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Table S1. CCFDF contributions to the fundamental IR intensities of the hydrocarbons
calculated with the 6-311++G(3d,3p) and cc—p/VTZ basis sets at the MP2 and QCISD

levels.
Molecule Q; C? CF? DEF? CXCF ___CXDF _CEXDF _ Total
CH, MP2/cc—pVTZ
F, CH str Q; 0.3 980.5 1512.5 354 —44.0 24348 49.9
F, CH bend Qq 0.5 78.0 195.5 -13.1 20.7 -247.0 34.6
MP2/6-311++G(3d.3p)

F, CH str Q; 2.6 11412 15619 -109.6 128.2 -2670.2 54.1
F, CH bend Q, 45 45.9 209.0 28.8 -61.5 -195.8 30.9
QCISD/cc—pVTZ
F, CH str Q; 0.1 902.3 1452.3 -15.0 19.1 -2289.5 69.3
F, CH bend Qq 0.1 81.5 220.1 5.9 -9.8 -267.8 30.0

QCISD/6-311++G(3d.3p)
F, CH str Q; 5.2 1010.3 1446.8 1450 173.5 24179 72.9
F, CH bend Qs 9.0 48.6 236.7 41.9 -92.5 -214.4 29.3
C,H, QCISD/6-311++G(3d.3p)
>z CH str Qs 252 1785.0  1429.8 424.1 3794 -3194.0 90.7
I1, CH bend Qs 504 0.00 29.8 0.00 77.5 0.00 157.7
MP2/6-311++G(3d.3p)
> CH str Q; 304 1810.2  1437.1 468.8 —417.7 32259 103.0
I1, CH bend Qs 60.7 0.0 9.5 0.0 48.1 0.0 118.3
C,Hy MP2/cc—pVTZ
B, CH, wag Q; 438 0.0 59.6 0.0 33.8 0.0 98.2
B, CH, str Qo 3.6 797.9 1145.9 107.3 -128.6 -19124 13.7
CHyrock Qp 1.2 13.1 8.4 -7.8 6.3 -20.9 0.3
B, CH, str Qu 1.4 21.6 78.5 10.8 -20.6 -82.4 9.3
CH, scis Qn 34 511.9 573.0 -83.9 88.7 -1083.1 10.0
MP2/6-311++G(3d.3p)
B, CH, wag Q; 0.1 0.0 103.2 0.0 -6.1 0.0 97.2
By, CH, str Qo 0.1 10059 1263.6 -16.6 18.6 -2254.9 16.8
CHyrock Qg 0.0 8.5 3.9 0.9 -0.6 -11.5 1.2
B, CH, str Q; 0.0 218.6 326.3 4.8 5.8 -534.1 11.8
CH, scis Qi 0.1 191.3 284.0 7.1 -8.6 —466.2 7.7
QCISD/cc—pVTZ
B, CH, wag Q 20 0.0 64.4 0.0 22.7 0.00 89.1
B, CH, str Qo 1.5 774.0 11354 68.3 -82.7 -18749  21.6
CHyrock Qg 0.5 14.1 6.8 -5.3 3.7 -19.5 0.3
B, CH, str Qi 0.6 8.5 50.9 4.4 -10.8 —41.6 12.0
CH, scis Qn, 14 573.0 660.5 -57.3 61.6 -1230.5 8.7
QCISD/6-311++G(3d.3p)
B, CH, wag Q; 1.0 0.0 113.3 0.0 -21.0 0.0 93.3
B, CH, str Qo 0.7 926.9 1181.3 -51.9 58.6 -2092.8 22.8
CHyrock Qjp 0.2 9.2 4.3 3.0 -2.0 -12.5 2.1
B, CH, str Q: 03 188.4 291.8 -14.5 18.0 -468.9 15.1

CHywag Qp 07 197.7 299.6 234 -28.8 —486.7 5.8



C,Hg

MP2/cc—pVTZ

Asy CH,str Qs 0.0 790 2493 33 59 2806 503
CHydef Q¢ 02 2134 2613 137  -151 4722 12
E, CH,str Q; 02 11162 18782 325 422 28959 108.5
CH,rock Qg 0.1 7.0 53.8 1.9 53 388 187
CH,def Q, 0.1 40.7 94.1 4.7 ~72 1237 88
MP2/6-311++G(3d.3p)
Ay CH,str Qs LI 852 2366 196 327 2839 521
CH,def Q¢ 7.3 1715 2713 707  -88.9  —4314 05
E, CH,str  Q, 157 13123 19213 —203.1 2458 31757 1162
CH,rock Qg 44 2.8 474 69 286 -227  10.1
CHydef Q, 46 266 1143 222 459 —1104 114
QCISD/ccpVTZ
A CH,str Qs 03 694 2327 93 170 2541  56.0
CH,def Qs 19 2254 3102 419  -491 -5288 L5
E, CH,str  Q; 2.1 10368 17507 933 1213 -26945 123.0
CHyrock Qg 12 7.9 51.0 61  -154  —40.1 106
CH,def Q, 12 426 1080 146 -232 -1356 76
QCISD/6-311++G(3d.3p)
A CHystr Qs 19 70.8  212.1  -23.1 400 2450 567
CH,def Qs 122 1777 3093 931 -122.7 4687 08
E, CH,str  Q; 13.1 11758 17559 2482 3033 28738 1262
CH,rock Qg 73 3.2 63.8 97 430 287 122
CH,def Q, 7.8 27.8 1392 293 658 -124.0 143
CH, QCISD/6-311++G(3d.3p)
(prop.) spCHstr  Q, 9.5 10478 7847 1992 -1724 18135 553
sp’CHstr  Q, 0.1 38.5 99.9 2.8 45 1241 161
Cstr Q; 29 9.7 0 ~10.7 0.5 0.9 23
CH;bend Q; 03 1558 1429 145 -139 -2982 14
CCstr Qs 28 1.1 2.5 35 -5.3 3.3 1.3
spPCHstr Qs 04  629.6 7882 286 320 —1409.0 12.6
CHsbend Q; 0.0 7.6 34.0 0.6 14 320 8.8
CHyrock Qs 3.4 8.8 37.2 108 224  -36.0 1.8
CHbend Q, 190 0.0 13.2 08 316 0.6 62.4
CCbend Qy 72 0.2 2.6 2.4 8.8 1.4 22.6
MP2/6-311++G(3d.3p)
spCHstr  Q, 123 10140 7442 2237 -191.6 17374 652
sp’ CHstr  Q, 0.0 475 117.6 0.6 “1.0 1494 153
C str Q; 26 6.8 0.3 -84  -17 2.7 2.3
CH;bend Q, 00 1483 1205 -16 1.5 2671 L5
CCstr Qs 28 0.0 1.1 0.5 35 0.3 0.6
spPCHstr Qs 0.0 6892  868.4 5.5 6.2 15470 938
CH;bend Q; 0.1 6.9 374 -19 45 319 151
CH;rock Qg 1.8 7.8 327 74 -151  -31.8 2.8
CHbend Qo 249 0.0 8.5 0.5  29.1 0.3 61.7
C-Cbend Q 74 0.2 1.9 2.5 7.4 1.3 20.6
CiH, MP2/6-311++G(3d.3p)
(allene) CHstr Qs 0.5 3075 3544 256 275 6603 03
C=Cstr Qs 56 1898 173 649 196 1144 5238
CH,bend Q, 34 2279 2398 559 574  -4675 5.0
CHstr Qs 19 9856 11049 871  -922 -2087.0 02
CH,rock Qo 13 23.4 9.4 1.1 7.1 297 8.6



CCCbend Qp 1.3 0.0 81.9 -0.4 20.2 -3.5 99.4
CCCbend Q; 145 0.1 0.9 2.7 -7.4 -0.7 10.2
QCISD/cc—pVTZ
CH str Qs 05 660.4 723.3 35 -36.8 -1379 34
C=C str Qs 495 85195 60364 —1298.5 1093 143422 57.7
CH,bend Q; 103 447.5 4342 1359 1336 —-880.0 9.7
CH str Qs 3.0 697.0 907.6 91.6 -1044 -1590.4 4.4
CH, rock Q 174 39.4 62.6 52.4 —66.0 -99.2 6.6
CCCbend Qi 04 1.6 86.4 -0.2 10.8 -4.6 94.4
CCCbend Qi 998 0.0 53.8 1.8 —146.6 -14 7.4
QCISD/6-311++G(3d.3p)
CH str Qs 0.0 225.7 321.1 54 -6.4 -536.0 9.8
C=C str Qs 7.1 282.2 21.8 -89.2 20.0 —126.6 115.2
CH,bend Qq 1.2 246.2 279.6 -33.9 36.1 -523.9 53
CH str Q 03 911.1 1047.1 30.8 -33.0 -1953.3 2.9
CHj, rock Q 26 29.4 10.6 16.3 -9.2 -30.9 18.9
CCCbend Qjp 0.0 0.1 108.0 0.0 1.7 4.2 105.5
CCCbend Q;; 137 0.1 0.9 2.1 -6.7 -0.5 9.5
CiHg MP2/6-311++G(3d.3p)
CH str Qs 03 14649 17682 399 43.9 -3218.8 18.5
CHj, rock Q; 0.1 20.6 41.5 2.8 —4.0 -58.5 2.5
CH str Q 0.1 357.6 585.8 -12.6 16.1 -915.4 31.7
CH, def Q 03 205.3 253.5 15.3 -17.0 -455.9 1.4
CH,bend Q, 0.3 93.2 227.5 11.2 -17.5 -290.9 23.8
ring Q00 6.1 72.4 0.4 -1.4 -40.9 36.6
QCISD/cc—pVTZ
CH str Qs 1.1 1138.2 1618.6 68.4 -81.6 -2714.6  30.1
CH, rock Q; 04 324 27.3 -6.9 6.4 -59.4 0.0
CH str Qs 04 227.9 494 .4 19.7 -29.0 -671.3 421
CH, def Qo 1.1 239.3 244.2 -32.0 323 -483.4 1.4
CHybend Qpp 1.2 115.2 178.2 -23.9 29.7 -286.5 14.0
ring Qi 0.1 6.0 64.8 -1.0 3.7 -37.9 35.6
QCISD/6-311++G(3d.3p)
CH str Qs 2.1 1347.8 16884 -105.5 118.1 -3017.1 33.8
CH, rock Q; 07 20.8 53.7 7.8 -12.6 —66.8 3.7
CH str Qs 038 309.1 537.0 -32.3 42.6 -814.8 42.4
CH, def Q 22 229.9 256.7 44 .4 -46.9 —485.5 0.7
CH,bend Qi 25 102.2 257.6 32.1 =51.1 -324.1 19.3
ring Qi 0.1 6.6 82.2 1.4 5.1 —44.8 40.3




