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ABSTRACT. To find out a correlation between anti-folate activity and physical properties of folate
analogues, geometric parameters, dipole moment, net charges, HOMO and LUMO energies were calcula-
ted. The electronic properties do not give any correlations with inhibition of folate reductase, but the

calculated geometries show some correlations.
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Table 1. Compounds tested as inhibitors of folate reductase (K,=4.4X107%)

Ring system Analogues No. Substitutions Ke
1 2.4-Diamino-6-methyl 4.7%X10°7
N 2 2,4-Diamino-6-formyl 81X10°¢
H J 3 2,4-Diamino-6-hydroxy 9.0X10"%
N” N 4 2-Amino-4-hydroxy-6-formyl 29X10°%
5 2-Amino-4-hydroxy-6-methyl Inert
Preridine [ 2-Amino-4,6-dihydroxy Inert
N 7 2,6-Diamino 15x10°%
U Y 8 2-Amino-6-hydroxy Inert
N4 N 9 2-Amino Inert
Purine 10 6-Amino Inert
N 11 2,4,5,6-Tetraamino 48X107°
O 12 2,6-Diamino-4,5-dimethyl 28X107°8
N 13 2,6-Diamino~4-methyl 26X107°
Pyrimidine 14 2,4-Diamino-6-hydroxy Inert

“Determined 37° and pH 6.0. *This compound is a substrate with K,=3.3X10"* (other condition).
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Table 2. Spatial distances(A) from indivisual hydrogen atoms in amino group to cyclic nitrogen atoms

FHEEHE - BB E

Ang®
Dig? 1 2 3 4 5 6 7 8 9 10 11 12 13 14
N;-H, 253 253 254 253 253 254 253 254 253 - 255 255 254 254
N;-H; 320 320 320 320 320 320 320 321 321 - 321 321 321 321
Ni-H, 466 466 465 - - - 4.70 - - 469 460 460 463 -
Ni-H; 470 471 471 453 453 453 474 451 - 473 471 469 468 451
N:-H, 323 323 323 323 323 323 322 321 322 — 321 321 321 321
N.-H; 255 255 255 255 255 255 254 254 254 - 254 255 254 254
N.-H, 254 253 2H4 - - - 2.57 - - 257 249 250 254 -
N.-H, 321 320 320 313 314 313 323 315 — 323 320 321 321 315
“Ana: Analogues, *Dis: Distance.
Table 3. Spatial distances(A) of the indivisual hydrogen atoms between the amino group
. Anzt 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Di¢*
N,-H. 570 569 569 - - - 5.72 — — - 563 564 569 —
No-Hs 639 639 639 629 629 629 640 628 - - 638 638 638 628
N»-H. 464 464 464 — - - 466 — - ~ 457 459 465 -
Ni-Hy4 569 569 562 6565 5656 565 570 566 - - 567 568 570 566

‘Ana: Analogues, *Dis: Distance.
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Table 4. Spatial distances(R) of different hydroxy
group configuration against analogue(3)

And

Di¢® 3 5 & 14

N-H, 254 253 253 254 254 254 254
N-H, 320 320 320 320 320 321 321
NyH 4656 =~ 447 - 448 -~ 445
NeH, 471 453 — 453 -~ 451 -
N-H, 323 323 323 323 323 321 321
N-H, 255 255 255 255 255 254 254

N-H 254 ~ 233 - 233 - 23
NrH; 320 314 - 313 - 315 -—
H-H 569 ~ 547 — 548 — 547
H.-H, 639 629 — 629 — 628 -—
H-H 464 ~— 441 — 442 - 442
H-H, 5690 565 — 565 — 566 —

“Ana: Analogues, 'Dis: Distance, ‘O-H rotational confor-
mers.

Table 5. Distance indexes(A) of Folate analogues
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Ana® Dis? No-H, N.-Hy N;-H, N-H, H,-Hq Ni-N; Distance index
1 253 4.70 323 321 6.39 2.32 0.003,
2 253 471 323 320 6.39 232 0.005
3 2.54 4.71 323 3.20 6.39 2.32 0.000
4 253 453 323 313 6.29 233 0.212
8 2.53 453 3.23 314 6.20 232 0.216
6 254 453 323 313 6.29 232 0.214
7 2.53 474 322 323 6.40 23 0.046
8 2.54 451 321 315 6.28 2.32 0.234
9 253 - 322 - - 2.34 0.020
1¢ - 473 - 323 - 233 0.038
11 255 4.71 321 320 6.38 231 0.025
12 255 469 321 3.21 6.38 231 0.030
13 2.54 468 321 321 6,68 232 0.040
14 254 451 321 3.15 6.28 2.32 0.234

“Ana: Analogues, ®Dis: Distance.
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Fig. 2. Calculated electronic parameters of folate
analogues by MNDO of MODELMATE. Column 1;
Inhibition constant (X10~%), Column 2; HOMO ene-
rgy, Column 5; LUMO energy.
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