between DNA and
photoskinsensitizing psoralens are discussed in terms of their differing abilities to complex and react
with psoralen interstrand cross linking DNA base. The photoskinsensitiziers are analyzed with respect
to the strerographics models of the active sites of the psoralens and frontier orbital density is closely

correlated with photo-skinsensitizing carcinogenic activity.
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Fig. 1. Photoconjugation of psoralen with DNA sho-
wing monoadduct and diadduct.
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Tabie 1. The results of FMO calculations for psoralen
derivatives

Heavy atom  FD(N) Activity

Compound

Psoralen Cu0; 054711 -+
Pseudopsoralen CnOs 0.42826 -
S-hydroxy Ps C10, 046395 -
5,7-DMC CuO4 0.90113 +
5-Methyl Ps Ci20, 0.73684 + +
8-Methyl Ps Ci20q 107299 +++
5-Methoxy Ps C04 0.51613 +
5-Methoxy Ps Ci204 0.54466 +
34-Dimethyl Ps C130s (.40000 -
Coumarine CiO, 0.48809 -
Benzofurane CsO 0.32944 —
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Fig. 2. Active and inactive structure of psoralen deri-
vatives.
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Table 2. The results of MM2 calculation for psora-
lene derivatives (in kcal/mol)

Table 3. The connectivity indices of psoralene deri-
vatives

Formation Ena  Eimin  Estrain AH, Compound Heavy atom v v
Ps 28544 11532 26004 —52671 Psoralen Cu0s 423950  3.10289
34-DHPs 24426 7119 21156 —82.881 Pseudopsoralen Cu0; 423959  3.10289
45'8-TMPs 25022  7.102 21852 —80.202 4 5'-Dihydro Ps Cii0s 451411 335065
4' 5 -DHPs 30,134 15766 24.894 —74.326 34-Dihydro Ps Cn0s 453601  3.39243
4-MPs 27708 10665 25018 —61.273 5-hydroxy Ps Cu04 438585 322383
5'-MPs 28508 10432 25818 —60.349 5,7-DMC CnO. 140250 299590
8-MPs 25916 8475 23226 —63.105 3-Methyl Ps C1205 465626 356533
8-HydroxyPs 25241 7632 22792 —99.025 5-Methyl Ps Ci0y 466224 350022
3-MPs 28559 11812 25869 —60.727 5-Methyl Angelicin  Cp04 466224 352311
34-DMPs 30572 11866 27642 —66291 8-Methyl Ps Cu:0s 466224 353563
4'-MPs 28432 10647 25742 —61.498 Coumarylpyrone Ci20; 470081 343672
Coumarylpyrone  29.754 15179 24854 -—102.268 5-Methoxy Ps Ci204 477461 340847
Khellin 43245 14229 38585 —108.939 8-Methoxy Ps C1:04 477461 342155
Visnagin 36978 14021 34528 —73.054 34-Dimethyl Ps Cua04 507891  3.84631
3-CarboethoxyPs 35439 12899 27.669 -146.752 Visnagin Cii04 519128  3.82087
4'5'-DMPs 20063 12075 26133 —67.785 4,4’ 5'“TM-8-APS CuO:N 537254  4.22549
5'-MPs 27601 10853 24911 —61.376 4.4’ 6-Trimethyl An  CyOs 549557  4.44144
AZAPs 349690 14313 /32519 —62913 45 8-Trimethyl Ps  C,,05 550267  4.40210
BenzoPs 41819 20836 39369 —34745 Pyridopsoralen{N) CiuOsN 550598  4.11757
PyridoPs-N 42,197 20702 39747 —51415 Pyridopsoralen(P} CiOsN 556694  4.16800
445 TMAzPs 33284 12176 30.114 —88.547
44'6-TMAg 26034 7636 22864 —79537
o oA T A T VSR AN ASE Table 39 vehilsick
2-AngsP 331133 13:310 %6251 —110370 Table 3 viehd vis} 3ke) ¥AA YA F{mole-
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Fig. 3. Thymine-psoralen-thymine cross-linking cyc-
loadduct model.
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