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Theoretical Study on the Xyloketals Molecular Structure and
its Imhibitory Calcium Channel Activity
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Abstract: The optimized geometries and electronic structures of xyloketals were calculated by the semi-
empirical method PM3. The relationship of the xyloketals molecular structures and its inhibitory Calcium
channel! activity was analyzed based on the calculated results. It was found that there were correlations
between the frontier molecular orbital HOMO , the molecular volume and the ClogP of the xyloketals.
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Tablel Partial bond lengths, bond angles and dihedral angles

of the benzene ring in the compounds

A B F
bl K /nm
C(1)-C(2) 0.1403  0.1403 0.1410
C(1)-C(6) 0.1406  0.1405 0.1409
C(2)-C(3) 0.1406  0.1408 0.1399
C(3)-C(4) 0.1403  0.1402 0.1410
C(4)-C(5) 0.1406  0.1402 0.1398
C(5)-C(6) 0.1403  0.1398 0.141 1
Ty s (°)
C(2)-C(1)-C(6) 118.393  118.221 117.624
C(1)-C(2)-C(3) 121.603  121.867 121.369
C(2)-C(3)-C(4) 118.393  117.973  118.881
C(3)-C(4)-C(5) 121.603  121.664  121.587

C(4)-C(5)-C(6) 118.393 118.838  117.926
C(1)-C(6)-C(5) 121. 603 121.429  122.602

il ZEfM/ ()
C(6)-C(1)-C(2)-C(3)  0.903 0.925  -0.961
C(2)-C(1)-C(6)-C(5) -0.903  -0.424  0.595
C(1)-C(2)-C(3)-C(4) =-0.903  -1.050  1.129
€(2)-C(3)-C(4)-C(5)  0.903 0.682  -0.917
C(3)-C(4)-C(5)-C(6) -0.903  -0.211  0.553
C(4)-C(5)-C(6)-C(1)  0.903 0.076  -0.393
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Table 2 The normalized constants of the frontier

molecular orbital (PM3)

WEY HOMO LUMO
C1(0. 109) €3(0.307) C1(0.178) €2(0.283)
C4(0.061) C6(0.170) C4(0.245) C5(0.203)
€1(0.210) C3(0.214)
C3(0:168)C4(0. 113) C4(0.115)C6(0.309)
€15(0. 110) €29(0.074)

C14(0. 149) €24(0.081)
C30(0.154) C68(0.110)

. C67(0.149) €77(0.081)
€78(0.114) 79(0.074)
€78(0. 140)
€80(0. 154)
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M1 ~3 0T LU BER AT 220 T BB AE N
O, A A ) B T B PR R, (LS
WA ) 45 B BT 1 S R A T BUE B R/
BAHZOME (R=0.2469), N2 RE (R
=0.958 1) & HOMO §REZ /N5 1k 5 Wy i
PR BB AR A B 2.2 HIZ T HLE

f943HT 50 xyloketals f) HOMO S 23R |- ) o 4, 25
& LA TRE S AR BT g mi s,
HY AN xyloketals () HOMO 545 85 73 i % £ T
- BB AR

M 4 T LA B 2 TSR, 1A
A s T B MR, TEHA R (R =
0.996 4) F 4 THARY I /N 5 10E Wi 45 5
T T

YT RIS W B A3 ClogP A HE i
AR . ClogP K, 254N IER, 2
5y ik A GE A 28 40 A0SR B Bk A B 4R R A
ClogP /Iy, KVEMERS, BB LW, M5 T
LAE HALE Y ClogP 3k, fba& Wik 45 8 11
ERTEPERE R, W R{E (R=0.9754) FH ClogP
/N A0 ) 05 T3 3 O S AR
T L 7504 8 T R — R TR, AW ClogP
T, A TR A R B AL

B2, R BT, A8 TEENLE
BELAEHLA, HE xyloketal A B F 545 88 73
X AR AR P TS 0 0, DA T o) T 5
o 26T xyloketals 1545 88 3 1 (9 1 407, 75
15T R A T X TR AT .

#3 A xyloketals #9 T A2 HAghl L 245 % 5@ i i &

Table 3 the quantum chemical parameters and the inhibitory L-typecalcium channel rate of the compounds

Ey o E\iomo AE yo-tomo o v/ . b
s /eV /eV /eV (bobt’ - mol-) 8 fen/%
B 0.001 516 9 ~0.319 29 0. 320 808 2749, 139 3.490 12.05%
A 0.015 169 0 ~0.319 59 0. 334.760 3 697. 029 4,966 21.47%
F 0.013 468 0 ~0.314 45 0.327 918 5 669. 468 6. 804 50. 33%

a: ClogP i@t W%+, hip: //www. daylight. com/daycgi/clogp; b: ES 30
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