
 

 

 
SUPPLEMENT MATERIAL: Harmonic frequencies (in cm-1) of PH2 and PcH2 calculated with  
B3LYP/6-31G(d,p)(5D) 
_____________________________________________________________________________________ 
 

trans-PH2  
AG/156.7/314.4/734.1/738.7/976.7/1013.7/1087/1093.2/1210.2/1392.8/1442.9/1478.4/1551.4/1605.4/165
5.4/3198.3/3253.6/3268/3599/ 
B1G/98.1/395.9/420.1/796.6/817.2/999.2/1028.8/1170.2/1223.3/1261.4/1358.4/1393.6/1423.2/1539.2/16
41.2/3198/3232.5/3250.8/ 
B2G/125/187.6/430.4/636.8/682/714.2/794.6/864.9/914.4/ 
B3G/133.5/208.2/444/680/716.2/791.2/863.6/919/ 
AU/66.8/299.7/482.6/692.8/711.2/853.8/910.2/921.1/ 
B1U/55.4/95.1/210.2/337.1/657.6/713.8/750.6/798.1/810.8/875.3/ 
B2U/292.1/358.1/758.4/791.5/973.2/1012.1/1084.1/1188.9/1268.8/1283/1394.3/1452.9/1539.6/1593.6/16
45.9/3198/3250.8/3253.6/ 
B3U/316.5/358.4/740.4/794.6/995/1024/1078.8/1173.7/1232.8/1322.6/1447.7/1448.9/1558.3/1569.9/319
8/3232.5/3268/3556/ 
 

cis-PH2  
A1/156.3/309.3/319.7/346.8/420.5/729.5/740/793.6/822.6/970/976/1033/1049/1084.6/1093.7/1172/1217.
8/1269.4/1316.5/1360.4/1393.4/1414/1435.4/1460.9/1484.6/1561.4/1575.3/1601.1/1626.5/3137.6/3198.1/
3208.1/3232.7/3251.1/3253.7/3268.6/3339.5/ 
B1/67.2/93.8/148.9/192.4/336/437.7/481.8/673.1/686.8/709.9/720.3/761.5/791.5/839.9/845.2/863.7/889.8
/917.9/921.5/ 
B2/139.3/314.6/370.1/405.1/720.7/762.5/794.5/806.4/983.5/986/1015.4/1024.3/1081.9/1087/1178.5/1191
.5/1206.4/1250.6/1293.6/1326.2/1388.6/1413.8/1438.3/1460.7/1500.3/1541.6/1567.1/1583.3/1645.8/1645
.8/1664.4/3208/3232.5/3251/3253.5/3268.5/3306.9/ 
A2/56.3/113.3/191.1/204.4/300.4/436.3/630.6/673.2/687.4/701/725.2/793.7/800.9/860.7/909.4/916.7/ 
 

trans-PcH2  
AG/133.5/229.9/551.9/578.1/690.4/741.2/783/813.6/1035.2/1035.9/1144.3/1168.2/1189.3/1212.8/1349.8/
1384.1/1397.3/1441.6/1468.8/1488.9/1559.7/1614.2/1630.6/1646.8/3199.8/3203.8/3217.8/3222.4/3619.8/ 
B1G/82.5/176.6/209.6/486.7/577.9/612/695.8/839.9/903.1/1046.3/1107/1129.4/1139.9/1220/1233.6/1264
.7/1322.9/1341.1/1482.4/1512.8/1523.7/1592.2/1658.5/1666.2/3185.8/3190.2/3214.5/3219.6 
B2G/48.8/117.6/220.2/274.7/434.4/504.9/632/656.3/729/788/796.9/898.9/970.8/996.2/ 
B3G/58.5/128.6/239.4/289.4/434/504.8/648.3/741.4/788.8/795.8/897.4/964.3/1001.3/ 
AU/53.4/123.7/225.1/441.3/530.2/632/697.1/789.9/796.3/897.3/898.8/996.2/1001.3/ 
B1U/20.4/38.9/138.7/223.4/262.4/342.1/434.5/447.9/700.3/741.5/786.2/787.4/813.1/964.3/970.9/ 
B2U/120.9/274.7/498.6/560/631.2/750.6/853.8/1035.5/1068.6/1121.6/1145.2/1185.7/1221.7/1293.9/1334
.8/1361.5/1394.8/1479.9/1522.2/1550.9/1594.9/1646.3/1662.2/3190.1/3199.7/3217.7/3219.6/ 
B3U/122.2/282.5/502/566.8/630.9/745.3/801.7/891.8/1034.9/1063.9/1090.8/1136.7/1189.1/1216.1/1311.
3/1356.3/1382.2/1444.2/1503.9/1513.9/1555.7/1629.7/1658.7/3185.8/3203.7/3214.5/3222.4/3560/ 
  

cis-PcH2  
A1/102.7/119.8/204.7/230.2/285.4/486.9/493.5/564.1/576.3/623.6/687.6/697.1/742.9/796.3/810.5/871.1/9
36.1/1034.7/1035.6/1052.3/1076.2/1119.8/1137.2/1142.5/1152.8/1187.2/1198.1/1210.7/1244.8/1314.6/13
26.3/1344.8/1361/1387.3/1391.7/1435.7/1447.7/1469.2/1497.3/1510.6/1522.3/1547.6/1561.2/1593.8/162
7.6/1649.7/1659.2/1668.2/3185.6/3189.6/3199.8/3203.3/3214.5/3218.4/3219.1/3222/3303.4/ 
B1/38.2/53.3/65.8/122.1/221.8/224.3/243.7/276.9/339.8/433.7/447.3/504.2/529.7/648.7/692/725.1/746.4/
783.8/788.1/792.2/801/861.8/895.2/900.7/965.2/970/997.3/1000.9/ 
B2/119.8/123.7/209.2/278.9/507.1/547/562.7/583/619.1/636.8/719.4/755.2/781.1/806.2/855/883.5/1034/1
034.6/1070.6/1081.2/1118.7/1131.1/1139.4/1169/1187.6/1198.9/1207.1/1234.7/1304.2/1311.9/1339.8/13
45.6/1363.4/1383.2/1401.5/1457.1/1488/1496.6/1510.7/1523.2/1558.5/1606.9/1623.1/1628.8/1648.1/165
8.3/1665.1/3185.6/3189.6/3199.7/3203.2/3214.4/3218.1/3221.8/3254.2/ 
A2/19.6/42.9/118.9/125.2/136/217/252.7/279.1/430.6/433.1/440.5/503.4/612.4/650.2/667.8/700.3/742.3/7
84.8/790.3/797/799.7/894.7/901/964.8/969.7/997.1/1000.8/ 
_____________________________________________________________________________________ 


