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2 9 SAE 18lE E§sh= lexitropsino] 4, DNA minor grooved] <7)%H(G-C sequence)s} ZA¥
e B9 AR HAstg )Eey 72 E MM+ 92 ab initio(Hartree-Fock) A4S E3 w3ich
FAslgl F2ol i3 6-31G ¥ 6-31G* basis setZ AME3te] AL A3je} Axby T2E AAbsigh
ohgEl 2AES PR ARz v)Ae AR £ doliy] S WAE FE v} FAE nE A
Fe o) AR SAzel A PR AREE 2ANAD 2 A AAE FE JlE SA4E PR
AREE Z7MI7)E B ARAE 2E Jle PR AREE FEAYE B9kow, o] ATHE AE $A1Ee)
AbA:€] atomic chargee} HAEe® A9E 4+ et

ABSTRACT. The geometry optimization of oxazole, relevant to the binding of lexitropsin that contains
this ring to the base pair (G-C sequence) of minor groove of DNA, is performed with the aid of MM+
and ab initio (Hartree-Fock) calculations. The proton affinity and electronic structure are calculated at
the 6-31G and 6-31G* level for the optimized geometry. The proton affinities are also studied for various
substituted oxazoles with the electron-donating and -withdrawing groups to estimate the substituent
effect on the proton affinities of oxazoles. It is shown that the electron-donating substituents increase
the proton affinity of oxazole, while the electron-withdrawing substituents decrease it. This result can
be explained with atomic charge and electron density at oxygen of substituted oxazoles.
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Fig. 1. Structures and numbering of the substituted
oxazoles(a) and protonated oxazoles with substituent
(b) for calculation.
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Table 1. Optimized bond lengths &) and angles (degree) for the neutral oxazoles and protonated oxazoles with
substituent

H OH NH, CH, OCH,
Parameter
neutral protonated neutral protonated neutral protonated neutral protonated neutral protonated
r C3-01 1383 1454 1394 1466 1.381 1492 1388 1465 1395 1.365
r 01-C1 1364 1501 1355 1477 1.365 1447 1360 1484 1355 1.367
r C1-N1 1281 1241 1283 1242 1279 1245 1280 1241 1.282 1.285
r N1-C2 1406 1420 1389 1412 1412 1424 1411 1431 1392 1374
r C2-C3 1339 1323 1342 1333 1.340 1343 1341 1327 1344 1338
r C2-O(0OH, OCHy) 1351 1320 1344 1.340
r C2-N(NH3) 1.391 1334
r C2-C(CHy) 1485 1484
<« C301C1 1055 1056 1056 106.0 105.6 1063 1053 1056  105.6 1075
<« 0O1CIN1 1127 1069 1130 1077 1126 1087 1128 1075 1131 1115
< CiN1C2 1058 1115 1055 1111 106.0 1111 1061 1117 1055 104.7
« N1C2C3 1088 111.2 1099 1116 108.4 1109 1081 1101 1098 1121
< CIN1C2 O(CH) 1800 1800
<« N1C2 OH(OH) 1800  180.0
< CIN1C2 N(NHy) 180.0 180.0
« N1C2 NH(NH,) 69.6 00
—695 -—1799
£ CIN1C2 C(CHj) 1800 180.0.
£ NI1C2 CH(CH3) —1803 1801
—592 —590
59.7 59.5
< CIN1C2 O(OCHy) . 1800 —180.6
« N1C2 OC(OCH,) 1800 . —66.7
2z C2 OCH(OCHy) —609 —56.6
. 61.0 63.8
1801 —1754
F Cl CN NO,
Parameter
neutral protonated neutral protonated neutral protonated neutral protonated
r C3-01 1.386 1453 1.381 1453 1.368 1441 1.361 1422
r 01-C1 1.359 1.494 1.363 1.495 1.369 1.507 1376 1.554
r C1-N1 1.284 1.243 1.283 1.242 1278 1.239 1.278 1.234
r N1-C2 1379 1.397 1391 1411 1405 1419 1.385 1.395
r C2-C3 1335 1.324 1.336 1.324 1344 1.330 1.342 1325
r C2-F 1.343 1.320
r C2-Cl 1.757 1.736
r C2-C(CN) 1415 1413
r C-N(CN) 1146 1.144
r C2-N(NOy) 1415 1.429
r N-O(NG;) 1215 1.207
1.236 1.230
2 C301C1 106.1 106.3 105.8 1058 106.1 105.9 106.4 105.7
< O1CIN1 1125 106.8 112.6 107.0 1124 106.8 1120 105.2
2 CIN1C2 105.0 1108 105.3 111.2 105.5 1114 105.1 111.8
< N1C2C3 1112 1131 110.2 1117 109.1 1112 1107 113.0
<« CIN1C2 C(CN) 180.0 180.0
< N1C2 CN(CN) 180.0 180.0
« CIN1C2 N(NO) 180.0 180.0
< N1C2 NO(NO2) 00 —-0.1
180.0 179.9
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Table 2. Total energies (a.u.)

Sub- 6-31G 6-31G*
stituent
X neutral protonated neutral protonated
H — 2445027 —244.7774 —244.6297 —244.8872
(—244.5003) (—244.7758) (—244.6246) (—244.8867)
OH —3193176 —3195914 —3194805 -—319.7386
NH; —2095005 —209.8039 —299.6556 —299.9309
CH,  —2835305 —2838135 —2836722 —2839377
OCH; —3583248 —3586383 —3585089 —358.8105
F —3433151 —3435719 —3434745 —343.7193
Cl —703.3695 -703.6307 —7035238 —703.7697
CN —336.1866 —3364361 —336.3599 —336.5904
NO.  —4478410 —4480777 —4480880 —4483107

Table 3. Proton affinities (kcal/mol) of the substituted
oxazoles

Substituent Basis set
X 6-31G 6-31G*
H 172.3770 161.5838
OH 171.8122 161.9603
NH, 184.7389 172.7535
CH, 177.5853 166.6039
OCH, 196.7244 189.2570
F 161.1446 153.6144
cl 163.9056 154.3047
CN 156.5637 144.6411
NO, 1485316 139.7465

*Values in parenthesis are from ref. 16.
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Table 4. Total atomic charges obtained by the use of the 6-31G* basis set

Substituent, X

Atom
H OH NH; CH, OCH;,4 F Cl CN NO,
01 —05618 —05631 —05677 —05672 05667 —05562 —05548 ~05488 —0.5481
C1 0.3510 0.3675 0.3484 0.3556 0.3661 0.3655 0.3603 0.3582 0.3559
N1 —-05034 —05229 -—05212 -—05278 —05354 —05275 —04824 04863 —0.4762
C2 —0.0664 0.5152 0.3600 0.1668 0.5530 0.5459 0.0175 0.1326 0.3787
C3 0.0859 0.0082 0.1007 0.0583 0.0020 0.0319 0.1092 0.1567 0.1879
Table 5. Electron densities obtained by the use of the 6-31G* basis set
Substituent, X
Atom -
H OH NH, CH; OCH; F Cl CN NO.
01 8.1893 8.1854 8.1933 8.1940 8.1920 8.1797 8.1757 8.1533 8.1575
C1 4.5505 45322 45516 4.5365 45317 4.5403 4.5458 4.5508 4.5668
N1 6.7558 6.7957 6.8538 6.8151 6.8024 6.8134 6.7761 6.7500 6.7390
C2 4.8052 4.3284 44835 4.7149 4.3240 4.2943 4.9247 4.8255 4.7678
C3 4.7930 5.0242 4.8438 48485 5.0357 4.9744 48138 4.7873 4.8200
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