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Abstract Pyrimethanil was prepared and the single crystal was obtained from the ethanol as solvent. The
crystal structure of the pyrimethanil was detected by single crystal X-ray diffraction. The crystal belongs to
triclinic symmetry with space group P2(1)/n and crystal parameters of a=0.7532(1) nm, b=1.1701(1) nm,
¢=1.4640(2) nm, a=68.361(2)°, f=85.554(2)°, y=71.291(2)°, ¥=1.1348(2) nm’, D,=1.166 gecm °, Z=
4, F(000)=424, 1=0.072 mm . A crystal unit of the title compound was selected as the initial structure,
and it was fully optimized. The atomic charges, total energy and frontier orbital energy were also discussed.
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Table 1 Atomic coordinates and equivalent isotropic displacement parameters (nm?)

Atom X y z U
c(1) 0.7762(2) 1.1980(1) 0.7759(1) 0.50(1)
C(2) 0.7494(2) 1.2482(1) 0.8504(1) 0.63(1)
¢)) 0.7859(3) 1.3629(2) 0.8335(1) 0.74(1)
C(4) 0.8468(3) 1.4289(2) 0.7453(1) 0.77(1)
C(5) 0.8698(2) 1.3806(2) 0.6709(1) 0.70(1)
C(6) 0.8346(2) 1.2663(1) 0.6858(1) 0.57(1)
C(7) 0.7431(2) 0.9777(1) 0.8672(1) 0.47(1)
C(@®) 0.7432(3) 0.8895(2) 1.1319(1) 0.81(1)
Cc) 0.7395(2) 0.8804(1) 1.0327(1) 0.57(1)
C(10) 0.7261(3) 0.7725(2) 1.0205(1) 0.68(1)
C(11) 0.7235(2) 0.7732(1) 0.9260(1) 0.62(1)
C(12) 0.7074(4) 0.6599(2) 0.9054(2) 0.98(1)
N() 0.7464(2) 1.0818(1) 0.7846(1) 0.54(1)
N(2) 0.7473(2) 0.9848(1) 0.9558(1) 0.52(1)
N(@3) 0.7344(2) 0.8756(1) 0.8480(1) 0.55(1)

F2 T EK(m)
Table 2 Selected bond lengths (nm)

Bond Exp. Calcd. Bond Exp. Calcd.
C(1)—C(6) 0.1389(2) 0.1406 C(5)—H(5) 0.0930 0.1084
C(1)—CQ®) 0.1392(2) 0.1402 C(6)—H(6) 0.0930 0.1084
C(1)—N(1) 0.1407(2) 0.1403 C(7)—N(Q) 0.1333(2) 0.1349
C(2—C@3) 0.1385(2) 0.1394 C(7—N(@3) 0.1347(2) 0.1353
C(2—H(2) 0.0930 0.0930 C(7—N() 0.1369(2) 0.1374
C3)—C#4) 0.1370(2) 0.1392 C(8)—C(9) 0.1498(2) 0.1504
C(3—H(3) 0.0930 0.1084 C(8)—H(8A) 0.0960 0.1093
C(4)—C(5) 0.1378(2) 0.1395 C(8)—H(8B) 0.0960 0.1093
C(4)—H4) 0.0930 0.1084 C(8)—H(8C) 0.0960 0.1093
C(5)—C(6) 0.1382(2) 0.1388 C(12)—H(12A) 0.0960 0.1093
C(9)—N(?) 0.1336(2) 0.1331 C(12)—H(12B) 0.0960 0.1093
C(10—C(11) 0.1382(2) 0.1392 C(12)—H(12C) 0.0960 0.1093
C(10)—H(10) 0.0930 0.1084 N(1)—H(100) 0.0937(15) 0.1010
C(11)—N(3) 0.1337(2) 0.1341 C(11)—C(12) 0.1506(2) 0.1504

&3 HEAC)
Table 3 Selected bond angles (°)

Bond Exp. Calcd. Bond Exp. Calcd.
C(6)—C(1)—C(2) 118.88(12) 118.90 C(5)—C(6)—C(1) 120.68(14) 120.80
C(6)—C(1)—N(1) 116.63(12) 116.50 C(5)—C(6)—H(6) 119.7 119.70
C(2)—C(1)—N(1) 124.49(13) 124.60 C(1)—C(6)—H(6) 119.7 119.50
C3)—C(2)—C(1) 119.26(15) 119.60 N(Q2)—C(7)—N(3) 126.45(12) 126.20
C(3)—C(2)—H(2) 120.4 121.00 N(Q2)—C(7)—N(1) 119.89(11) 120.50
C(1)—C(2)—H(2) 120.4 119.40 N(3)—C(7)—N(1) 113.66(10) 113.20
C4)—C@3)—C(2) 121.82(15) 121.5 C(9)—C(8)—H(8A) 109.5 109.90
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Bond Exp. Calcd. Bond Exp. Calcd.
C(4)—C3)—H(3) 119.1 119.80 C(9)—C(8)—H(8B) 109.5 111.70
C(2—C@3)—H(3) 119.1 118.70 H(8A)—C(8)—H(8B) 109.5 109.90
C3)—C#H—C(®) 118.94(14) 118.90 C(9)—C(8)—H(8C) 109.5 108.90
C(3)—C(4)—H(4) 120.5 120.60 H(8A)—C(8)—H(8C) 109.5 107.10
C(5—C(4)—H(4) 120.5 120.50 H(8B)—C(8)—H(8C) 109.5 108.90
C(4)—C(5)—C(6) 120.39(15) 120.40 NQ)—C(9)—C(10) 121.44(12)  121.20
C(4)—C(5)—H(5) 119.8 120.30 NQ)—C(9—C(8) 116.02(14)  116.80
C(6)—C(5)—H(5) 119.8 119.40 C(10)—C(9)—C(8) 122.54(14)  122.00
C(9—C(10)—C(11) 118.35(13) 117.60 C(19)—N(6)—C(23) 116.07(11)  117.03
C(9)—C(10)—H(10) 120.8 121.30 C(11)—C(10)—H(10) 120.8 121.30
N(B)—C(11)—C(10) 116.55(14) 121.50 C(10)—C(11)—C(12) 122.14(14) 122.10
C(11)—C(12)—H(12A) 109.5 109.90 C(11)—C(12)—H(12B) 109.5 111.70
H(12A)—C(12)—H(12B) 109.5 107.10 C(11)—C(12)—H(12C) 109.5 109.90
H(12A)—C(12)—H(12C) 109.5 108.90 H(12B)—(12)—H(12C) 109.5 108.90
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Figure 1 Molecule structure of the pyrimethanil
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Table 4 Scaled IR frequencies for the pyrimethanil

viem ! I/(kmemol ) viem ! I/(kmemol ") v/em ' I/(kmemol ")
416 0.00 1038 0.33 1487 149.89
456 0.46 1050 5.60 1498 103.35
513 9.91 1053 7.81 1524 119.54
600 40.6 1059 0.15 1571 651.61
624 3.14 1089 2.66 1601 423.00
635 6.06 1115 4.97 1615 236.00
658 12.68 1181 0.81 1633 145.77
692 28.48 1194 4.81 1645 46.01
739 4.69 1202 11.05 3036 12.72
760 71.14 1244 34.56 3037 13.05
803 11.32 1275 34.96 3092 7.68
834 13.98 1327 15.77 3095 8.69
840 0.56 1355 15.77 3117 1.05
848 1.13 1364 144.42 3119 35.44
910 6.44 1385 110.28 3149 11.38
965 0.01 1407 18.08 3164 1.08
967 0.02 1413 11.20 3174 23.37
979 2.83 1467 243.70 3190 21.74
988 0.76 1476 3.31 3198 5.25
1011 7.63 1477 13.51 3244 9.34
1011 16.08 1483 2.66 3612 36.63
x5 IR
Table 5 'H NMR chemical shifts
NMR chemical shifts Exp. o Calcd. 0

O(u-6) 2.38 2.37

Om-1) 6.50 6.34

Om-1) 6.99~7.03 6.74~17.69

Om-1) 7.11 7.39

Om-2) 7.30~7.34 7.39~7.53

Om-2) 7.66~7.67 7.53
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Table 6 Atomic charges of the pyrimethanil
Atom Charge Atom Charge Atom Charge
c(1) 0.16669 C(6) —0.23347 C(11) 0.28085
C(2) —0.24131 C(7) 0.61642 C(12) —0.60298
C(3) —0.18250 C(®) —0.60391 N(1) —0.57839
Cc4 —0.23234 Cc9) 0.27772 N(Q2) —0.54616
C(5) —0.19022 C(10) —0.33427 NQ@3) —0.56286
0.16628 hatree, W T-HE —EMfactt. o THiE 4 Zhou, Y.-L.; Xue, C. Pesticide Sci. Administration 2005, 26,
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Figure 4 HOMO and LUMO of the pyrimethanil
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