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Table S1. Band position and assignment in the theoretically calculated Raman spectra of cis-9,10-methyleneoctadecanoic acid, using different combinations of length of side chains, basic sets

and functionals. The band used for scaling in each spectrum is highlighted in light grey and the scaling factor for each spectrum is highlighted in orange.

Functional

wB97XD

Basis set

cc-pVDZ

Ethyl

Butyl

Theoretical Wavenumber (cm?)

Theoretical Wavenumber (cm)

Raman (cm™)
589.19
626.73

725.66
762.4

788.2

823

861.74

897.87
908.28
950.44
965.42
1019.14
1033.9
1052.28
1078.42
1106.77
1120.37
1138.13
1206.21

1217.06

Intensity
4.5656
2.3479

2.567
4.1035

1.0699

6.7405

6.1143

2.6001
6.8929
8.8181
7.5527
2.4452
1.4906
1.3821
8.7501
1.8724
3.5269
2.613
1.4255

4.2574

Assignment
y(-COOH)
a(-CO0) + 6(-COH)
¥(-COOH) + p(-CH2(ethyl)
p(-CH2(ethyl)) + w(-CH2(ring)) + p(-C-C-C- (ring))
p(-CH2(ethyl)) + T(-CH2(ring))

p(-CH2(ethyl)) + p(-CH2(ring)) + 6(-CH(ring))
vs(-C-C-0) + t(-CH2(ring)) + §(-CH(ring)) + vass(-C-
C-C-)

7(-CH2(ethyl)) + p(-CH2 (ring)) + p(H-C-C-H (ring))

vs(-COO) + 7(-CH2(ring)) + a(H-C-C-H (ring))

vs(-COO0) + a( -C-C-C- ) + t(-CH2(ethyl)) + p(-CH3) +
w(-CH2(ethyl) + a(-C-C-C- (ring))

p(-CH2) + (-CH2 (ring))

w(-CH2(ring)) + 8(-CH(ring)) + a(H-C-C-H (ring,
ethyl)) + p(-CH3)

w(-CH2(ring)) + w(-CH2(ethyl)) + w(H-C-C-H(ring))
w(-CH2(ring)) + a(H-C-C-H (ring, ethyl
vass(-C-C-C-) + T(-CH2(ring)) + 6(-CH(ring)
a(H-C-C-H (ring)) + ©(-CH2(ethyl)) + 7(-CH2(ring))
a(H-C-C-H (ring)) + ©(-CH2(ethyl)) + 7(-CH2(ring))
a(-C-C-H (ring)) + p(-CH2(ethyl)) + T(-CH2(ring))

p(-CH2(ring)) + w(-CH (ring)) + vass(-C-C-C-)
8(-COH) + 7(-CH2(ethyl)) + p(-CH2(ethyl)) + p(-C-C-H
(ring))

Raman (cm™?)
593.04
628.74

730.44
783.1

828.49

880.82

912.47

924.43
961.9
1075.24
1083.94
1095.17
1134.83
1147.15
1226.28
1249.65
1277.63
1328.52
1405.59

1434.5

Intensity
3.4314
2.886

1.8791
5.3038

5.15

3.9963

3.6228

5.7959
10.3272
3.9951
6.4244
10.662
11.3164
4.8086
20.3851
4.0139
5.7097
20.6676
2.2334

4.5

Assignment
y(-COOH)
¥(-COOH) + a(-CO0)

y(-COOH) + p(-CH2(butyl))

¥(-COOH) + p(-CH2(butyl)) + w(-CH2(ring)) + &(-CH(ring)) +
7(-CH2 (butyl))

p(-CH2(butyl)) + a(-C-C-C- (ring)) + T(-CH2(ring))
p(-CH2(butyl)) + T(-CH2(ring)) + w(-CH(ring))

p(-CH2 (ring)) + T(CH2 (butyl))
6(-COH) + p(-CH2(butyl)) + T(-CH2(butyl)) + T(-CH2(ring)) +
6(-CH(ring))
a(-C-C-C- (ring)) + w(-CH2(butyl))
vs(-C-C-C-) + w(-CH2 (butyl)) + w(-CH2 (ring)) + w(H-C-C-H
(ring))
vass(-C-C- (butyl)) + w(-CH2(ring))

W(-CH2(butyl)) + 7(-CH2(ring)) + 8(-CH(ring)) + vass(-
CH2(butyl))

7(-CH2(butyl)) + 7(-CH2(ring)) + w(H-C-C-H (ring))

7(-CH2(butyl)) + w(H-C-C-H (ring))
6(-COH) + p(-CH2(butyl)) + a(-CH2(ring)) + a(H-C-C-H
(ring))
8(-COH) + p(-CH2(butyl)) + T(-CH2(ring)) + T(-CH2(butyl))

T(-CH2(butyl)) + w(-CH2(butyl)) + w(-CH(ring))
T(-CH2(butyl))
T(-CH2 (butyl)) + w(-CH2 (butyl)) + a(-CH2 (ring))

a(-CH2 (ring)) + w(-CH2 (butyl)) + a(H-C-C-H (ring))




Functional

Ethyl

Butyl

Basis set Theoretical Wavenumber (cm™) Theoretical Wavenumber (cm-)
Raman (cm™?) Intensity Assignment Raman (cm™) Intensity Assignment

1228.48 16.9717 vs(-C-C-C- (ring)) + 7(-CH2(ring)) + a(H-C-C-H (ring)) 1472.25 25.172 a(-CH2(butyl)) + a(-CH3)
1247.15 4.8065 6(-COH) + t(-CH2(ethyl)) +7(-CH2(ring)) 1516.78 12.5005 a(-CH2(ring)) + vs(-C-C-C-(ring))
1292.44 2.7922 w(-CH2(ethyl) + T('cc:zzgt”hgjl)); w(-CH (ring)) + 7(- 3028.34 177.59 vs(-CH2(butyl))
1317.94 8.9215 7(-CH2(ethyl)) + T(-CH2(ring)) 3043.76 182.6362 vs(-CH3(butyl))
1328.4 4.7735 p(H-C-C-H (ring, ethyl) 3058.77 157.4713 vass(-CH2(butyl))
1361.88 2.3049 w(-CH2(ethyl) 3065.01 53.7627 vs(-CH2(butyl))
1396.33 2.0617 a(-COH) + w(-CH2(ethyl)) + w(H-C-C-H (ring)) 3089.38 24.6143 vass(-CH2(butyl))
1432.39 5.4502 a(-CH2(ring)) 3107.31 45.608 vass(-CH2(butyl))
1455.67 12.8005 a(-CH2(ethyl)) 3135.24 42.5471 vass(-CH3) + vs(-CH2(ring)) + 6(-CH(ring))
1469.34 19.3327 a(-CH2(ethyl)) + a(-CH2(ring)) + a(-CH3) 3142.8 155.7186 vs(-CH2(ring)) + v(-CH(ring))
1477.97 5.7917 a(-CH2(ethyl)) 3231.23 48.1213 vass(-CH2(ring))
1517.34 12.7175 vs(-C-C-C- (ring)) + a-CH2(ring)) + &(-CH(ring)) 3800.63 128.5 v(-OH)

1882.83 6.9764 v(C=0) + a(-COH) + t(-CH2(ethyl)) SFi:’-él::gg 0.939782191

3046.79 162.5392 vs(-CH3) + vs(-CH2(ethyl))

3068.89 39.0607 vs(-CH2(ethyl))

3082.11 96.3816 vass(-CH3) + vass(-CH2(ethyl))

3105.47 79.9938 vass(-CH2(ethyl)) + v(-CH(ring))

3136.71 99.3456 vass(-CH3)

3144.12 90.9367 vass(-CH2(ethyl)) + v(-CH(ring)) + vs(-CH2(ring))

3231.25 50.5085 vass(-CH2(ring))

3800.48 123.663 v(-OH)

Sl:i\/-(\II:I'IgRG 0.93409129

aug-cc- 596.73 1.7143 ¥(-COOH) 599.08 1.2506 y(-COOH)
pvDZ 626.38 1.2625 7(-COOH) + a(-COO) 630.78 1.2531 ¥(-COOH) + a(-CO0)
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Functional

Basis set

Ethyl

Butyl

Theoretical Wavenumber (cm™)

Theoretical Wavenumber (cm)

Raman (cm™?) Intensity Assignment Raman (cm™) Intensity Assignment
745.23 3.6559 p(-CH2) + p(-C-C-C-) + y(-COOH) 762.38 4.2555 p(-C-C-C-) + y(-COOH)
763.3 3.7594 p(-CH2 (ethyl)) + w(-COH) 773.42 3.7797 p(-CH2(butyl)) + T(-CH2(butyl)) +a(-C-C-C- (ring))
818.97 5.6014 p(-CH2(ethyl)) + p(-CH2(ring)) 825.23 3.9401 p(-CH2(butyl)) +(-CH2(butyl)) + p(-CH2(ring)) + a(-C-C-C-
’ ' ' ' (ring))
858.85 4.0416 vs(-0-C-C-) + 7(-CH2(ring)) + a(H-C-C-H(ring)) 877.95 1.954 p(-CH2(butyl)) + T(-CH2 (ring)) + a(H-C-C-H (ring))
895.28 2.5179 p(-CH2(ring)) + p(H-C-C-H (ring)) + T(-CH2(ethyl)) 910.76 8.8352 vs(-CO0) + p(-CH2(butyl)) + p(-CH2(ring)) + a(-C-C-C- (ring))
909.85 8.4364 vs(-C-C-0) + 7(-CH2(ring)) + a(H-C-C-H (ring)) 921.86 2.787 p(-CH2 (butyl)) + T(-CH2 (butyl)) + a(-C-C-C- (ring))
946.36 6.0068 vs(-COO0) + w(-CH2(ethyl)) + a(-C-C-C- (ring)) 957.54 6.904 a(-C-C-C- (ring)) + w(-CH2(butyl))
962.82 4723 a(-C-C-C- (ring)) + p(-CH2(ethyl)) 1028.89 1.1162 7(-CH2 (butyl)) + ot(-C-C-Ci r(i:g)g))) + w(-CH2(ring)) + w(-CH
1016.32 1.6788 vs(-C-C-C- (r'ng))(:fa tESf:rzm(ge);hyl)) +vs(-C-C-C- 1046.89 3.0882 vass(-C-C-(ring)) + w(-CH2(ring))
1031.18 1.9613 w(-CH2(ring)) + w(H-C-Cr-i:g()r)mg)) +vs(-C-C-C- (ethyl, 1070.12 4.4119 T(-CH2(butyl)) + p(-CH2(ring)) + w(H-C-C-H (ring))
1047.05 3.4118 w(-CH2(ring)) 1082.08 4.9613 vass(-C-C-C(butyl))
1067.88 12.6149 T(H-C-C-H (ring)) + vass(-C-C-C- (ethyl)) 1091.04 9.3555 vass(-C-C-C-(butyl))
1102.02 2.1276 7(-CH2(ring)) + a(H-C-C-H (ring)) + T(-CH2(ethyl)) 1102.02 9.7095 v(-C-C-C- (butyl)) + 7(-CH2(ring)) + w(-CH(ring))
1117.34 5.9982 7(-CH2(ethyl)) + p(-CH2(ring)) 1126.91 11.6793 7(-CH2(butyl)) + w(H-C-C-H (ring))
1136.08 2.3629 (-COH) + 7(-CH2(ethyl)) + 7(-CH2(ring)) + w(H-C-C- 1144.61 23543 7(-CH2(butyl)) + vs(-C-C-C- (butyl)) + p(H-C-C-H (ring)) +
' ' H (ring)) : : w(-CH2(butyl))
1228.25 20.068 S(-COH) + "s('c'c'c'c(:;(ggt)h;;‘)(H'C'C'H (ring)) + 7(- 1226.03 17.4839 0(-COH) + a(H-C-C-H (ring)) + vs(-C-C-C- (ring))
1247.48 3.736 8(-COH) + 7(-CH2(ethyl)) +p(-CH2(ring)) 1248.69 3.8315 7(-CH2 (butyD) + “’('CHCZFS‘::?’ILQ);’ o(H-C-C-H (ring)) + (-
1290.67 1.6819 T(-CH2(ring)) + w(-CH (ring)) + T(-CH2(ring)) 1276.75 2.9531 6(-COH) + 7(-CH2(butyl))
1313.06 4.2475 O(-COH) + T('CHZ(ESE‘(’:?L;) 7(-CH2(ring)) + (- 1294.29 1.6641 w(-CH2(butyl)) + w(-CH (ring)) + 6(-COH)
1326.81 1.6932 T(-CH2(ethyl)) + w(H-C-C-H (ring)) 1324.95 5.4819 7(-CH2(butyl))
1354.05 3.1705 w(-CH2(ethyl)) + w(-C-H (ring)) 1408.88 2.4142 w(-CH2 (butyl)) + w(-CH (ring)) + a(-CH2 (ring))
1396.21 3.4731 a(-COH) + w(-CH2(ethyl))+ w(-CH(ring)) 1442.66 4.3967 a(-CH2(ring)) + a(H-C-C-H (ring))
1441.63 5.422 a(-CH2(ethyl)) + a(-CH2(ring)) + a(H-C-C-H (ring)) 1473.96 27.2866 a(-CH2(butyl)) + a(-CH2(ring))
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Ethyl

Butyl

Functional Basis set Theoretical Wavenumber (cm™) Theoretical Wavenumber (cm-)
Raman (cm™?) Intensity Assignment Raman (cm™) Intensity Assignment
1472.96 8.0436 a(-CH2(ethyl)) 1517.72 13.3833 a(-CH2(ring)) + vs(-C-C-C- (ring))
1518.05 13.3123 v(-C-C-C- (ring)) + a(-CH2(ring)) + &(-CH(ring)) 1844.12 16.6225 v(C=0) + a(-COH) + t(-CH2(ethyl))
1843.41 17.1462 v(C=0) + a(-COH) + 7(-CH2(ethyl)) 3029.13 140.7988 vs(-CH2(butyl))
3043.39 263.9167 vs(-CH2(ethyl)) + vs(-CH3) 3040.94 253.4047 vs(-CH3)
3051.93 125.2432 vs(-CH2(ethyl)) 3057.02 131.2962 vass(-CH2(butyl))
3082.37 81.8897 vass(-CH3) + vass(-CH2(ethyl)) 3064.72 109.7682 vass(-CH2(butyl))
3100.99 62.5775 vass(-CH2(ethyl)) + v(-CH(ring)) 3084.28 56.6679 vass(-CH2(butyl)) + vs(-CH2(butyl))
3129.65 79.2444 vass(-CH3) + vass(-CH2(ethyl)) 3105.31 23.9724 vass(-CH2(butyl))
3138.79 56.0535 vs(-CH2(ring) + v(-CH (ring)) 3127.8 98.3032 v(-CH3)
3148.87 156.6131 vs(-CH2(ethyl)) + v(-CH(ring)) 3147.95 175.9082 vs(-CH2(ring)) + v(-CH(ring))
3232.1 44.1849 vass(-CH2(ethyl)) 3230.87 42.6271 vass(-CH2(ring)) + v(-CH(ring))
3828.31 108.7194 v(-OH) 3828.77 112.7502 v(-OH)
SFE\AC%RG 0.935134833 S;Q?gg 0.939537095
585.88 4.7152 ¥(-COOH) 586.45 3.767 ¥(-COOH)
625.69 2.1367 ¥(-COOH) + a(-CO0) 626.78 2.5408 ¥(-COOH) + a(-COO0)
718.35 2.47 ¥(-COOH) + p(-CH2(ethyl)) 720.23 1.6915 ¥(-COOH) + p(-CH2(butyl))
764.55 2.5088 p(-CH2(ethyl)) + w(-CH2(ring)) 779.79 2.9847 p(-CH2(butyl)) + T(-CH2(ring)) + t(-CH2(butyl))
821.11 7.7815 p(-CH2(ethyl)) + T(-CH2(ring)) + 6(-CH(ring)) 833.75 6.7483 T(-CH2(butyl)) + p(-C-C-C- (ring)) + p(-CH2(butyl))
MO06.2X ccpVDZ 863.39 5.909 us-C-C-0)+ T('CHZ(””(fi)rig"))f('CHz(ethym +wl-cH 875.32 3.6071 p(-CH2(butyl)) + T(-CH2(ring)) + aH-C-C-H (ring))
888.82 3.1565 pl-cH2{ethyl) +pT(|(-|CcH§(:|t?:2;; P(-CH2{ring)) + 907.91 3.0312 p(-CH2(ring)) + p(-CH2 (butyl)) + vs(-C-C-O-)
910.53 6.2592 Vs(-C-C-0) + T(-CH2(ring)) + a(H-C-C-H (ring)) 921.15 7.0976 pl-CH2(butyl)) + T(‘CHCZF(‘:’::;‘;')))) +7(-CH2({ring)) +3(-
950.41 5.7795 T(-CH2(ring)) + T(-CH2(ethyl)) + w(-CH (ring)) 944.64 3.3727 7(-CH2(butyl)) + p(-C-C-C-(ring))
976.87 8.182 a(-C-C-C- (ring)) + p(-CH2(ethyl)) 974.72 9.5596 a(-C-C-C- (ring)) + a(-C-C-C- (ring, butyl))
1018.81 2.4065 w(-CH2 (ring)) + w(-CH (ring)) + T(-CH2(ethyl)) 1069.07 2.071 w(-CH2 (butyl)) + p(-CH2(ring)) + w(H-C-C-H (ring))
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Functional

Basis set

Ethyl

Butyl

Theoretical Wavenumber (cm™)

Theoretical Wavenumber (cm)

Raman (cm™) Intensity Assignment Raman (cm™) Intensity Assignment
1080.78 8.571 T(-CH2(ethyl)) + T('CHE(_E':[‘E_))) + 6(-CH(ring)) + vass(- 1084.52 6.0568 vass(-C-C-C- (butyl)) + (-CH2(ring)) + a(H-C-C-H (ring))
1113.73 4.2913 7(-CH2(ethyl)) + (-CH2(ring)) + a(H-C-C-H (ring)) 1095.05 9.1696 7(-CH2(ring)) + a(H-C-C-H (ring)) + vass(-C-C-C-(butyl))
1133.68 3.2175 p(-CH2(ethyl)) + T(-CH2(ethyl)) +w(H-C-C-H (ring)) 1112.01 3.4197 p(-CH2 (ring)) + p(H-C-C-:n(;r)\g)) +vass(-C-C-C- (butyl,
1212.35 38319 | OCCOH)+ T('CHz(ethy')()ri;g)()' CH2(ring)) + a(H-C-C-H 1131 11.7461 2(-CH2(butyl)) + a(-C-C-C- (ring)) + 8(-CH(ring))
12282 17.7471 8(-COH) + 7(-CH2(ethyl)) + z(-CH2(ring)) + a(H-C-C- 1144.14 6.2076 7(-CH2(butyl)) + w(-CH(ring)) + w(-CH2(butyl))
H(ring)) ¥ g ¥
1248.48 3.807 S8(-COH) + T(-CH2(ethyl)) 1224.77 18.1052 t(-CH2(butyl)) + p(-CH2(butyl)) + a(-CH2(ring)) + vs(-C-C-C-
) ' ' ’ (ring))
1281.14 2.8401 7(-CH2 (ethyl)) + T(-CH2 (ring)) + w(-CH (ring)) 1245.82 3.956 a(-COH) + Vass('o'c-c;)) :g&-c(l:;g(;utyl)) +T(-CH2(ring)) +
. . 6(-COH) + t(-CH2(butyl)) + p(-CH2(butyl)) + T(-CH2(ring))
1307.85 9.2933 7(-CH2(ethyl)) + T(-CH2(ring)) + 8(-CH(ring)) 1267.68 6.3262 + w(-CH2(butyl)) + w(-CH (ring))
1351.23 2.4718 w(-CH2 (ethyl)) + w(-CH (ring)) + a(-CH2(ring)) 1315.3 20.377 7(-CH2(butyl))
1422.1 5.06 a(-CH2 (ring)) + w(-CH2 (ethyl)) 1397 2.2093 w(-CH2(butyl)) + a(-CH2 (ring))
1443.33 13.1987 a(-CH2(ethyl)) 1423.96 4.5357 a(-CH2(ring)) + w(-CH2(butyl)) + w(-CH (ring))
1460.88 19.5208 a(-CH2(ethyl)) + vs(-C-C-C- (ring)) + a(-CH2(ring)) 1459 21.6703 vs(-C-C-C- (ring)) + a(-CH2(ring)) + w(-CH (ring))
1470.46 16.0968 a(-CH3) 1472.79 14.3098 a(-CH2(butyl)) + a(-CH3)
1522.05 12.9312 a(-CH2(ring)) + vs(-C-C-C-(ring)) 1521.36 12.5989 a(-CH2(ring)) + vs(-C-C-C-(ring))
1904.45 7.7864 v(C=0) + a(-COH) + T(-CH2(ethyl)) 1904.38 7.5641 v(C=0) + o (-COH) + T(-CH2(ethyl))
3060.17 269.957 vs(-CH2(ethyl)) + vs(-CH3) 3036.49 208.3453 vs(-CH2(butyl))
3089.88 105.1511 vass(-CH2(ethyl)) + vass(-CH3) 3057.14 136.847 vs(-CH2(butyl))
3111.21 84.3875 vass(-CH2(ethyl)) 3064.53 164.9593 vass(-CH2(butyl))
3152.19 149.8719 vass(-CH2(ethyl)) + vs(-CH2(ring)) + v(-CH(ring)) 3070.83 130.1758 vass(-CH2(butyl))
3239.45 53.2957 vass(-CH2(ring)) 3095.84 31.0422 vass(-CH2(butyl))
3782.89 121.073 v(-OH) 3114.24 51.2442 vass(-CH2(butyl))
?:i‘/-(\:l_'rlgRG 0.930007156 3142.95 120.7271 v(-CH3)
3150 168.4671 vs(-CH2(ring)) + v(-CH(ring))




Functional

Ethyl

Butyl

Basis set Theoretical Wavenumber (cm™) Theoretical Wavenumber (cm-)
Raman (cm™?) Intensity Assignment Raman (cm™) Intensity Assignment

3237.92 50.4399 vass(-CH2(ring))

3785.39 125.6187 v(-OH)

SF,CA%I:I'ISIS 0.937259797
591.91 1.8192 y(-COOH) 590.82 1.319 y(-COOH)
620.77 1.1878 ¥(-COOH) + a(-CO0) 620.15 1.237 ¥(-COOH) + a(-COO0)
739.63 4.1026 y(-COOH) + p(-CH2(ethyl)) 754.51 3.5695 ¥(-COOH) + p(-CH2(butyl))
758.02 1.3269 a(-C-C-C- (ring)) + p(-CH2(ethyl)) 769.5 2.5494 T(-CH2 (butyl)) + p(-CH2 (butyl)) + p(-C-C-C- (ring))
772.21 1.0031 p(-CH2(ethyl)) + T(-CH2 (ring)) + w(-CH (ring)) 830.9 4.8707 a(-C-C-C- (ring)) + p(-CH2(butyl))
818.53 66036 | PUCHethvl)+ T(_CcH-i(-r;:iig); 8l-CHring]) + al-C- 869.69 1.064 T(-CH2 (ring)) + w(-CH (ring)) + p(-CH2 (butyl)) +
861.28 3.6811 Vs(-C-C-0-) + T('CH2(r"(‘rgizj)g’;)f({“z(ethy')) +w(-CH 909.82 10.0107 vs(-C-C-0) + 7(-CH2(butyl)) + T(-CH2(ring)) + p(-CH3)
286.15 2.9925 p(-CH2(ethyl)) +pr((|_—f(l:-|-i(itl'(1;/|2)g)+) p(-CH2(ring)) + 919.9 2.9026 p(-CH2 (butyl)) + 7(-CH2 (SLz:?/r:)g));r 7(-CH2(ring)) + a(H-C-C-
911.41 7.0368 vs(-C-C-0) + t(-CH2(ring)) + a(H-C-C-H (ring)) 944.31 3.4635 T(-CH2 (butyl)) + p(-CH2 (butyl)) + p(-C-C-C- (ring))

aug-cc- 947.42 4.8069 Vs(-C-C-0) + 7(-CH2(ring)) + 7(-CH2(ethyl)) + w(-CH 970.82 6.9362 a(-C-C-C- (ring)) + w(-CH2(butyl))
Wz (ring))

973.05 6.7812 p(-CH2(ethyl)) + a(-C-C-C- (ring)) 1024.44 0.77 w(-CH2 (ring)) + w(-CH (ring)) + T(-CH2 (butyl))
1039.3 2.6983 W(-CH2 (ring)) + w(-CH (ring)) + w(-CH2(ethyl)) 1037.96 1.1679 vass(-C-C-C- (butyl)) + w(-CH2 (ring)) + w(-CH (ring))
1069.74 12.7101 7(-CH2(ring)) + 6(-CH(ring)) + vass(-C-C-C-) 1050.18 3.5128 vass(-C-C-C- (butyl))
1093.9 1.4505 7(-CH2(ethyl)) + p(-CH2(ring)) 1064.69 2.4653 w(-CH2 (butyl)) + p(-CH2 (ring)) + p(H-C-C-H (ring))
1110.73 7.5841 7(-CH2(ethyl)) + (-CH2(ring)) + a(H-C-C-H (ring)) 1083.22 4.5204 vass(-C-C-C- (butyl)) + w(-CH (ring))
1131.34 2.7991 p(-CH2(ethyl)) + t(-CH2(ethyl)) +w(H-C-C-H (ring)) 1091.45 1.0815 T(-CH2 (ring)) + vass(-C-C-C- (butyl))
1228.59 197083 | VS(CCC)* T(’CHZ(Crlgnzg()e)t;y‘l’;()*"c'c'” (ring)) + 7(- 1104.03 17.1359 Vs(-C-C-C- (butyl)) + w(-CH (ring))
1243.44 2.8818 7(-CH2 (ring)) + w(-CH2 (ethyl)) + p(-COH) 1123.87 11.3234 7(-CH2(butyl)) + w(-CH (ring))
1250.64 2.2487 6(-COH) + w(-CH2(ethyl)) 1141.75 9.2098 vs(-C-C-C- (butyl)) + 7(-CH2 (butyl)) + a(-C-C-C- (ring))
1281.08 1.9264 w(-CH (ring)) + 7(-CH2 (ethyl)) 1199.92 1.4104 p(-CH2(butyl)) + w(-CH (ring)) + w(-CH2(butyl))




Functional

Basis set

Ethyl

Butyl

Theoretical Wavenumber (cm™)

Theoretical Wavenumber (cm)

Raman (cm™?) Intensity Assignment Raman (cm™) Intensity Assignment
1304.46 4.3358 7(-CH2(ethyl)) + T(-CH2(ring)) + 8(-CH(ring)) 1226.84 15.9591 a(-CH2 (ring)) + T(-CH2 (butyl)) + a(H-C-C-H (ring))
134418 3.4007 w(-CH2(ethyl)) + ot(—CHCZC()r:'r;g)) + 6(-CH(ring)) + a(- 1242.52 3167 p(-COH) + t(-CH2 (butyl)zr-ii-n‘;()—)CHZ (butyl)) + a(H-C-C-H
1389.98 2.4369 a(-COH) + a(-CH2(ethyl)) + a(-CH2(ring)) + w(-CH3) 1268.9 2.7699 O(-COH) + T('CHZ(b”t‘g)()_z:g(iﬁtz\fs)”ty')) +7(-CH2(ring)) +
1436.41 5.6878 a(-CH2(ethyl)) + a(-CH2(ring) + a(H-C-C-H(ring)) 1281.9 2.0443 w(-CH2 (butyl)) + a(H-C-C-H (ring))
1458.44 8.6226 a(-CH2(ethyl)) 1313.12 5.5122 7(-CH2 (butyl))
1465.75 8.7749 a(-CH3) + a(-CH2(ethyl)) 1396.43 3.4201 w(-CH2 (butyl)) + a(-CH2 (ring)) + a(H-C-C-H (ring))
1474.16 5.2024 a(-CH3) 1436.51 4.8579 a(-CH2 (ring)) + vs(-C-C-C- (ring)) + a(-CH2 (butyl))
1521.86 14.8475 a(-CH2(ring)) + vs(-C-C-C-(ring)) 1464.5 24.602 a(-CH2(butyl))
1867.11 17.1562 v(C=0) + a(-COH) + t(-CH2(ethyl)) 1521.03 14.3208 a(-CH2 (ring)) + vs(-C-C-C- (ring)) + a(H-C-C-H (ring))
3059.53 147.4468 vs(-CH3) 1866.01 16.6873 v(C=0) + a(-COH) + 7(-CH2(butyl))
3093.96 90.4507 vass(-CH2(ethyl)) + vass(-CH3) 3039.26 225.3399 vs(-CH2(butyl))
3111.76 65.332 vass(-CH2(ethyl)) 3056.78 150.3069 vs(-CH2(butyl)) + vs(-CH3)
3141.76 99.8112 vass(-CH3) 3068.07 139.4147 vass(-CH2 (butyl))
3160.52 155.8493 vass(-CH2(ethyl)) + vs(-CH2(ring)) + v(-CH(ring)) 3095.93 69.8328 vs(-CH2(butyl))
3246.86 47.8349 vass(-CH2(ring)) 3114.41 25.9871 vass(-CH2(butyl))
3816.41 107.3022 v(-OH) 3139.34 108.8872 vass(-CH3)
SF(/:-\?:I:I'ISRG 0.930201698 3159.14 201.567 vs(-CH2(ring)) + v(-CH(ring))
3244.48 45.297 vass(-CH2(ring))
3816.11 111.2333 v(-OH)
SF?—\ACI:I'ISIS 0.936405572
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Figure S1. ATR-FTIR spectrum of the CFA standard (cis-9,10-methyleneoctadecanoic acid (CycC19)) with marked band
positions.
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Figure S2. A comparison of the experimental ATR-FTIR spectrum of CFA standard with calculated IR spectra using various
length of side chains: (A, B) ethyl and (C, D) butyl groups. For each length of side chains spectra were calculated using
combinations of functionals: M06-2X, wB97XD and basic sets: cc-pVDZ, aug-cc-pVDZ, as marked on the right side of spectra.
Spectra are presented in spectral ranges: (A, C) 3100 — 2800 cm and (B, D) 1800 — 600 cm. The scaling factors for each
calculated spectrum are given in Supplementary Materials, Table S2. All spectra in (A, C) were normalized to 1 in the range

3100 -2800 cm-?. All spectra in (B, D) were normalised
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to 1in the range 1800 — 600 cm™™.
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Table S2. Band position and assignment in the theoretically calculated ATR-FTIR spectra of cis-9,10-methyleneoctadecanoic acid, using different combinations of length of side chains, basic sets

and functionals. The band used for scaling in each spectrum is highlighted in light grey and the scaling factor for each spectrum is highlighted in orange.

wB97XD

cc-pVDZ

589.19

626.73

725.66

788.2

908.28

965.42

1033.9

1106.77

1120.37

1138.13

1217.06

1247.15

1328.4

1361.88

1396.33

1406.19

1412.36

1432.39

1455.67

1477.62

53.2784

65.62

41.5133

10.0407

11.858

7.5227

9.1491

19.777

13.2446

20.0366

34.5956

111.5994

7.3429

5.05

24.9744

42.0823

25.297

2.0404

8.587

8.2001

¥(-COOH)

7(-COOH) + a(-COO0)
Y(-COOH) + p(-CH2(ethyl)
p(-CH2) + 7(-CH2 (ring))
vs(-C-C-0) + 7(-CH2(ring)) + a(H-C-C-H (ring))

p(-CH2) + 7(-CH2 (ring))
w(-CH2(ring)) + w(-CH2(ethyl)) + w(H-C-C-
H(ring))
a(H-C-C-H (ring)) + T(-CH2(ethyl)) + T(-CH2(ring))

a(H-C-C-H (ring)) + T(-CH2(ethyl)) + T(-CH2(ring))

a(-C-C-H (ring)) + p(-CH2(ethyl)) + T(-CH2(ring))

§(-COH) + 7(-CH2(ethyl)) + p(-CH2(ethyl)) + p(-C-
C-H (ring))

5(-COH) + 7(-CH2(ethyl)) +T(-CH2(ring))
p(H-C-C-H (ring, ethyl)
w(-CH2(ethyl)
a(-COH) + w(-CH2(ethyl)) + w(H-C-C-H (ring))
a(-COH) + w(-CH3)
a-COH) + w(-CH2(ethyl)) + a(-CH2(ring))
a(-CH2(ring)) + a(-C-C-H (ring))
a(-CH2(ethyl))
a(-CH3)

593.04

628.74

730.44

749.71

828.49

904.85

924.43

961.9

1027.81

1049.26

1083.94

1097.82

1134.83

1147.15

1206.33

1233.26

1242.63

1263.97

1277.63

1365.89

51.6178
67.9427
40.673
11.2401
5.1566

6.1701

2.8065

6.0458
6.8145

3.8461

14.696

30.7353
7.5333

4.0593

33.7072

33.0586

70.1082
12.0534
8.7411

8.4521

y(-COOH)
¥(-COOH) + a(-COO0)
¥(-COOH) + p(-CH2(butyl))
p(-CH2(butyl))
p(-CH2(butyl)) + a(-C-C-C- (ring)) + T(-CH2(ring))
vs(-C-C-0) + p(-CH2(ring))
T(-CH2(butyl)) + p(-CH2(butyl)) + 7(-CH2(ring))
a(-C-C-C- (ring)) + w(-CH2(butyl))
7(-CH2(butyl)) + w(-CH2(ring)) + w(-CH (ring))
w(-CH2(ring))
vass(-C-C- (butyl)) + w(-CH2(ring))
T(-CH2(butyl)) + 7(-CH2(ring))
T(-CH2(butyl)) + 7(-CH2(ring)) + w(H-C-C-H (ring))

7(-CH2(butyl)) + w(H-C-C-H (ring))

p(-COH) + T(-CH2(butyl)) +p(-CH2(butyl)) + (-
CH2(ring)) + w(-C-H (ring))
6(-COH) + w(-CH2(butyl)) +T(-CH2(butyl)) + p(-
CH2(ring)) + p(H-C-C-H (ring))

w(-CH2(butyl)) + a(-COH)
5(-COH) + w(-CH2(butyl)) + w(H-C-C-H (ring))
T(-CH2(butyl)) + w(-CH2(butyl)) + w(-CH(ring))
o(-COH) + w(-CH2(butyl)) + §(-CH(ring))
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a(-COH) + w(-CH2(butyl)) + a(-CH2(ring)) + w(H-C-

1882.73 353.795 v(C=0) + a(-COH) + T(-CH2(ethyl)) 1390.44 12.7833 CH (ring))
3040.21 35.3464 vs(-CH2(ethyl)) 1411.14 38,6131 af-COH) + w(-CH2(butyl)) + 8(-CH(ring))
3046.79 273126 vs(-CH3) + vs(-CH2(ethyl)) 1456.95 10.3466 a(-CH2(butyl))
3136.71 34.4759 vass(-CH3) + vass(-CH2(ethyl)) 1479.96 7.2514 af-CH3)
3149.58 36.8001 vass(-CH2(ethyl) + v(-CH(ring)) 1489.2 7.5028 af-CH2(butyl))
3231.25 10.9901 vass(-CH2(ring)) 1881.01 347.6157 v(C=0) + a(-COH) + 7(-CH2(butyl))
3800.48 80.3813 v(-OH) 3036.65 78.7837 vs(-CH3) + vs(-CH2(butyl))
SF(/‘:\/-(\:I}IgRG 0.936537279 3089.38 63.0143 vass(-CH3) + vass(-CH2(butyl))
3125.68 47.6656 vass(-CH3) + vass(-CH2(butyl))
3135.24 36.6548 vass(-CH3) + vs(-CH2(butyl)) + v(-CH2(ring))
3145.54 32.3427 V(-CH(ring))
3231.23 12.3742 vass(-CH2(ring))
3800.63 80.9905 v(-OH)
SFE\AC%E 0.937635223
596.73 63.7292 ¥(-COOH) 599.08 57.8357 7(-COOH)
626.38 69.3445 ¥(-COOH) + a(-CO0) 630.78 73.4059 7(-COOH) + a(-CO0)
745.23 13.3142 p(-CH2) + p(-C-C-C-) + y(-COOH) 76238 31.0397 p(-C-C-C-) + ¥(-COOH)
763.3 14.7572 p(-CH2 (ethyl)) + w(-COH) 910.76 4.8018 vs(-C-C-0) + p(-CH2(ring)) + w(-CH2(butyl))
alg-co-pVDZ 781.63 6.0197 p(-CH2(ethyl)) + T(-CH2(ring)) 957.54 8.1779 a(-C-C-C- (ring)) + w(-CH2(butyl))
909.85 15.8449 vs(-C-C-0) + T(-CH2(ring)) + a(H-C-C-H (ring)) 1023.34 11.6104 T(-CH2(butyl) + V(S:(I_'I;ﬁ'ncg');b“ty" ring)) + w(-
962.82 7.234 a(-C-C-C- (ring)) + p(-CH2(ethyl)) 1070.12 6.0733 T(-CH2 (butyl)) + w(-CH2(ring)) + w(H-C-C-H (ring))
1031.18 9.2902 w(-CH2(ring)) + wlfl-(fi:gg;?thy')) + w(H-C-C- 1098.48 51.1369 p(-COH) + T(-CH2(butyl)) + p(-CH2(ring))
1047.05 6.7059 w(-CH2(ring)) 1126.91 14.772 T(-CH2(butyl)) + w(H-C-C-H (ring))
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1067.88 6.6895 T(H-C-C-H (ring)) + vass(-C-C-C- (ethyl)) 1204.91 21.6323 p(-CH2(butyl)) + T(-CH2(ring)) + w(-CH (ring))
1097.05 35.5219 p(-COH) + 7(-CH2(ethyl)) + p(-CH2(ring)) 1235.29 92.2637 6(-COH) + w(-CH2(butyl)
1117.34 15.2285 7(-CH2(ethyl)) + p(-CH2(ring)) 1276.75 14.672 §(-COH) + T(-CH2(butyl))
1136.08 19.5905 o(-COH) + T(‘CHZ(EtCh_ﬂ)()Jn;()')CH2(”"g)) *w(H-C- 1359.03 7.5185 w(-CH2(butyl)) + w(-CH (ring)) + a(-COH)
1212.13 42.341 5(-COH) + 7(-CH2(ethyl)) + 7(-CH2(ring)) 1384.13 13.196 a(-COH) + w(-CH2(butyl)) + a(H-C-C-H (ring))
1247.48 90.5494 &(-COH) + 7(-CH2(ethyl)) +p(-CH2(ring)) 1396.19 65.1871 a(-COH) + w(-CH2(butyl)) + w(-CH (ring))
1260.47 18.5188 6(-COH) + w(-CH2(ethyl)) + w(-C-H (ring)) 1468.49 11.8409 a(-CH2(butyl))

1290.67 1.3773 w(-CH2(ethyl)) + T(-CH2(ring)) + T(-CH2(ethyl)) 1481.08 7.9592 o(-CH3)

1326.81 6.0138 7(-CH2(ethyl)) + w(H-C-C-H (ring)) 1491.96 13.6855 a(-CH2(butyl))

1354.05 8.0805 w(-CH2(ethyl)) + w(-C-H (ring)) 1844.12 372.4437 v(C=0) + a(-COH) + 7(-CH2(butyl))
1388.28 57.9513 a(-COH)+ 7(-CH2(ethyl) + w(-CH(ring)) 3038.63 80.9691 vs(-CH3) + vs(-CH2(butyl))
1396.21 23.7076 a(-COH) + w(-CH2(ethyl))+ w(-CH(ring)) 3052.49 30.8586 vs(-CH2(butyl))

1468.4 6.9945 a(-CH2(ethyl)) 3088.89 56.4046 vass(-CH3) + vass(-CH2(butyl))
1483.92 14.8575 a(-CH2(ethyl)) 3105.31 39.8738 vass(-CH2(butyl))

1843.41 380.9819 v(C=0) + a(-COH) + t(-CH2(ethyl)) 3119.1 60.0423 vass(-CH3) + vass(-CH2(butyl))
3041.64 43.4321 vs(-CH3) + vs(-CH2(ethyl)) 3127.8 41.4733 vass(-CH3)

3082.37 14.0301 vass(-CH3) + vass(-CH2(ethyl)) 3150.99 32.6728 v(-CH(ring))

3129.65 39.4178 vass(-CH3) + vass(-CH2(ethyl)) 3230.87 15.9274 vass(-CH2(ring))

3155.6 28.8659 vass(-CH2(ethyl) + v(-CH(ring)) 3828.77 77.7509 v(-OH)

32321 13.7274 vass(-CH2(ring)) SFCA'?ZI'-I!gRG 0.937024251

3828.31 77.2783 v(-OH)
SF(;A(‘:I.'I_IQE 0.936096974

585.88 54.008 y(-COOH) 586.45 55.8901 ¥(-COOH)

MO06-2X cc-pVDZ
626.69 65.6301 y(-COOH) + a(-COO0) 626.78 66.5047 ¥(-COOH) + a(-CO0)
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718.35
780.02
910.53
976.87

1026.86

1102.43

1113.73

1133.68

1212.35

1248.48

1316.49

1388.18

1407.94

1443.33

1467.85

1904.45
3051.26
3060.17
3146.15
3157.28
3239.45

3782.9

42.6179
11.6458
10.7298
8.6217

8.6262

26.2195

13.4252

16.5012

19.8392

134.8336

6.768

8.0457

82.2086

10.7463

8.678

375.8479
27.6972
15.2555
31.5145
27.6363

8.3971

93.6337

¥(-COOH) + p(-CH2(ethyl))

p(-CH2(ethyl)) + T(-CH2(ring))
vs(-C-C-0) + t(-CH2(ring)) + a(H-C-C-H (ring))

a(-C-C-C- (ring)) + p(-CH2(ethyl))
w(-CH2(ring)) + w(-CH2(ethyl)) + w(H-C-C-
H(ring))
7(-CH2(ethyl)) + p(-CH2(ring))
T(-CH2(ethyl)) + T(-CH2(ring)) + a(H-C-C-H (ring))

p(-CH2(ethyl)) + T(-CH2(ethyl)) +w(H-C-C-H
(ring))
6(-COH) + 7(-CH2(ethyl)) + p(-CH2(ring)) + a(H-C-
C-H (ring))

§(-COH) + 7(-CH2(ethyl))
7(-CH2(ethyl)) + w(H-C-C-H (ring))
a(-COH) + w(-CH2(ethyl)) + w(H-C-C-H (ring))

a(-COH) + w(-CH2(ethyl))+ w(-CH(ring)) + a(-
CH2(ring))

a(-CH2(ethyl))
a(-CH2(ethyl)) + a(-CH2(ring))
v(C=0) + a(-COH) + T(-CH2(ethyl))
vs(-CH3) + vs(-CH2(ethyl))
vs(-CH3) + vs(-CH2(ethyl))
vass(-CH3) + vass(-CH2(ethyl))
vass(-CH3) + vass(-CH2(ethyl))
vass(-CH2(ring))

v(-OH)

720.23
740.1

833.75

907.91

974.72

1027.85

1084.52

1097.81

1131

1200.9

1221.69

1236.99

1245.82

1267.68

1410.65

1445.45
1480.63
1904.38
3047.91
3056.98
3073.09

3095.84

36.1121
13.4172
5.9748

4.3416

4.7532

5.8017

16.9595

21.0193

4.6931

19.9588

8.7772

39.304

75.5447

25.3533

60.6087

12.2097
8.3493
369.6616
61.7076
30.1311
18.1185

58.6963

¥(-COOH) + p(-CH2(butyl))
p(-CH2(butyl))
T(-CH2(butyl)) + a(-C-C-C- (ring)) + p(-CH2(butyl))
vs(-C-C-0) + t(-CH2(butyl)) + p(-CH2(ring))
a(-C-C-C- (ring)) + w(-CH2(butyl))

w(-CH2(ring)) + t(-CH2(butyl)) + w(-CH (ring))
T(-CH2(butyl)) + vass(-C-C-C- (butyl)) + (-
CH2(ring)) + a(H-C-C-H (ring))
p(-COH) + vass(-C-C- (butyl)) + T(-CH2(ring)) + a(H-
C-C-H (ring))
7(-CH2(butyl)) + p(H-C-C-H (ring))
6(-COH) ) + 7(-CH2(butyl)) + T(-CH2(ring)) + a(H-C-
C-H (ring))
w(-CH2(butyl)) + p(H-C-C-H (ring))

8(-COH) + w(-CH2(butyl)) + p(-CH2(ring)) + (-
CH2(butyl))
a(-COH) + vass(-O-C-C-) + T(-CH2(butyl)) + (-
CH2(ring)) + w(-CH (ring))

§(-COH) + t(-CH2(butyl)) + p(-CH2(butyl)) + (-
CH2(ring)) + w(-CH2(butyl)) + w(-CH (ring))
o(-COH) + vass(-O-C-C-) + 7(-CH2(butyl)) + w(-
CH2(butyl))+ a(-CH2(ring))

a(-CH2(butyl))
a(-CH2(butyl)) + a(-CH2(ring))
v(C=0) + a(-COH) + 7(-CH2(butyl))
vs(-CH2(butyl))
vs(-CH3)
vs(-CH2(butyl))

vass(-CH3) + vass(-CH2(butyl))
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SCALING

FACTOR 0.933145651 3114.24 26.0717 vass(-CH2(butyl))
3133.82 43.3852 vass(-CH3) + vass(-CH2(butyl))
3142.95 31.743 vass(-CH3)
3152.95 25.5331 V(-CH(ring))
3237.92 9.5577 vass(-CH2(ring))
3785.39 94.4516 v(-OH)
SCALING
g 0.934171285
591.91 73.2967 ¥(-COOH) 590.82 76.6254 y(-COOH)
620.77 62.3724 ¥(-COOH) + a(-CO0) 620.15 60.6644 y(-COOH) + a(-CO0)
739.63 20.4423 y(-COOH) + p(-CH2(ethyl)) 754.51 23.752 y(-COOH) + p(-CH2(butyl))
772.21 9.6556 p(-CH2(ethyl)) + (-CH2(ring)) 909.83 6.0156 vs(-C-C-0) + T('CHZ(bé’:I‘Q))) +7(-CH2{ring)) + p(-
911.41 14.2785 vs(-C-C-0) + 7(-CH2(ring)) + a(H-C-C-H (ring)) 970.82 9.1392 a(-C-C-C- (ring)) + w(-CH2(butyl))
973.05 7.3581 o(-CH2(ethyl)) + a(-C-C-C- (ring)) 1021.01 12.638 p(-CH2(butyl)) + 7(-CH2(butyl)) + w(-CH2(ring)) +
w(-CH (ring))
1025.97 12.9501 w(-CH2(ring)) + w(-CH2(ethyl)) + w(H-C-C- 1093.9 45.9454 o(-COH) + 7(-CH2(butyl)) + p(-CH2(ring))+ w(-CH
H(ring)) (ring))
1093.9 28.5284 7(-CH2(ethyl)) + p(-CH2(ring)) 1123.87 9.5484 7(-CH2(butyl)) + w(-CH (ring))
aug-cc-pVDZ
1110.73 14.1046 T(-CH2(ethyl)) + T(-CH2(ring)) + a(H-C-C-H (ring)) 1199.92 9.9629 p(-CH2(butyl)) + w(-CH (ring)) + w(-CH2(butyl))
1131.34 15.8306 p(-CH2(ethyl)) + T(;ﬁ:gz)(fthy')) +W(H-C-CH 1231.78 116.1563 S5(-COH) + p(-CH2(butyl))+ T(-CH2(butyl))
6(-COH) + 7(-CH2(ethyl)) + p(-CH2(ethyl)) +w(- 6(-COH) + 7(-CH2(butyl)) + p(-CH2(butyl)) + (-
1209.23 28.3859 CH(ring)) 1268.9 25.3122 CH2(ring)) + w(-CH2(butyl))
1250.64 87.0344 8(-COH) + w(-CH2(ethyl)) 1347.92 5.2391 w(-CH2(buty)) + w(-CH (ring))
1316.76 6.0717 7(-CH2(ethyl)) + w(H-C-C-H (ring)) 1393.9 67.1766 a(-COH) + w(-CH2(butyl)) + §(-CH(ring))
1344.18 5.5888 a(-COH) + w(-CH2(ethyl)) + w(-CH(ring)) 1459.3 13.7628 a(-CH2(butyl))
1389.98 54.3981 o(-COH) + “('CHz(etE’_:Q)J' o(-CH2(ring)) + w(- 147621 8.2121 a(-CH3)
1458.44 8.7057 a(-CH2(ethyl)) 1485.97 17.2566 a(-CH2(butyl))
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1477.74
1867.11
3059.53
3093.96
3111.76
3135.63
3141.76
3166.68
3246.86
3816.51

SCALING
FACTOR

14.4667
402.0688
31.2542
11.746
9.9836
31.4895
33.884
26.122

8.926

92.8748

0.930623331

a(-CH2(ethyl)) + a(-CH2(ring))

v(C=0) + a(-COH) + 7(-CH2(ethyl))
vs(-CH3)
vass(-CH3) + vass(-CH2(ethyl))
vass(-CH2(ethyl)) + v(-CH (ring))
vass(-CH3) + vass(-CH2(ethyl))
vass(-CH3) + vass(-CH2(ethyl))
vass(-CH2(ethyl) + v(-CH(ring))
vass(-CH2(ring))

v(-OH)

1866.01
3056.78
3099.88
3114.41
3130.23
3139.34
3162.01
3244.48

3816.11

SCALING
FACTOR

391.6054
47.3878
50.1134
34.5346
51.3975
35.8143
24.5095
10.7667

83.1051

0.931460557
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Figure S3. The average Raman spectrum (1800 — 600 cm'?) of LBs from the control cell line (black line) together with standard
deviation (grey background), with marked band positions.
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Table S3. Lipid content in the studied cell line obtained via GC.

Strain  TCFAs( mg/g DCW)*t  TFAs (mg/g DCW)T  TUFAs(%DCW)**  TSFAs(%DCW)***

CON 0.0 21.3 64.32% 35.68%
CP1 6.7 19.4 24.05% 30.60%
CP4 11.5 35.9 24.41% 34.69%
CP5 11.9 56.1 28.91% 29.89%
CP6 183 90.3 19.12% 37.46%
CP7 10.6 70.3 19.35% 31.14%

TFAs — Total Fatty Acids; DCW — Dry Cell Weight; TUFAs — Total Unsaturated Fatty Acids,
TSFAs — Total Saturated Fatty Acids, TCFAs — Total Cyclopropane Fatty Acids

*includes: CycC17, CycC19; ** includes: C16:1, C18:1; ***includes: C16:0, C18:0
TTFAs and TCFAs based on TAG and PL

Table S4. Lipid content of the TAG and PL fractions (Bligh Dyer extraction procedure) obtained via GC.

. TAG fraction PL fraction
Strain TAGs (%DCW) CFAs (%TAGs) PLs (%DCW) CAFs (%PLs)
CON 0.6% 0.0% 1.5% 0.0%
CP1 0.7% 42.4% 1.2% 29.9%
CP4 2.2% 27.9% 1.4% 38.4%
CP5 4.3% 17.2% 1.3% 34.4%
CP6 7.4% 16.1% 1.6% 40.0%
CP7 6.2% 12.5% 0.8% 34.2%

TAGs — Triacylglycerols; DCW — Dry Cell Weight; PLs — Phospholipids
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