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1. Comparison of experimental spectra
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Figure S1. Comparison of the spectral range 2900-1800 cm™ of PO in the different environments.
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2. Additional computational data

Table S1. Mode assignments for the GVPT2 calculation of PO at B3LYP-D3BJ/6-311++G(3df,3pd)

Vanharm / Mt D R Assignment
198.9 7.13 321 1(1)
369.0 4756 -13.52 2(1)
390.4 78.04 -8.96 1(2)
4125 0.47 -0.15 3(1)
568.6 0.03 0.02 2(1)-1(1)
608.9 0.15 0.01 3(1)-1(1)
738.4 031 0.05 2(2)
754.6 42.64 12.89 +97.7% 4(1) + 2.3% 3(1)-2(1)
784.4 1.18 0.11 +97.7% 3(1)-2(1) + 2.3% 4(1)
824.5 206.78 3.48 5(1)
826.4 0.84 0.29 3(2)
893.6 14.47 26.95 6(1)
952.7 60.52 -34.92 7(1)
956.2 1.74 -1.37 4(1)-1(1)
1018.9 26.24 448 +98.4% 8(1) + 1.6% 9(1)
1022.6 0.01 -0.02 5(1)-1(1)
1094.8 0.06 -0.14 6(1)-1(1)
1109.9 29.89 -7.69 +98.4% 9(1) + 1.6% 8(1)
11237 0.30 -0.19 4(1)-2(1)
11314 10.34 7.72 10(1)
1141.6 8.65 -11.27 11(1)
1153.1 143 -0.59 7(1)-1(2)
1165.5 2.24 0.55 12(1)
1166.5 0.47 -0.17 4(1)-3(1)
1192.7 0.58 -0.31 5(1)-2(1)
1218.7 0.46 -0.44 8(1)-1(1)
1236.4 0.11 -0.18 5(1)-3(1)
1263.9 0.03 0.01 6(1)-2(1)
1269.1 22.94 -8.88 13(1)
1306.4 0.16 0.02 9(1)-1(1)
1307.3 0.54 -0.51 6(1)-3(1)
13215 0.10 -0.02 7(1)-2(1)
1330.2 0.00 0.01 10(1)-1(1)
13383 0.03 0.04 11(1)-1(1)
1364.0 0.20 -0.12 12(1)-1(1)
1364.6 0.88 -0.07 7(1)-3(1)
13746 8.32 212 14(1)
1389.1 0.68 0.04 8(1)-2(1)
1402.1 57.56 13.12 15(1)
1431.8 241 0.63 8(1)-3(1)
1444.1 13.78 178 16(1)
1457.1 14.09 -1.48 +97.8% 17(1) + 2.2% 9(1)-2(1)
1469.3 0.74 -0.02 13(1)-1(1)
14776 1.29 031 +97.8% 9(1)-2(1) + 2.2% 17(1)
1484.6 7.43 2.79 +85.4% 18(1) + 11.8% 4(2) + 2.9% 10(1)-2(1)
1500.9 0.20 0.09 +96.3% 10(1)-2(1) + 2.2% 4(2) + 1.6% 18(1)
1511.5 0.43 0.04 11(1)-2(1)
1511.7 6.26 251 +86.0% 4(2) + 13.1% 18(1)
15215 0.12 0.03 9(1)-3(1)
1534.8 0.28 -0.07 12(1)-2(1)
1544.0 0.06 0.01 10(1)-3(1)
1554.1 0.15 0.00 11(1)-3(1)
1573.9 0.02 0.00 14(1)-1(1)
1577.6 173 0.06 5(1)-4(1)
1578.2 0.01 0.00 12(1)-3(1)
1600.4 0.08 0.03 15(1)-1(1)
1637.9 0.02 0.04 13(1)-2(1)
1643.9 0.40 0.13 16(1)-1(1)
1647.1 1.22 0.36 5(2)
1648.5 0.33 -0.27 6(1)-4(1)
1655.0 0.63 -0.14 17(1)-1(1)
1681.0 0.04 0.04 13(1)-3(1)
1686.9 0.03 0.01 18(1)-1(1)
1703.8 1.34 0.03 7(1)-4(1)
1718.4 0.04 -0.01 6(1)-5(1)
1743.1 0.02 0.02 14(1)-2(1)
1770.4 0.12 -0.05 15(1)-2(1)
1774.8 0.13 -0.03 8(1)-4(1)
1776.3 0.21 0.07 7(1)-5(1)
1786.8 0.05 -0.05 6(2)

17875 0.12 -0.01 14(1)-3(1)




Table S2. Harmonic frequencies, dipole and rotational strength calculated using different functionals.

APF APFD B3LYP B3LYP-D3BJ CAM-B3LYP MN15 PBEO PBEO-D3BJ

Mode Freq D R Freq D R Freq D R Freq D R Freq D R Freq D R Freq D R Freq D R

1 207.6 6.7 3.2 206.2 6.7 3.4 206.2 75 35 206.6 75 3.6 207.5 7.8 35 210.0 7.7 4.1 208.3 6.6 33 208.5 6.6 33
2 368.4 36.7  -11.1 370.8 447  -133 367.7 427 -12.6 368.7 434  -13.0 373.3 427 -13.0 365.8 333 -125 369.1 36.1  -111 369.5 36.4 -11.3
3 409.0 453 -5.4 410.9 37.3 -3.6 410.6 42.6 -4.8 412.0 417 -4.5 415.2 45.0 -5.2 399.9 53.1 -5.8 409.7 45.7 -55 410.2 45.3 -5.4
4 800.1 321 10.8 797.3 31.6 11.8 772.9 37.3 12.3 773.9 37.8 125 800.9 34.3 10.5 812.9 314 6.9 805.0 31.9 10.4 805.5 31.9 10.4
5 873.9 1759 0.2 8721  187.2 3.8 8442  206.4 4.1 8458  206.8 39 8739 1923 4.6 888.3 1315 -122 879.8  169.8 -2.1 880.3  169.6 -2.4
6 907.2 14.9 27.6 912.5 1.1 25.2 907.5 115 25.2 908.2 11.6 25.2 918.9 10.9 24.4 902.0 35.3 39.6 908.0 17.8 29.8 908.4 18.3 30.2
7 996.1 548 -325 993.3 57.0 -345 973.6 62.7  -33.7 974.7 617  -337 1000.2 611 -323 1009.5 416  -289 1001.0 522 327 1001.4 519 -328
8 1044.8 52.5 11.0 1039.2 46.2 8.6 1042.8 34.2 6.1 1043.1 34.0 6.0 1053.4 43.0 9.4 1039.8 58.3 14.1 1046.6 55.7 12.3 1046.7 55.6 12.3
9 1132.6 28.5 -6.4 1123.7 311 -3.7 1130.2 24.0 -6.9 1130.5 24.0 -6.9 11435 28.4 -6.0 1128.0 27.5 7.1 11343 29.1 -6.2 11344 29.1 -6.2
10 1159.9 15 33 1158.5 0.1 0.1 1157.9 73 4.9 1157.7 6.5 53 1175.8 77 29 1163.5 9.3 10 1161.9 12 2.6 1161.6 12 2.6
11 1168.3 158 -111 1165.2 189  -10.9 1166.7 112 -125 1167.5 122 -131 1181.0 108 -122 1164.9 9.3 -9.2 1170.4 16.0 -10.7 1170.7 6.1 -11.0
12 1187.6 5.9 0.6 1188.3 4.5 19 1188.0 34 0.4 1188.7 32 0.7 1202.8 6.5 -1.3 1185.4 13.0 -1.8 1189.5 6.5 0.7 1189.8 6.4 0.9
13 1302.1 190 -14.0 1294.6 16.0 -13.7 1293.9 206 -104 12945 20.1  -105 13105 20.1  -124 12948 21.8 -145 1304.5 189  -145 1304.7 18.7 -14.6
14 1395.4 11.2 2.2 1396.5 10.6 17 1406.7 8.9 24 1406.7 9.1 24 1415.7 10.8 2.6 1388.9 11.8 23 1395.3 11.8 2.3 1395.3 12.0 2.3
15 14422 56.6 11.3 1439.2 56.3 12.6 1437.6 60.2 14.3 1438.3 60.0 14.2 1457.8 55.2 12.9 1440.8 53.2 10.2 14447 55.0 10.5 14449 54.7 10.4
16 14742 17.1 17 1474.6 16.2 19 1483.0 14.9 17 1483.2 14.9 18 1489.5 17.5 22 1466.9 14.9 15 1474.0 17.5 17 14741 17.5 17
17 1488.9 18.2 -0.2 1490.1 18.4 0.4 1496.8 16.2 -14 1497.1 16.3 -1.4 1504.0 18.5 -1.2 1481.9 17.1 0.0 1489.0 18.5 0.0 1489.2 18.5 0.1
18 1533.4 25.4 7.3 1532.6 25.6 76 1529.5 15.3 55 1529.9 15.6 5.6 1548.1 24.1 72 1535.3 31.8 8.0 1536.5 27.8 7.7 1536.7 28.0 7.8
19 3044.6 21.0 13 3044.4 20.9 13 3028.5 23.4 14 3029.9 23.4 14 3055.3 18.6 12 3073.6 22.5 12 3049.2 20.3 13 3049.8 20.2 13
20 3094.8 35.7 -0.9 3082.9 36.4 -0.9 3082.2 35.2 0.1 3083.8 35.2 0.4 3109.7 30.5 05 3139.2 37.6 -11 3099.8 34.9 -0.8 3100.4 34.8 -0.7
21 3108.7 15.3 -4.6 3097.2 18.9 3.1 3087.2 25.5 -3.0 3089.3 25.3 -3.0 3120.1 20.6 4.1 3149.7 27.4 -5.2 3114.0 15.1 -4.7 3114.9 14.8 -4.8
22 3115.2 20.4 -2.8 3115.3 20.5 -3.7 3091.6 9.8 5.5 3093.8 8.9 -5.9 3122.6 7.6 -4.5 3154.3 7.9 10 31213 19.7 -2.6 3122.1 19.7 -2.7
23 3136.0 35.4 6.2 3134.0 30.3 6.3 3112.9 47.0 6.4 3114.6 417 6.3 3141.9 40.2 59 3180.8 49.9 33 31413 34.6 59 3141.9 34.9 5.9

24 3184.0 31.7 -5.0 31715 33.1 -5.7 3168.3 33.6 -5.3 3170.4 33.6 -5.3 3197.7 26.7 -4.1 3234.4 35.8 -4.4 3189.5 30.9 -4.9 3190.4 30.9 -4.8
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Table S3. Anharmonic frequencies computed at various DFT levels. The modes given in bold face are the normal modes.

APF APFD B3LYP B3LYP-D3BJ CAM-B3LYP MN15 PBEO PBEO-D3BJ
199.1 198.5 198.2 198.9 198.8 193.1 201.1 201.2
368.9 3725 368.5 369.0 3735 366.7 369.9 370.2
388.2 388.3 387.9 390.4 373.9 371.6 392.7 393.2
411.2 414.9 412.0 4125 4316 402.6 4123 4127
568.3 5713 567.4 568.6 573.0 559.0 571.5 571.9
611.4 612.4 609.0 608.9 660.0 596.1 614.8 615.4
738.5 745.5 737.5 738.4 748.2 733.9 740.6 741.0
7815 782.2 753.8 754.6 785.9 771.0 783.8 784.4
783.8 790.2 783.5 784.4 806.0 798.0 788.9 789.3
824.3 832.8 823.0 824.5 853.6 806.4 826.5 827.3
853.2 855.0 825.5 826.4 864.8 869.5 859.3 859.8
894.1 897.5 893.0 893.6 906.1 889.6 895.1 895.4
973.2 975.5 951.6 952.7 978.3 985.5 978.2 978.5
984.7 982.8 954.6 956.2 986.6 992.5 991.7 992.4
1021.2 10354 1018.6 1018.9 1030.5 1017.0 1023.2 1023.3
1051.2 1052.4 1020.3 1022.6 1051.4 1061.4 1059.2 1059.8
1095.6 1098.4 1093.4 1094.8 1107.2 1085.4 1098.8 1099.2
11131 11255 1109.7 1109.9 1124.7 1109.3 11152 11152
11347 1147.4 1122.3 1123.7 1142.3 1124.9 1136.8 1136.6
1138.2 1149.8 1125.0 11314 1160.2 1153.2 1140.7 1141.0
1152.8 1155.8 1147.4 1141.6 1165.2 1160.6 1158.9 1159.6
1168.5 1165.7 1151.2 1153.1 1177.7 1164.1 1170.2 1170.5
1174.1 1176.4 1164.8 1165.5 1180.4 1179.5 1181.1 1181.6
1194.7 1193.2 1165.4 1166.5 1218.1 1200.9 1200.6 1201.5
1220.8 1226.7 1190.7 1192.7 1226.9 1210.8 1224.8 1225.1
1221.6 1233.3 1217.6 1218.7 1229.9 1236.2 1228.8 1229.4
1263.8 1269.5 1234.4 1236.4 1281.3 1257.6 1266.4 1266.9
1264.3 1271.2 1262.8 1263.9 12845 1270.3 1270.9 1271.9
12777 1306.0 1268.3 1269.1 1287.2 1272.0 1280.1 1280.4
1308.2 1314.1 1305.4 1306.4 1321.5 1294.6 1310.7 1311.3
1309.9 1328.9 1306.3 1307.3 1339.5 1300.8 1314.1 1314.4
1334.1 1340.5 1319.9 13215 1348.8 1330.2 1338.2 1338.2
1340.4 1346.4 1329.3 1330.2 1351.8 1332.3 1344.4 1344.9
1341.6 13475 1336.9 1338.3 1354.4 1351.8 1347.6 1348.2
1360.8 1362.4 1362.5 1364.0 13739 1352.1 1364.7 1364.6
1364.8 1362.5 1363.0 1364.6 1385.1 1357.9 1365.5 1365.9
1383.8 1389.8 13744 1374.6 1405.1 1384.8 1389.8 1390.6
1390.9 1407.4 1388.5 1389.1 1409.3 1387.5 1393.9 1394.2
1407.0 14135 1401.4 1402.1 1422.7 1404.7 1409.6 1409.8
1432.7 1437.1 14311 1431.8 1452.8 14205 1435.7 1436.2
1436.9 1450.0 14437 14441 1462.3 1426.2 1437.0 1437.1
1451.7 1453.6 1456.7 1457.1 1466.5 14441 1452.4 1452.6
1478.0 1494.3 1467.8 1469.3 1487.3 1466.6 1482.4 1482.9
1480.8 1504.6 1477.0 1477.6 1497.4 1474.9 1483.8 1484.1
1489.9 1506.0 1484.1 1484.6 1505.7 1494.2%) 1492.9 1493.2
1504.7 1515.2 1500.3 1500.9 1524.7 1503.6 1507.8 1507.9
1512.4 1520.6 1510.1 15115 1532.1 1505.3 1515.1 1515.6
1523.6 1539.0 1510.6 1511.7 1551.8 15115 1526.8 1527.3
1532.7 1547.6 1520.9 15215 1555.6 1527.4 1535.9 1536.4
1546.2 1559.3 1533.6 1534.8 1570.6 1540.8 1549.4 1549.6
1554.2 1561.7 1543.5 1544.0 1582.1 1542.8 1557.1 1557.9
1564.8 1562.8 1553.0 1554.1 1584.5 1550.6 1566.3 1566.4
1566.2 1563.3 1573.0 1573.9 1588.7 1563.0 1576.2 1577.1
15745 1581.2 1575.3 1577.6 1609.1 1594.3 1577.8 1578.5
1605.9 1611.9 1576.9 1578.2 1621.1 1598.6 1610.5 1610.9

4 Not in Fermi resonance!
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