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Table S1
Provenance and purity of samples under study

Initial _. .
Compound Source ourity Final purity
2-methylacetophenone Sigma-Aldrich  0.98 0.99972

3-methylacetophenone Sigma-Aldrich  0.98 0.99972

4-methylacetophenone Acros 0.95 0.9987%
2-cyanoacetophenone  Fluorochem 0.99 0.9998°
3-cyanoacetophenone  TCI 0.98 0.9995°

4-cyanoacetophenone  Sigma-Aldrich  0.99 0.9999°
2 purification was performed by the fractional distillation under reduced pressure. ° Purification was
performed by the fractional sublimation under reduced pressure. Mass fraction purity was determined
by the gas chromatography. Not significant mass fraction of water at the level of 10-20 ppm was
measured by the Karl Fisher titration. The final purities are given on the water-free basis.

Table S2
Molar heat capacities Cp,(cr, lig) and differences A%r,lcr?,m of substituted acetophenones in J-K*-mol-
lat T=298.15 K

compound Com(cr)® AECE"° Com(lig)® AFCO "
methylacetophenone 194.7 -30.0 237.0 -72.2
ethylacetophenone 221.6 -34.0 268.9 -80.5
cyanoacetophenone 199.7 -30.7 252.0 -76.1
acethoxyacetophenone 236.9 -36.3 300.9 -88.8

& Estimated according by using group-additivity method [1].
b Estimated by using empirical equations suggested by Chickos and Acree [2].



Table S3

Compilation of boiling points at reduced pressures from the distillation data available in the literature

[3].
2-Et-acetophenone 3-Et-acetophenone 4-Et-acetophenone
T/IK p/Pa T/IK p/Pa T/IK p/Pa
357.2 800 386.2 1867 367.2 533
372.2 1733 387.2 2000 371.2 667
377.2 2266 389.2 1867 385.2 1466
377.2 2133 391.2 2000 387.2 1333
381.2 2400 416.2 5308 398.2 2666
381.2 2666 517.2 101325 403.2 3066
388.2 3333 423.2 6533
389.2 4000 518.2 101325
391.2 3866
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Fig. S1. Temperature dependence of available vapor pressures for 4-methylacetophenone:

o - this work, transpiration; A — Knudsen method [4]; e — method is not available [5].
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Fig. S2. Temperature dependence of available vapor pressures for 2-ethylacetophenone:

o - boiling temperatures at reduced pressures [3]; ® - [5]
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Fig. S3. Temperature dependence of available vapor pressures for 3-ethylacetophenone:

o- boiling temperatures at reduced pressures [3]; ® —[6]
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Fig. S4. Temperature dependence of available vapor pressures for 4-ethylacetophenone:

o- boiling temperatures at reduced pressures [3]; ® - [6]
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Fig. S5. Typical DSC-thermogram of 4-methylacetophenone



TABLE S4
Experimental thermochemical data at T = 298.15 K (p° = 0.1 MPa) for reference compounds (in
kJ-mol™?).

AgHp,(lig) APHp, A¢Hp(9)
benzene 49.0+0.9 [7] 33.9+0.1 [7] 82.9+0.9 [7]
methylbenzene 12.0+1.1 [7] 38.1+0.1 [7] 50.1+1.1 [7]
ethylbenzene -12.3+0.9 [8] 42.2+0.1 [9] 29.9+0.9
cyanobenzene 164.6+0.7[10] 51.1+0.1[10] 215.7£0.7
acetophenone -142.5+1.0 [11] 55.4+0.3 [12] -87.1+1.0
acetoxybenzene -334.8+0.9[13,14] 59.0£0.3 [15] -275.8+1.0

References for ESI

[1] Chickos JS, Hosseini S, Hesse DG, Liebman JF. Heat capacity corrections to a standard state: a
comparison of new and some literature methods for organic liquids and solids. Struct Chem. 1993;
4:271-278.

[2] Acree WJr, Chickos JS. Phase transition enthalpy measurements of organic and organometallic
compounds and ionic liquids. Sublimation, vaporization, and fusion enthalpies from 1880 to 2015.
Part 2. C11-C192. J Phys Chem Ref Data. 2017;46:013104. https://doi.org/10.1063/1.4970519

[3] SciFinder Database. American Chemical Society. 2020. https://scifinder.cas.org/

[4] Serpinskii VV, Voitkevich SA, Lyuboshich NY. Results of vapor pressure determinations for 36
flavours. All-Union Sci Reserach Inst Synthetic and Nat Aromatic Principles. 1958; 4:125-130.

[5] Stephenson RM, Malanowski S. Handbook of the Thermodynamics of Organic Compounds.
Elsevier, New York: 1987.

[6] Khorevskaya AS, Byk SS. Zh Prikl Khim (Leningrad). 1968;41:2566-2568.

[7] Roux MV, Temprado M, Chickos JS, Nagano Y. Critically Evaluated Thermochemical Properties
of Polycyclic Aromatic Hydrocarbons. J Phys Chem Ref Data. 2008;37:1855-1996.

[8] Pedley JB, Naylor RD, Kirby SP. Thermochemical Data of Organic Compounds, Chapman and
Hall, New York, 1986; 1-792.

[9] Majer V, Svoboda V, Enthalpies of Vaporization of Organic Compounds: A Critical Review and
Data Compilation, Blackwell Scientific Publications, Oxford, 1985;300.

[10] Steele WV, Chirico RD, Nguyen A, Hossenlopp IA, Smith NK. Natl. Inst. Petrol. Energy Res.,
Bartlesville, OK, USA. Avail. NTIS. Report (1991), (NIPER-514; Order No. DE91002256). 80 pp
[11] Colomina M, Latorre C, Perez-Ossorio R. Heats of combustion of five alkyl phenyl ketones,
Pure & Appl Chem. 1961;2:133-135.

[12] Steele WV, Chirico RD, Knipmeyer SE, Nguyen A. Vapor pressure of acetophenone, (+)-1,2-
butanediol, (+)-1,3-butanediol, diethylene glycol monopropyl ether, 1,3-dimethyladamantane, 2-
ethoxyethyl acetate, ethyl octyl sulfide, and pentyl acetate. J Chem Eng Data. 1996; 41:1255-1268.
[13] Wadso I. Heats of hydrolysis of phenyl acetate and phenyl thiolacetate, Acta Chem. Scand.
1960;14:561-565.

[14] Cox JD, Pilcher G. Thermochemistry of Organic and Organometallic Compounds, Academic
Press, New York, 1970, 1-636.

[15] Ho H-Y, Shu S-S, Wang S-J, M-J. Isothermal (vapour + liquid) equilibrium (VLE) for binary
mixtures containing diethyl carbonate, phenyl acetate, diphenyl carbonate, or ethyl acetate. J. Chem
Thermod. 2015;91:35-42.



https://doi.org/10.1063/1.4970519
https://scifinder.cas.org/

