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1 Vocab and token training

Table 1: List of tokens and their frequencies.
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2 Derivations of the implicit derivatives of liquid den-
sities and vapor pressures

The equation for the calculation of a liquid density pr, for given temperature 7" and
pressure p and model parameters ¢ from an equation of state is

f(pr) =p(T,prL, @) —p =0 (1)

It is then straightforward to use a Newton step to calculate the derivatives for an already
converged value of the liquid density p;

R p(T,Pi,Qb) — P
PL(T,p, ¢> = PL pp(T7 ,Of, (Z)) (2)

For the calculation of the vapor pressure p*' for given temperature 7" and model
parameters ¢ the equilibrium condition

f<psat> = NV(Tv psat’ ¢) - :uL(Tv psat’ d)) =0 (3)

needs to be solved. Here, uy and pp, are the chemical potentials of the liquid and the
vapor phase. Applying the newton step from a known vapor pressure p**** yields

v (T, p™*, @) — (T, p™*, )
(%Y, (Tu psat,*7 ¢> - UL(T7 psat,*7 ¢)

psat(T’ ¢> — psat,* _ (4)

Op
simplified by using the molar Helmholtz energy a = —pv + pu, as
ay (T, p™"*, @) — an (T, p™"", @)
UV<T7 psat’*7 d)) — UL (TJ psah*a ¢>

If the vapor pressure is calculated from an equation of state, the molar Helmholtz energy
and volume are expressed in terms of the density, which then gives the expression shown

where the thermodynamic identity v = (QH) was used. The expression can be further
T

psat(T7 ¢) == (5)

in the main manuscript

psat(T, d)) — a(T7 ptﬁ ¢i) — al(Tv piv ¢) (6)

* *
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3 Pseudocode for the PC-SAFT Head

Input Variables

e x_in: Shape [B, F], where B is the batch size and F is the embedding dimension.

Contains the final token embedding after multi-head attention.

e T: A tensor (or array) of shape [B] (or a scalar) specifying the temperature(s) in

Kelvin.

e p: A tensor (or array) of shape [B] (or a scalar) specifying the pressure(s) in Pascal.

Used only if property = 2 (i.e., for liquid density calculations).

e property: An integer flag indicating which thermodynamic property to compute:

— 1 for vapor pressure

— 2 for liquid density

Listing 1: Pseudocode for the PC-SAFT Head.

function PCSAFT_Head(x_in, T, p, property):
# 1. Project input to auxiliary parameters
x_in = layer_norm(x_in)

a_aux = linear_layer(x_in)

# 2. Scale and clamp PC-SAFT parameters

phi_mean = [mean_m, mean_sigma, mean_epsilon, mean_eab,

mean_kab, mean_u]
x_physical (1 + a_aux[:, 0:6] / 10) * phi_mean
x_physical

# 3. Compute likelihoods for association & polarity
lambda_assoc sigmoid(a_aux[:, 6])
lambda_polar sigmoid(a_aux[:, 7])

# 4. Compute final PC-SAFT parameters
m = x_physicall[:, 0]
sigma = x_physicall[:, 1]
epsilon = x_physicall:, 2]

eab = x_physical[:, 3] * lambda_assoc
kab = x_physical[:, 4] * lambda_assoc
mu = x_physical[:, 5] * (1 - lambda_assoc) *

lambda_polar

# 5. Select target property
if property == 1:
# Vapor pressure
psat = pcsaft_vapor_pressure_solver (T, m, sigma,
mu, eab, kab)
output_property = log(psat)
status_flag = check_validity(psat)

4

clamp (x_physical, lower_bounds, upper_bounds)

epsilon,
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else if property == 2:
# Liquid density

rhol = pcsaft_liquid_density_solver(T, p, m, sigma,
epsilon, mu, eab, kab)

output_property = log(rhoL)

status_flag = check_validity(rhol)

# 6. Return property plus likelihoods
x_out = [output_property, lambda_assoc,

return x_out,

status_flag

lambda_polar]
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Listing 2: PC-SAFT Solver Pseudocode

function helmholtz_energy(rho, m, sigma, epsilon, mu, kappa_ab,

epsilon_ab, T):
# ... Implementation of PC-SAFT Helmholtz energy
return A(rho)

function pcsaft_liquid_density_solver (T, p, m, sigma, epsilon, mu

, kappa_ab, epsilon_ab):
for i in range(batch_size):
density_guess = FeOs_liquid_density(

T[il, plil, m[i], sigmalil, epsilon[i], mulil,

kappa_ab[i], epsilon_ab[il

)
if density_guess 1is valid:
density[i] = density_guess
status[i] = 1
else:
density[i] = 0
status[i] = 0
for i where status[i] == 1:
_, p_calc, dpd_rho = derivatives(
density[i], m[i], sigma[i], epsilon[i], muli],
kappa_ab[i], epsilon_ab[i], TI[i]
)
density[i] = demnsity[i] - (p_calc - convert_pressure(pl[i
1, T[il)>) / dpd_rho
density[i] = convert_density_units(densityl[i])

return density, status

function pcsaft_vapor_pressure_solver(T, m, sigma, epsilon, mu,

kappa_ab, epsilon_ab):
for i in range(batch_size):
rhol, rhoV = FeOs_phase_equilibrium(

T[il, m[i], sigmali], epsilon[il], mulil], kappa_abl[il,

epsilon_ab[i]
)
if valid(rhoV):
rho_L[i] = rhol

rho_V[i] = rhoV
status[i] = 1
else:
rho_L[i] = O
rho_V[i] = O
status[i] = O
for i where status[i] == 1:

al. = helmholtz_energy(
rho_L[i], m[i], sigmal[i], epsilon[i], mulil],
[i], epsilon_abl[i], TI[il

kappa_ab
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) / rho_L[il]
aV = helmholtz_energy(

rho_V[i], m[i], sigmal[il, epsilon[i], mul[il], kappa_ab
[i], epsilon_abl[i], TI[il]
) / rho_V[il]
psat[i] = - ((avV - aL) + log(rho_V[i] / rho_L[i])) / ((1
/ rho_VI[il) - (1 / rho_L[il))
psat[i] = convert_pressure_units(psat[il]l, TI[il])
return psat, status
4 Example Input Data
Explanation of Columns

e c0: Composition (pure, here always 1).
e cl1: Temperature (K).
e c2: Pressure (Pa).
e c3: Property (1 = pressure, 2 = density).
e yO: Predicted value (In(p)/In(roh)).
e y1: Associative (1 = associative, 0 = non-associative).
e y2: Polar (1 = polar, 0 = non-polar, -inf for missing data).
e w0: Weight in loss function (here always 1).
SMILES c0|cl (K)|c2(Pa)|c3 y0 yl| y2 | w0
CCCCC(Cce)cecec(C)o | 1| 473.15 0 1 1108072 | 1 |-inf| 1
CCCCC(CC)cecec(C)o | 1| 498.15 0 1 | 115154 | 1 |-inf| 1
CC(=0)C(C)O 1 | 421.53 0 T [115261 | 1 | 1 | 1
CC(=0)C(C)O 1 | 414.15 0 T [115261 | 1 | 1 | 1
N#CCI 1 | 261.15 0 1 ]110.3438 | 0 |-inf| 1
N#CC1 1 | 263.15 0 1 1104725 | 0 |-inf| 1
CC(=N)O 1 | 404.85 101325 2 | 2.7838 1 |-inf| 1
CC#N 1 | 298.15 | 1778000 | 2 | 2.9437 | 0 |-inf| 1
clceeeel 1 | 298.15 101325 2 | 2.4147 1 0 1

Table 2: Example Input Data.




5 Data Cleaning

In the initial dataset processing, data points with a vapor pressure of 1.00(1) bar at
298.15(100) K were excluded. These entries were deemed to have been erroneously en-
tered. Further refinement was made by removing data points incompatible with the
PC-SAFT fitting.

For this refinement, eight models were trained on the dataset over 15 epochs utilizing
a SmoothL1 loss function. This particular loss function was chosen to mitigate the undue
influence of outliers compared to using an MSE loss. Subsequent to this training, any
data points that exhibited a training loss greater than 0.5 in the remaining dataset were
removed.

As a result of this data cleaning process, 21456 out of 233988 data points were
removed. This left the remaining dataset with 160 186 vapor pressure data points with to
12019 molecules and 52 343 liquid density data points corresponding to 2067 molecules.
Manual inspection of the discarded data points largely confirmed the removal of data
that appeared unreasonable or anomalous. For examples, see Figure S1. In the course of
the data cleaning, several types of errors were identified. Primarily were data series that
appeared erroneous, either due to their stark deviation from expected values or patterns
inconsistent with related data (Figure Sla-S1b). Additionally, we identified instances of
data scattering, which could potentially hinder model training (Figure Slc-S1d).

157 * prediction 12 1 * prediction
e e o . . * database: diviation < 0.5 - 5 : « database: diviation < 0.5
10 * « database: diviation > 0.5 1 . » database: diviation > 0.5
10 4 . L]
'
: .
T . .
8
.
[} ! *
04 3 .
4

|
o
L
o
.

In(p) [In{bar)]
In(p) [In(bar)]

~10 4 . .
] 2] .
L |
~154

H

H
a i
T T T T T T TE T T T T T T T T
0.005 0.010 0.015 0.020 0.025 0.030 0.00150 0.00175 0.00200 0.00225 0.00250 0.00275 0.00300 0.00325
T [1/K] T [1/K]
(a) (b)
12 4
6 ’ + prediction B " * prediction o
¢ database: diviation < 0.5 .i ¢ database: diviation < 0.5
'Y ¢ database: diviation > 0.5 ‘. ' ¢ database: diviation > 0.5
) sa 10 1 .ll &‘
1‘3, i
. '
= ‘. = 84 § ﬁ\'
© Y ©
a a ]
E 2 o Z
= = .
3 e - g 4] T
= 1 FIACH = e o8 ‘ B
My Rl
. -
01 s . S |
. ! 41 |
O Chy @, .
-2 . ] .
. * 24 .
T T T T T T T T T T T T
0.0026 0.0028 0.0030 0.0032 0.0034 0.0036 0.0020 0.0022 0.0024 0.0026 0.0028 0.0030
LT [1/K] T [1/K]
() (d)

Figure S1: Examples for topical errors in the remaining data identified by our cleaning
step. If the prediction for vapor pressure is 0, the predicted state is supercritical.



6 Receiver operating characteristic curve

The Receiver Operating Characteristic (ROC) curve is a graphical representation used
to evaluate the performance of binary classification models. It plots the true positive
rate against the false positive rate at various threshold settings, illustrating the trade-
off between sensitivity and specificity. An area under the ROC curve (AUC) value of 1
represents a perfect model, while an AUC value of 0.5 suggests a model no better than
random guessing.
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Figure S2: ROC curves for the association and polarity likelihood

In our analysis, the ROC curve for the association likelihood exhibits an impeccable
performance, with an AUC of 1 (Figure S2a). This suggests that the model can flawlessly
differentiate between the positive and negative classes for this likelihood. Given that
association is determined by the presence of hydrogen bonding groups, which can be
easily discerned from SMILES codes, this outcome is not surprising. Conversely, the ROC
curve for the polarity likelihood, though not perfect, demonstrates still an outstanding
performance, with an AUC of 0.97 (Figure S2b). Since polarity is determined based
on discrete decisions within a continuous space, a perfect representation should not be
expected.

7 Prediction of dipole moment

Figure S3 presents a comparison of dipole moments predicted by COSMO-RS and SPT-
PCSAFT. SPT-PCSAFT consistently predicts higher dipole moments than COSMO-
RS. During training, it was observed that the average dipole moment depends on its
initialization value, with minimal impact on the final model performance. This indicates
that SPT-PCSAFT, in general, exhibits low sensitivity to the dipole moment.



4.0 =

rd
rd
rd
rd
3.5 #
’I
rd
rd
,f
3.0 -
#
s
[ Fa
ra
rd
2.5
o
- |
g 2.0
8
a
1.5 _
2
104
L
l: X
S F
0.5 72
}t-" |
4
0.0 42 )
0.0 0.5

Figure S3: Comparison of dipole moments predicted by COSMO-RS and SPT-PCSAFT.
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8 Molecular Families

Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
lauricacid CCCCCCCCCCCe(=0)0 Acids
pentanoicacid CCCCC(=0)0 Acids
tridecanoicacid CCCCCreeeeeecee(=0)o Acids
heptanoicacid Ccceceee(=0)o Acids
methacrylicacid C=C(C)C(=0)0 Acids
caprylicacid cececeecee(=0)o Acids
nonanoicacid CCCCCCCCC(=0)0 Acids
capricacid CCCCCCCCCC(=0)0 Acids
hexanoicacid CCCCCC(=0)0 Acids
3-methylbutanoicacid CC(C)CC(=0)0 Acids
arachidicacid CCCCCCCCCCCCCCCCCCCC(=0)  Acids

(0]
2-ethylhexanoicacid CCCCC(CC)C(=0)0 Acids
undecanoicacid CCCCCCCCCCe(=0)0 Acids
myristicacid cceecceceeececeece(=0)o Acids
pentadecanoicacid ccceeceeeececeeee(=0)o Acids
stearicacid CCCCCCeeeeeceeeececee(=0)o Acids
2-methylpropanoicacid CC(C)C(=0)0 Acids
palmiticacid Ccceceeeceeeeceeceeee(=0)o Acids
butyricacid CCCC(=0)0 Acids
pivalicacid CC(C)(C)C(=0)0 Acids
2-heptanol ccceec(o)o Alcohols
1,3-butanediol CC(0)CCo Alcohols
2-methyl-2,4-pentanediol CC(0)CC(C)(C)O Alcohols
2,3-butanediol CC(0)C(C)O Alcohols
1-butanol CCCCO Alcohols
tert-butanol CC(C)(C)O Alcohols
2-octanol CCCcece(c)o Alcohols
2-methyl-1-propanol cc(C)co Alcohols
2,2,4-trimethyl-1,3-pentanedi  CC(C)C(O)C(C)(C)CO Alcohols
ol
3-methyl-1-butanol cc(c)cco Alcohols
1-pentanol CCCcCcCo Alcohols
1-hexanol CCCCCCO Alcohols
1-heptanol CCCCcCCcco Alcohols
1-octanol CcCcccecceco Alcohols
1-nonanol CCCCCcCcCcCcco Alcohols
1-undecanol CCCCCcCcCcceccco Alcohols
1-dodecanol Cccccececececececco Alcohols
n-tridecanol CcCccecececececececco Alcohols
1-tetradecanol cceccecececceccececco Alcohols
1-hexadecanol cccceccecececcecceccecco Alcohols
1-octadecanol cceccecececceccecceccecececco Alcohols
3-methyl-2-butanol cce)c(Cc)o Alcohols
4-methyl-2-pentanol cc(c)cc(e)o Alcohols
1-decanol cccceccececco Alcohols
diethyleneglycol OCCOCCO Alcohols
triethyleneglycol OCCOCCOCCO Alcohols
3-methyl-3-pentanol CCC(C)(0)cC Alcohols
2-methyl-1-pentanol CCCc(C)Cco Alcohols
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
2-methyl-1-butanol CCC(C)CcOo Alcohols
2-ethyl-1-hexanol CCcCcce(ce)co Alcohols
2-pentanol CCCC(C)O Alcohols
3-hexanol CCCC(O)CC Alcohols
cyclohexanol ocicccececet Alcohols
1,2-dihydroxybenzenejpyroca  OclccceclO Alcohols
techol;,

1,10-decanediol occceccececcececco Alcohols
2-butanol CCC(C)0 Alcohols
1,3-dihydroxybenzenejresorci  Oclecee(O)cl Alcohols
nol;,

1,6-hexanediol OCCCCCCO Alcohols
1,2-butanediol CCC(0)CO Alcohols
1,4-butanediol 0OCCCCO Alcohols
2-methyl-1-hexanol ccceee(e)co Alcohols
3-pentanol ccc(o)cce Alcohols
2-hexanol cccece(o)o Alcohols
tetraethyleneglycol OCCOCCOCCOCCO Alcohols
tert-pentanol CCC(C)(C)O Alcohols
3-methylbutyraldehyde cc(e)ce=0 Aldehydes
2-methylpropanal Cc(Cc)c=0 Aldehydes
n-decanal ccecececeeecec=0 Aldehydes
valeraldehyde CCCCC=0 Aldehydes
methacrolein C=C(C)C=0 Aldehydes
nonanal cccececececeee=0 Aldehydes
hexanal CCCCCC=0 Aldehydes
undecanaldehyde ccecceceecce=0 Aldehydes
octanal CcCccccecee=0 Aldehydes
heptanal CCCCCCC=0 Aldehydes
2-methylbutyraldehyde CCC(C)Cc=0 Aldehydes
2-phenylpropionaldehyde CC(C=0)clccecel Aldehydes
butyraldehyde CcCcCcC=0 Aldehydes
2,3-dimethylbutane cc(o)c(c)c Alkanes
dodecane CCCCCCCcCcCceee Alkanes
2-methylpropane cc(e)c Alkanes
n-butane CcCCC Alkanes
n-undecane ccceceeceecee Alkanes
2,3-dimethylpentane cce(e)c(e)c Alkanes
2,2-dimethylpentane ccce(e)(e)e Alkanes
2,2,3-trimethylbutane CC(C)C(C)(C)C Alkanes
2,4-dimethylhexane CCC(C)CC(C)C Alkanes
3-methylpentane ccc(e)ce Alkanes
2,3-dimethylhexane cceceo)ce)e Alkanes
2-methylpentane ccce(e)e Alkanes
hexane CCCCCC Alkanes
2-methylheptane ccceceece(o)e Alkanes
3-methylheptane cccececee)ee Alkanes
2-methylhexane cceecee)e Alkanes
pentane cccece Alkanes
heptane CcCcccccee Alkanes
2-methyloctane ccecececee(e)e Alkanes
octane CcCCcceccee Alkanes
nonane cccceecececece Alkanes
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
2-methylbutane ccc(o)c Alkanes
4-methylheptane cceee)cee Alkanes
decane CcCccceccecee Alkanes
3,3-dimethylpentane Ccc(e)(c)ce Alkanes
2,7-dimethyloctane cc(c)ceceece(e)c Alkanes
squalane CC(C)cecee(e)cecee(c)ceecee(c)  Alkanes
CCccc(e)ceece(e)e
3-methylhexane ccee(e)ce Alkanes
2,5-dimethylhexane CC(C)cce(e)e Alkanes
2,2,5-trimethylhexane cc(o)ceece)(e)e Alkanes
2,4-dimethylpentane cc(o)ce(e)c Alkanes
2,2 4-trimethylpentane cece)ce(o)(e)e Alkanes
2,2-dimethylbutane CCC(C)(C)C Alkanes
2,2,4,4,6,8,8-heptamethylnon CC(CC(C)(C)C)CC(C)(C)CC(C)(C)C  Alkanes
ane
octadecane ccccecececececececececeo Alkanes
tetradecane cccceeeeececeecece Alkanes
tridecane cceeecececcee Alkanes
octacosane CCccceeeeceeeececeececececcee Alkanes
CCCCC
heptacosane cceccececececececeececcecececccecececceece  Alkanes
cccce
pentacosane cccecceceecececeecececeececeeccece  Alkanes
CC
tetracosane ccceceeceeeeeececeecececcee Alkanes
C
eicosane cccceccececececeecececeececeo Alkanes
nonadecane CcCcCcceccecceccecceccecceco Alkanes
3-ethylpentane ccce(ceo)ce Alkanes
heptadecane ccceceeecececeececececeece Alkanes
2,2-dimethylpropane cc(o)(c)c Alkanes
hexadecane ccccececececececeececeo Alkanes
pentadecane ccccecececececececececce Alkanes
3,3-diethylpentane cce(cey(ce)ce Alkanes
4-methyl-1-pentene C=CCC(C)C Alkenes
1-butene C=CCC Alkenes
1,3-butadiene C=CC=C Alkenes
3-methyl-1-hexene c=Ccc(c)ccece Alkenes
3-methyl-1-butene C=CC(C)C Alkenes
2,3-dimethyl-2-butene CC(C)=C(C)C Alkenes
dimethylallene C=C=C(C)C Alkenes
2,4,4-trimethyl-1-pentene c=C(Cc)cc(cy(c)c Alkenes
1,4-pentadiene C=CCC=C Alkenes
2-methyl-1-butene Cc=C(C)CC Alkenes
2,3-dimethyl-1-butene C=C(C)Cc(C)C Alkenes
2-methyl-2-butene CC=C(C)C Alkenes
isobutylene C=C(C)C Alkenes
1,4-cyclohexadiene C1=CCC=CC1 Alkenes
1,3-cyclopentadiene C1=CCC=C1 Alkenes
2-methyl-2-pentene CCC=C(C)C Alkenes
2-methyl-1-pentene C=C(C)ccce Alkenes
1-pentene Cc=CCcCC Alkenes
isoprene C=CcC(=C)C Alkenes
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
1-hexene C=CCCCC Alkenes
1,5-hexadiene C=CCCC=C Alkenes
1-hexadecene C=CCCCCcCcCceccecceccece Alkenes
2,4,4-trimethyl-2-pentene CC(C)=Cc(o)(C)C Alkenes
1-tetradecene c=cccececeeceecee Alkenes
1-dodecene C=CCCcccececeeco Alkenes
1-undecene c=cceeceeecece Alkenes
1-octadecene C=CCccceceeceecececceccee Alkenes
1-decene C=Cccececceece Alkenes
1-nonene C=CCcCccceee Alkenes
1-octene c=Ccceceee Alkenes
1-heptene C=CCcccce Alkenes
2-butyne CC#CC Alkynes
1-butyne C#CCC Alkynes
1-pentyne CH#CCCC Alkynes
1-hexyne CH#CCCCC Alkynes
3-hexyne CCC#CCC Alkynes
1-heptyne C#CCCCCC Alkynes
1-octyne C#CCCCCCC Alkynes
1-nonyne C#CCCCCCCC Alkynes
1-buten-3-yne C#CC=C Alkynes
2-hexyne CC#CCCC Alkynes
diethylenetriamine NCCNCCN Amines
n-(2-aminoethyl)ethanolamin NCCNCCO Amines
e

pyrrole clee[nH]cl Amines
triethanolamine(tea) OCCN(CCO)CCO Amines
2,2’-diethanolamine(dea) OCCNCCO Amines
l-octanamine CCCCCCCCN Amines
n-(2-aminoethyl)piperazine NCCN1CCNCC1 Amines
indole cleee2[nH]cec2el Amines
diglycolamine(dga) NCCOCCO Amines
1,6-hexanediamine NCCCCCCN Amines
n-methylcyclohexylamine CNC1CCCCC1 Amines
cyclopentylamine NC1CCCC1 Amines
tributylamine CCCCN(Cccce)ceee Amines
dibutylamine CCCCNCCCC Amines
dipropylamine CCCNCCC Amines
methyldiethylamine CCN(C)CC Amines
triethylamine CCN(CC)CC Amines
n,n-diethylethanolamine(dem CCN(CC)CCO Amines
ea)

n,n-diethylamine CCNCC Amines
3-n,n-dimethylaminopropyla CN(C)CCCN Amines
mine

n,n,n’,n’-tetramethylethylene CN(C)CCN(C)C Amines
diamine

n,n-dimethylethanolamine(d CN(C)CCO Amines
mmea)

butylamine CCCCN Amines
l-aminopentane CCCCCN Amines
hexylamine CCCCCCN Amines
heptylamine CCCCCCCN Amines
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
methyldiethanolamine(mdea) CN(CCO)CCO Amines
n-methylpiperidine CN1CCCCC1 Amines

trioctylamine CCCCCCCCN(Cceeeeee)ceccCC Amines

CCC

cyclohexylamine NC1CCCcCcC1 Amines

tripropylamine CCCN(Cce)ccece Amines

pyrazine clencenl Amines
tert-butylamine CC(C)(C)N Amines

piperidine C1CCNCC1 Amines
diisopropanolamine(dipa) CC(O)CNCC(C)O Amines
diisopropylamine CC(C)NC(C)C Amines
dicyclohexylamine CI1CCC(NC2CcCcCee2)CCl Amines
hexamethyleneimine C1CCCNCC1 Amines
n,n-dimethylacetamide CC(=0)N(C)C Amines
2-amino-2-methyl-1-propanol CC(C)(N)CO Amines

(amp)

2-methylpropylamine CC(C)CN Amines

pyrrolidine C1CCNC1 Amines

sec-butylamine CCC(C)N Amines
alpha-methylstyrene C=C(C)clceceel Aromatic hydrocarbons
p-methylaniline Cclcee(N)eel Aromatic hydrocarbons
3,5-dimethylphenol Cclee(C)ee(O)el Aromatic hydrocarbons
phenylhydrazine NNclceeeel Aromatic hydrocarbons
hexylbenzene CCCCCCclccececl Aromatic hydrocarbons
aniline Nclceeeel Aromatic hydrocarbons
2,4-dimethylaniline Ccleee(N)e(C)el Aromatic hydrocarbons
p-chlorotoluene Ccleee(Cl)eel Aromatic hydrocarbons
heptylbenzene CCCCCCCclecececl Aromatic hydrocarbons
p-xylene Ccleee(C)ecl Aromatic hydrocarbons
aceticacidbenzylester CC(=0)0Cclcceccl Aromatic hydrocarbons
benzoicacid 0=C(0O)clecceccl Aromatic hydrocarbons
p-methyl-styrene C=Ceclcee(C)ecl Aromatic hydrocarbons
octylbenzene CCCCCCCCcleceecl Aromatic hydrocarbons
1,3-diethylbenzene CCelceee(CC)el Aromatic hydrocarbons

3-methylstyrenej3-vinyltolue
nej,

styrene

benzylbenzoate
nonylbenzene
1,2,4-trimethylbenzene
1-phenyldecane
4-isopropyltoluene
1-phenylundecane
2-ethylphenol
1-phenyldodecane
1-ethyl-2-methylbenzene
2,4,6-trimethylpyridine
1-ethyl-4-methylbenzene
1-ethyl-3-methylbenzene
1-ethylnaphthalene
2,5-dimethylphenol
alpha-aminotoluene
pentylbenzene

C=Cclccee(C)cl

C=Cclcccecl
0=C(0Cclcceeel )elecceel
CCCCCCCCCeleccecl
Ccleee(C)e(C)el
CCCCCCCCCCelecccecl
Ccleee(C(C)C)ecl
CCCCCCCCCCCelceccecl
CCclceeeclO
CCCCCCCCCCCCeleccccl
CCclceeeclC
Cclee(C)ne(C)cel
CCeclece(C)ecl
CCelceeee(C)el
CCeclceec2eceecl?2
Ccleee(C)e(O)cl
NCclceeeel
CCCCCeclcceecl

Aromatic hydrocarbons

Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name

SMILES

Family

phthalicaciddiethylester
ethylbenzoate
2,6-dimethylpyridine

phenylaceticacidethylester

3-methylpyridine
2-methylpyridine
2-methylphenol
1,2,3-trimethylbenzene
o-methylaniline
o-xylene
propylbenzene
m-methylaniline
n,n-diethylaniline
toluene
1-methylnaphthalene
n-ethylaniline
o-chlorotoluene
sec-butylbenzene
m-xylene
butylbenzene
4-methylphenol
o-dichlorobenzene
chlorobenzene
3,4-dimethylphenol
2,7-dimethylnaphthalene
2-methylnaphthalene
phthalicaciddibutylester
4-methylpyridine
quinaldine
1-chloronaphthalene
1,2,3-trichlorobenzene
m-dichlorobenzene
p-dichlorobenzene
1,2,4-trichlorobenzene
1,3,5-trichlorobenzene
benzylchloride
3-isopropyltoluene
2,4-dimethylphenol
ethylbenzene
3-methylphenol

phenol

isoquinoline
phenylacetylene
isobutylbenzene
p-terphenyl
1,3,5-triisopropylbenzene
naphthalene
1,3-diisopropylbenzene
m-terphenyl

acridine
isopropylbenzene
triphenylmethane
phenylcyclohexane

CCOC(=0)clcecec1C(=0)0CC
CCOC(=0)clececcl
Cclecee(C)nl
CCOC(=0)Ccleccecl
Ccleeencl

Cclececenl

CcleececlO

Cclecee(C)elC

CclccecclN

CclecceclC

CCCclcececcl

Cclecee(N)el
CCN(CC)cleececl

Cclcececl

Cclecec2ceccecl2
CCNclececcl

CcleceeclCl

CCC(C)clececcl
Cclecee(C)el

CCCCcleccecl

Ccleee(O)cel

ClelecceclCl

Clecleccecl

Ccleee(O)eclC
Ccleee2cece(C)ec2el
Ccleec2ececc2cel
CCCCOC(=0)clcececlC(=0)0OCCCC
Cclcencecl

Cclcec2ccecc2nl
Clcleccec2cccecl2
Clelcece(ClyelCl
Clelecee(Cl)el

Clelcee(Cl)cel
Cleleee(Cl)e(Cl)el
Clclee(Cl)ce(Cl)el
ClCcleccecl
Ccleeee(C(C)C)el
Celeee(O)e(C)el

CCclccececl

Cclecee(O)cl

Oclccceecl

clcec2encec2el

C+#Cclcececl
CC(C)Cclecceel
clece(-c2cee(-c3ceceed)ce2)ccl
CC(C)clee(C(C)C)ee(C(C)C)el
clecec2eccec2el
CC(C)clecee(C(C)C)el
clece(-c2cece(-c3ceceed)e2)ecl
clcee2ne3cececedec2el
CC(C)clececel
clece(C(c2cecec2)c2ecece2)ccl
cleec(C2CCCCC2)ccl

Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
1-phenyl-2-propanol CC(0O)Ccleccccl Aromatic hydrocarbons
diphenylmethane cleee(Ce2cecece2)ccl Aromatic hydrocarbons
anthracene cleec2ec3ceccec3ec2el Aromatic hydrocarbons
phenanthrene cleec2c(cl)ceccleccecl2 Aromatic hydrocarbons
1,2,3,4-tetrahydronaphthalen  clcce2ce(c1)CCCC2 Aromatic hydrocarbons
e

indanejhydrindene;, cleee2e(c1)CCC2 Aromatic hydrocarbons

bis(2-ethylhexyl)phthalate

biphenyl
hexamethylbenzene
n-methylaniline

quinoline
1,3,5-trimethylbenzene
indene

pyridine
tert-butylbenzene
2-phenyl-2-propanol
p-cumylphenol
phthalicaciddimethylester
2-phenylethanol
n,n-dimethylaniline
1,3-benzenedicarboxylicacidd
imethylester
dimethylterephthalate
1,2,4,5-tetramethylbenzene
benzene
benzoicacidmethylester
benzylalcohol
butylchloride
tert-butylchloride
1,4-dichlorobutane
sec-butylchloride
1-chloropentane
2,3-dichlorobutane
1-chloro-2-methylpropane
sec-butylcyclohexane
n-propylcyclohexane
furan

methylcyclohexane
.alpha.-pinene
methylcyclopentane
dibenzo[b,d]furan
2-methyl-1,3-dioxolane
1,2-epoxybutane
.beta.-pinene
ethylcyclohexane
.gamma.-terpinene
bicyclohexyl
.alpha.-terpinene
2,2-dimethyl-3-methylenebic
yclo[2.2.1]heptane
cyclopentane

CCCCC(CC)COC(=0)clecceclC(=0)
OCc(co)ceee
cleee(-c2cecec2)ecl
Ccle(C)e(C)e(C)e(C)elC
CNcleceeceel

clcee2necec2el
Cclee(C)ee(C)cel
C1=Cc2ccccc2C1

clcenceel

CC(C)(C)cleceecel
CC(C)(0O)clcececd
CC(C)(clececel)cleec(O)ecl
COC(=0)clecceclC(=0)0C
OCCclccececl

CN(C)cleceecel
COC(=0)clecee(C(=0)0C)cl

COC(=0)clece(C(=0)0C)ccl
Cclee(C)e(C)eclC
clcceeecl
COC(=0)clcececl
OCclcecceel

CCCcCCl

cc(o)(o)a

cliccececl

CCcc(c)cl

ccecececl

CC(Cne(o)cl
cc(o)ccl
ccce(e)ciceeccel
cccceiceeccl

clecocl

cclccecececel
CC1=CCC2CC1C2(C)C
Cci1cceccl
cleec2e(cl)ocleeceel2
CC10CCO01

CCC1CO1
C=C1CCC2CC1C2(C)C
ccceicececect
CC1=CCC(C(C)C)=CC1
c1cece(c2cceecee2)ccel
CC1=CC=C(C(C)C)CC1
C=C1C2CCC(C2)C1(C)C

C1CCCC1

Aromatic hydrocarbons

Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons

Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Aromatic hydrocarbons
Chlorides

Chlorides

Chlorides

Chlorides

Chlorides

Chlorides

Chlorides

Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds

Cyclic compounds
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family

2,5-dihydrofuran C1=CCOC1 Cyclic compounds
2-methylbenzofuran Cclec2cccec2ol Cyclic compounds
cyclohexane ciceceect Cyclic compounds
cycloheptane cicececect Cyclic compounds
cyclooctane C1ccccecceccl Cyclic compounds
isopropylcyclohexane cc(o)ciececct Cyclic compounds
cyclohexene C1=CCCcCC1 Cyclic compounds
terpinolene CCl1=CCC(=C(C)C)CC1 Cyeclic compounds
cyclopentene C1=CCCC1 Cyclic compounds

2,5-dimethylfuran
2,2-dimethyloxirane
4-ethenylcyclohexene
1,1-dimethylcyclopentane
tetrahydrofuran
tetrahydropyran
n-butylcyclohexane
1,4-dioxane

ethylacetoacetate
methyllactate
methylacetoacetate
isopropenylacetate
salicylicacidmethylester
ethyleneglycolmonoethylethe
racetate

diethylsuccinate
4-oxo-pentanoicacidethyleste
r
alpha-hydroxy-isobutyricacid
methylester
methacrylicacid,butylester
diethyleneglycolmonoethylet
heracetate
2-methylpropanoicacidmethy
lester

ethylacetate
ethylmethacrylate
dimethylglutarate
dimethylsuccinate
diethylmalonate
methacrylicacidmethylester
1-methoxyisopropylacetate
ethyllactate
cyclohexylacetate
isobutylacetate
1,2,3-propanetriol-triacetate
isoamylacetate
ethyleneglycoldiacetate
octadecanoicacidmethylester
aceticacidphenylester

Ccleee(C)ol
CC1(C)CO1
C=CC1CC=CCC1
CcC1(c)cecect
C1CCOC1
C1CCOCC1
cccececeiccececect
C1COCCO1
CCOC(=0)CC(C)=0
COC(=0)C(C)0
COC(=0)CC(C)=0
C=C(C)0C(C)=0
COC(=0)cleceeclO
CCOCCOC(C)=0

CCOC(=0)CCC(=0)0CC
CCOC(=0)CCC(C)=0

COC(=0)C(C)(C)O

C=C(C)C(=0)0CCCC
CCOCCOCCOC(C)=0

COC(=0)C(C)C

CCOC(C)=0
C=C(C)C(=0)0CC
COC(=0)CCCC(=0)0C
COC(=0)CCC(=0)0C
CCOC(=0)CC(=0)0CC
C=C(C)C(=0)0C
COCC(C)OC(C)=0
CCOC(=0)C(C)0
CC(=0)0C1CCCCCL
CC(=0)0CC(C)C

CC(=0)0CC(COC(C)=0)0C(C)=0

CC(=0)0CCC(C)C
CC(=0)0CCOC(C)=0

ccceeeeeeeeeeeeece(=0)oc

CC(=0)0clccccel

Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Cyclic compounds
Esters
Esters
Esters
Esters
Esters
Esters

Esters
Esters

Esters

Esters
Esters

Esters

Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters
Esters

hexadecanoicacidethylester CCCCCCCCCCCeeeee(=0)oce Esters

hexadecanoicacidmethylester ~CCCCCCCCCCCCCCCC(=0)0C Esters
tetradecanoicacidethylester CCCCCCCeeeeeee(=0)oce Esters
tetradecanoicacidmethylester ~CCCCCCCCCCCCCC(=0)0C Esters
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
dodecanoicacidethylester ccceeeceeceec(=0)oce Esters
dodecanoicacidmethylester CCCCCCCCCCCC(=0)0C Esters
propanoicacidethylester CCOC(=0)CcC Esters
decanoicacidethylester ccceeeeeee(=0)oce Esters
isobutylisobutyrate CC(C)COC(=0)C(C)C Esters
isobutylformate CC(C)coc=0 Esters
octanoicacidethylester ccceecee(=0)oce Esters
octanoicacidmethylester CCCCCCCC(=0)0C Esters
2-ethylhexylacetate CCCCC(CC)COC(C)=0 Esters
tetrahydro-5-methyl-2-furano  CC1CCC(=0)01 Esters
ne

methylpropanoate CCC(=0)0C Esters
propionicanhydride CCC(=0)0C(=0)CC Esters
isoamylbutyrate CCCC(=0)0CCC(C)C Esters
ethylbutyrate CCCC(=0)0CC Esters
butyricanhydride CCCC(=0)0C(=0)ccce Esters
methylbutanoate CCCC(=0)0cC Esters
sec-butylacetate CCC(C)0C(C)=0 Esters
decanoicacidmethylester CCCCCCCeee(=0)oc Esters
aceticanhydride CC(=0)0C(C)=0 Esters
aceticacidisopropylester CC(=0)0C(C)C Esters
cyclohexylformate 0=C0cC1CcCcccel Esters
ethylisobutyrate CCOC(=0)C(C)C Esters
diethyloxalate CCOC(=0)C(=0)0CC Esters
2-propenoicacidmethylester C=CC(=0)0C Esters
2-propenoicacidethylester C=CC(=0)0cCC Esters
propylacrylate C=CC(=0)0cCccC Esters
formicacidpropylester CCCOC=0 Esters
propylacetate CCCOC(C)=0 Esters
butanoicacidpropylester CCCcoc(=0)cee Esters
propanoicacidpropylester CCCOC(=0)CC Esters
propylisobutyrate CCCOC(=0)C(C)C Esters
2-propenoicacidbutylester C=CC(=0)0cccee Esters
2-butoxyethylacetate CCCCOCCOC(C)=0 Esters
tert-butylacetate CC(=0)0C(C)(C)C Esters
butylacetate CCCCOC(C)=0 Esters
formicacidbutylester CCCCOoC=0 Esters
butanoicacidbutylester CCCCoC(=0)ccce Esters
maleicanhydride 0=C1C=CC(=0)01 Esters
octylacetate CCCCCCCCOC(C)=0 Esters
heptylacetate CCCCCCCOC(C)=0 Esters
vinylacetate C=COC(C)=0 Esters
vinylpropionate C=CO0OC(=0)CC Esters
decanedioicaciddibutylester CCCCOC(=0)CCCCCCCCC(=0)0C  Esters

cccC

hexylacetate CCCCCCOC(C)=0 Esters
amylacetate CCCCCOC(C)=0 Esters
amylformate CCCCCOC=0 Esters
aceticacid2-propenylester C=CCOC(C)=0 Esters
3-buten-2-olacetate C=CC(C)0C(C)=0 Esters
propanoicacidbutylester cccecoc(=0)ce Esters
amylbutyrate CCCCCOC(=0)CcCC Esters
1,2-dimethoxyethane COCCOC Ethers
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family
diphenylether cleee(Oc2cececec2)ecl Ethers
methoxybenzene COclccceccl Ethers
triethyleneglycoldimethyleth COCCOCCOCCOC Ethers
er
diethyleneglycoldimethylethe COCCOCCOC Ethers
r
di-sec-butylether CCC(C)oc(C)cC Ethers
diethyleneglycoldiethylether CCOCCOCCOCC Ethers
di-n-propylether CCCcocce Ethers
ethoxybenzene CCOclcccecl Ethers
methylbutylether CCCCOC Ethers
diethoxymethane CCOCOCC Ethers
ethylbutylether ccceceocce Ethers
ethyltert-butylether(etbe) CCOC(C)(C)C Ethers
dibutylether CCCccoccco Ethers
1,2-diethoxyethane ccoccocce Ethers
diethyleneglycoldibutylether =~ CCCCOCCOCCOCCCC Ethers
ethylpropylether CCCOCC Ethers
diethylether CCOCC Ethers
dipentylether cccceccoceece Ethers
methylpentylether CCCcCccocC Ethers
di-tert-butylether CC(C)(C)oc((o)(o)C Ethers
diisobutylether cc(c)cocc(e)c Ethers
diisopropylether CC(C)oc(C)C Ethers
triethylorthoformatejtriethox  CCOC(OCC)OCC Ethers
ymethane;
1,1-diethoxyethane ccoc(c)occe Ethers
methyltert-butylether(mtbe)  COC(C)(C)C Ethers
2,5-dimethyltetrahydrofuran ~ CC1CCC(C)0O1 Ethers
ethyltert-amylether CCoc(C)(c)ce Ethers
2,4,6-trimethyl-1,3,5-trioxane  CC10C(C)OC(C)01 Ethers
1,1-dimethoxyethane COC(C)0C Ethers
methyltert-amylether(tame) ~ CCC(C)(C)OC Ethers
butylvinylether C=COCCCC Ethers
perfluorononane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F) Fluorides
(F)C(F)(F)C(F) (F)C(F) (F)C(F)(F)F
perfluoro-n-octane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F) Fluorides
(F)C(F)(F)C(F)(F)C(F)(F)F
1,3-difluorobenzene Fclecee(F)cl Fluorides
perfluorohexane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F) Fluorides
(F)C(F)(F)F
perfluoropentane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F) Fluorides
(F)F
perfluorobutane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)F Fluorides
perfluorocyclobutane(rc318] FC1(F)C(F)(F)C(F)(F)C1(F)F Fluorides
1,4-difluorobenzene Fcleee(F)ecl Fluorides
fluorobenzene Fclcceecl Fluorides
1,2-difluorobenzene FclcececlF Fluorides
1,1,1,3,3-pentafluorobutane CC(F)(F)CC(F)(F)F Fluorides
perfluoro-n-heptane FC(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F) Fluorides
(F)C(F)(F)C(F) (F)F
hexafluorobenzene Fcle(F)e(F)c(F)c(F)clF Fluorides
iodobenzene Iclceeeel Halogenated compounds
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Table 3: List of names, their SMILES notations, and families of the validation set that

could be grouped into families

Name SMILES Family

1-iodobutane CcCccI Halogenated compounds
bromobenzene Brelecceel Halogenated compounds
butylbromide CCCCBr Halogenated compounds
p-dibromobenzene Breleee(Br)cel Halogenated compounds
benzophenone 0O=C(cleccecel)eleeceel Ketones

2-cyclohexen-1-one
methylisopropylketone
3,3-dimethyl-2-butanone
4-methyl-3-penten-2-one
4-methyl-2-pentanone
acetophenone
2,4-dimethyl-3-pentanone
cyclohexanone

2-nonanone

2-octanone

2-heptanone
3,5,5-trimethyl-2-cyclohexen-
1-one

2-hexanone
diisobutylketone
5-nonanone

2-butanone

4-heptanone

3-heptanone

2-pentanone
methylvinylketone
3-hexanone
3-methoxypropionitrile
allylcyanide

benzonitrile

benzylcyanide
glutaronitrile

hexanenitrile
isobutyronitrile
diphenylcarbonate
nitrobenzene
m-nitrotoluene
di-tert.butylperoxide
hexamethylphosphoricacidtri
amide
tert.butylhydroperoxide
triethylphosphate
2,4-toluenediisocyanate
carbonicaciddiethylester
isocyanicacidbutylester
triethoxyphosphine
hexamethylenediisocyanate
o-nitrotoluene
diethyleneglycolmonomethyle
ther

2-methoxyphenol
triphenylphosphine
3,4-dichlorophenylisocyanate

0=C1C=CCCC1
CC(=0)Cc(C)C
CC(=0)C(C)(C)
CC(=0)C=C(C)
CC(=0)cc(c)c

CcC )eleeeeel
CC(C)C(=0)Cc(C)C
0=C1CCCcCC1
CCCCCCee(C)=0
CCCCCCC(C)=0
CCCCCC(C)=0
CC1=CC(=0)CCc(C)(C)C1

=0 C
=0 C
=0
=0

/_\AA,_\

CCCCC(C)=0
CC(C)CC(=0)CC(C)C
cccee(=0)cecece
CCC(C)=0
CCCC(=0)C
CCCCC(=0)
CCCC(C)=0

C=CC(C)=0
ccce(=0)cce

COCCC#N

C=CCC#N

N#Cclceceel
N#CCclceccecel
N#CCCCC#N
CCCCCC#N

CC(C)C#N
0O=C(Oclcceeel)Oclecccel
O=[N+]([O-])clceceel
Ccleeee([N4](=0)[0-])cl
CC(C)(C)o0C((C)(C)C
CN(C)P(=0)(N(C)C)N(C)C

CC(C)(C)00
CCOP(=0)(0CC)0CcC
Ccleee(N=C=0)ccIN=C=0
CCOC(=0)0cCcC
CCCCN=C=0
CCOP(OCC)OCC
O=C=NCCCCCCN=C=0
Ccleececl[N+](=0)[0-]
COCCOCCO

CC
CC

COclceeeclO

cleee(P(c2cceec2)c2eccec2)ccl

0O=C=Nclccc(Cl)c(Cl)cl

Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones

Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Ketones
Nitriles
Nitriles
Nitriles
Nitriles
Nitriles
Nitriles
Nitriles
Other compounds
Other compounds
Other compounds
Other compounds
Other compounds

Other compounds
Other compounds
Other compounds
Other compounds
Other compounds
Other compounds
Other compounds
Other compounds
Polyfunctional compounds

Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
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Table 3: List of names, their SMILES notations, and families of the validation set that
could be grouped into families

Name SMILES Family
1-tert-butoxy-2-propanol CC(O)Coc(c)(C)C Polyfunctional compounds
2-methoxy-1-propanol COoC(C)Co Polyfunctional compounds

5-hydroxymethylfurfural
salicylaldehyde

furfural

sulfolane
3,4-dichloronitrobenzene
p-chlorophenol
tetrahydrofurfurylalcohol
diacetonealcohol
p-methoxyphenol
levulinicacid
methylethylketoxime
8-hydroxyquinoline
o-chlorophenol
furfurylalcohol
cyanoaceticacidethylester
1-methoxy-2-propanol
p-phenetidine
1-propoxy-2-propanol
ethyleneglycolmonopropyleth
er

bis(2-chloroethyl)ether
1,2-propyleneglycoll-monobu
tylether
diethyleneglycolmonopropyle
ther

n-methyl-2-pyrrolidone
1,3-dimethylimidazolidin-2-o
ne

chloroaceticacidethylester
morpholine
dipropyleneglycolbutylether
2-butoxyethanol
n-ethyl-2-pyrrolidone
diethyleneglycolmonobutylet
her

4-ethylmorpholine

eugenol

p-chloroaniline
diethyleneglycoln-hexylether
benzoylchloride
2-ethoxyethanol
diethyleneglycolethylether
1-ethoxy-2-propanol
trichlorophenylsilane
tetramethylsilane
hexamethyldisilazane
tetramethoxysilane
tetraethylsilane
hexamethyldisiloxane
dichlorodiethylsilane
octamethyltrisiloxane

0O=Cclccc(CO)ol
O=CclcceeclO
O=Cclcceol
0=S1(=0)CCCC1

O=[N+]([O-])clcee(Cl)e(Cl)el

Oclcee(Cl)cecl
OCC1CCCO1
CCc(=0)CcCc(C)(C)o
COclecee(O)cel
CC(=0)CCC(=0)0
CCC(C)=NO
Oclceec2ecencl2
OclceceeclCl
OCclccecol
CCOC(=0)CC#N
COCC(C)O
CCOclece(N)cel
CcCccocc(C)o
CCCcocco

ClICCOCCCl
CCCCoCc(C)o

CCCOCCOCCO

CN1CCCC1=0
CN1CCN(C)C1=0

CCOC(=0)CCl
C1COCCN1
CCCCOCC(C)OCC(C)O
CCCCoCco
CCN1CCCC1=0
CCCCOCCOCCO

CCN1CCOCC1
C=CCclccc(0)c(0C)cl
Necleee(Cl)eel
CCCCCCcoCccocco
O=C(Cl)clececel
CCoCCo
ccoccocco
CCOCC(C)O
CI[Si](Cl)(Cl)cleccecl
CISi|(C)(C)C
CISU(C)ON[S(C)(C)C
CO[Si)(0C)(0C)OC
CClsij(cC)(ce)cC
C[Sij(C)(C)O[si](C)(C)C
Cq[sij(cy(cyce

CISi(C)(C)O[S](C)(C)O[SI(C)(C)C

Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds

Polyfunctional compounds
Polyfunctional compounds

Polyfunctional compounds

Polyfunctional compounds
Polyfunctional compounds

Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds

Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Polyfunctional compounds
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
Silanes/siloxanes
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Table 3: List of names, their SMILES notations, and families of the validation set that
could be grouped into families

Name SMILES Family

octamethylcyclotetrasiloxane ij1(C ) [Si](C)(C)O[Si](C)(C)O[Si](  Silanes/siloxanes

(©)01
SiJ(C)(Cl)clececel Silanes/siloxanes
SiJ(C)(C)OISi)(C)(C)O[Si](C)(C)O[S  Silanes/siloxanes

C
C
dichloromethylphenylsilane C[Si](C
C[Sij(C)
iJ(C)(C)O[Si|(C)(C)C
o

dodecamethylpentasiloxane

[S
)
[
[

—-

decamethyltetrasiloxane C[Si](C)(C)O[Si](C)(C)O[Si](C)(C)O[S  Silanes/siloxanes
j(C)(C

tetraethoxysilane CCO[Si](OCC)(0OCC)0CC Silanes/siloxanes
benzo(b)thiophene cleee2scec2cl Sulfides/thiophenes
dipropylsulfide CCCSCcCC Sulfides/thiophenes
2-methylthiophene Cclceesl Sulfides/thiophenes
thiophene clcescl Sulfides/thiophenes
2,5-dimethylthiophene Ccleee(C)sl Sulfides/thiophenes
diethylsulfide CCSCC Sulfides/thiophenes
diethyldisulfide CCSSCC Sulfides/thiophenes
2-ethylthiophene CCclcecsl Sulfides/thiophenes
tetrahydrothiophene C1CC8C1 Sulfides/thiophenes
allylsulfide C=CCSCC=C Sulfides/thiophenes
3-methylthiophene Cclcescl Sulfides/thiophenes
n-butylmercaptan CCCCS Thiols

benzenethiol Sclcececel Thiols
2-methyl-2-propanethiol CC(C)(C)S Thiols
1-pentanethiol CCCCCS Thiols
iso-butylmercaptan CC(C)CS Thiols
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