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Figure S1. Geometry structures and labeling of atoms of n-propanol in the five conformers. The

plane in n-propanol refers to C1-C5-C8-O11.
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Table S1. The calculated vibrational frequencies (cm™') and Raman activities and depolarization ratio (p) as well as potential energy distribution (PED) analysis for
five conformers of CD;CH,CD,OH in the C-H bending (1400-1500 cm™!) and C-H stretching (2800-3100cm™') and OH stretching (3600-3700cm ") regions.

Gg T, Gy’ G T,
Mode Ve ® | Activity PED(%) Ve ® | Activity PED(%) Ve ® | Activity PED(%) b Ve ® | Activity PED(%) Ve ® | Activity PED(%) ®
Description (P) P) P) P) P)
B-CH, bending | 1442.9 7.7 955(C5H,) 1456.6 7.5 955(C5H,) 1437.8 7.7 955(C5H,) 1439.4 7.8 955(C5H,) 1459.9 7.7 955(C5H,)
B-CH,-SS 2918.4 1352 76v(CSH7)+ 23u(C5H6) | 2923.1 118.8 88u(C5H7)+120(CSH6) 2936.1 142.4 720(C5H7)+28v(C5H6) 2939.9 1347 63u(C5H7)+36V(CSH6) 2949.9 129.9 500(C5H7)+ 500(C5H6)
(0.08) (0.10) (0.08) 0.07) (0.06)
B-CH,-AS 2951.6 85.3 760(C5H6)-240(C5H7) | 2972.3 80.1 87u(C5H6)-120(C5HT) 2974.1 77.8 71u(C5H6)-28u(C5H7) 2973.1 75.3 63v(CSH6)-370(C5H7) 2983.4 723 50u(C5H6) - 500(C5H7)
(0.59) (0.49) (0.66) 0.7) (0.75)
OH stretching | 3661.2 74.8 100v(OH) 3663.1 75.9 100u(OH) 3674.8 57.5 100v(OH) 3681.3 1126 100u(OH) 3678.7 125.6 100u(OH)
0.21) 0.21) (0.18) (0.25) (0.26)

@ Scale factors of 0.973 for C-H bending and stretching regions and of 0.956 for O-H stretching region.

The following symbols stand for: v - stretching; 6 - CH, bending.

b potential energy terms higher than 5% are included.




Table S2. The calculated vibrational frequencies (cm™!) and Raman activities as well as potential energy distribution (PED) analysis for five conformers of

CH;CH,CH,0H in the C-H bending (1400-1500 cm™") and C-H stretching (2800-3100cm ') and OH stretching (3600-3700cm!) regions.

G, T, Gy G, T,
Mode Vel Raman PED(%) ® Vel Raman PED(%) ® Vel Raman PED(%) ® Vel Raman PED(%) Veal® Raman PED(%) ®
activity activity activity activity activity
B-CH, bending | 1441.6 0.6 865 (C5H,) 1449.6 18.6 705 (C5H,)+ 18B5(C1H;) 1437.1 102 895 (C5Hs) 1438.1 10.7 905 (C5H,) 1453.1 18.0 665 (CSH,)+265(C1H,)
+85 (CSH,)
out-of-plane 1454.1 124 71B5(C1H;)+175 (C8H,) 1460.8 72 89B,(C1Hs) 14703 22 S2By(C1H;)23Bs(C1Hy) - | 14545 11.0 78B(C1H:)+63(C8H,)+ 1461.3 75 91,(C1H;)
1-CH, bending 165 (C8H,) 6B5(C1Hs)
in-plane 1467.9 53 61P5(C1H;)-226 (C8H,) 1462.7 03 52B4(C1H,)-335(C8H,) 1456.2 10.3 37P,(C1H,)+285 (C8H,) 1468.4 40 77B(C1H,)-Tp(ClH,) | 1466.6 03 52P4(C1H,)-196 (CSH,)
1-CHj bending 55 (C5Hy) +25B5(C1H,) -195 (C8H,)
o-CH, 1466.7 0.6 615 (C8H)-16B(C1H)+ | 14754 32 578(C8H,)- 1463.3 6.5 558 (C8H,) -34p5(C1H,) 1476.8 48 885 (C8H,) 1482.6 45 743 (C8H,)-138 (C5H,)
bending 14p5(C1Hs) 225(C5H,)+13B(C1Hs) +5B(C1Hs)
a-CH,-SS 2907.2 69.1 69u(C8H10)- 17v(C5H6)- 2898.2 115.8 95v(C8H10) 2897.3 126.5 95v(C8HY) 2891.2 130.5 700(C8H9)+29v(C8H10) 2889.2 127.1 500(C8H10)+49v(C8HY)
10v(C5H7)
a-CH,-AS 2988.5 57.6 86vV(C5C8) -5v(C8H10) 2989.7 30.2 66L(C8HY)+150(C1H3)- 2999.2 91.0 80v(C8H10)+6v(C1H2) - 2920.2 103.9 590(C8H10)-26L(C8HI) 29149 105.3 48v(C8H9)-47v(C8H10)
140(C1H2) 5u(C1H4) -9u(C5H6)-50(C5HT)
1-CH,-SS 2943.4 1211 | 470(CIH3)+ 250(C1HA)+ | 2940.6 1638 | 41u(CIH3)+36u(CIH2)+ | 29358 407 350(CIH3)-210(CSHT)+ | 29410 65.7 450(CIH3)+250(CIH4)- | 29389 | 2041 400(CTH2)+390(CIH3)
13u(C1H2)-11u(C5HT) 210(C1H4) 210(C1H2)+160(C1H4)+ 150(C5H7)+110(C1H2) +18u(C1H4)
_60(C5H6)
B-CH,-SS 2920.1 225 620(CSH6)220(CSHI0) | 2921.4 153.7 870(CSHT)+ 100(CSH6) | 2934.2 2548 | 490(CSH7)220(CSHEM+ | 29422 249.2 440(CSHT)+260(C5H6) | 2948.8 80.9 480(C5HT7)+480(C5HG)
+9u(CSHT)+ 5u(C8HY) 13u(C1H3)+130(C1H2) +130(CIH3)+9u(C8H10)
B-CHy-AS 2950.2 159.5 660(C5HT)- 2966.1 1120 730(C5H6)-100(C8HY) - |  2968.5 1112 540(C5H6)-200(CSHT)- | 2971.0 86.5 540(C5H6)-320(CSHT) | 2976.2 99.5 290(C5H6)-290(C5HT)
140(C5H6)+ 8u(C1H2) 6u(CSHT) 140(C1H2)+9u(C1H3) -60(C5HT)-50(C1H4) +190(C1H3)-190(C1H2)
out-of-plane 3001.4 66.8 48u(C1H4) -42v(C1H3) 3001.9 433 31v(C1H2)- 3004.5 95.8 750(C1H4)-12v(C1H3) - 3023.2 38.6 78v(C1H2)-14v(C1H4) 3001.1 5.38 31v(C1H2)-30u(C1H3)
-CH;-AS 300(C1H3)+18u(C8HI) 50(CSH6) ~19u(C5HT)+19u(C5H6)




in-plane 3018.3 414 74u(C1H2)-180(C1H4) - | 3008.0 80.7 770(C1H4)-120(C1H2) 2994.6 145 400(C1H2)- 2998.9 63.2 540(C1H4)-360(C1H3) | 3007.6 82.0 780(C1H4)-100(C1H3)
y-CH,-AS 50(C1H3) +10 v(C1H3) 310(C1H3)+110(C5H6)- +80(CSH6) -100(C1H2)
9u(C8H10)+ -8u(C5H7)
OH stretching 3724.1 733 1000(011H12) 3725.8 745 1000(011H12) 3737.5 56.1 1000(0H) 37442 112.6 1000(0H) 37415 125.6 1000(011H12)

@ Scale factors of 0.973 for C-H bending and stretching regions and of 0.956 for O-H stretching region.
The following symbols stand for: v - stretching; 6 - CH, bending; 3; - CH; umbrella bending; 3, - CH; out-of-plane bending; 35 - CHj; in-plane bending; the plane

denotes the atoms of C1-C5-C8-0O11 in CH;CH,CH,OH.

b potential energy terms higher than 5% are included.
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Figure S2. The temperature-dependent Raman spectra of liquid CD;CH,CD,OH in pure liquid state fitted with four Voigt profiles.



5% water
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Figure S3. The temperature-dependent Raman spectra of liquid CD;CH,CD,0OH in 5% water solution fitted with four Voigt profiles.



