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The interaction of molecules with water is a driving force in many chemical and biological processes.  Many existing methods of calculating interactions of molecules with water and other solvents exist and are used in trying to understand these processes.  These calculated interactions include water solubility 12, 17, 21, HLB (hydrophilic-lipophilic balance) 3,5,6,18, log octanol-water partition coefficient  7, 8, 15, 20, polar surface area 4, the solvochromatic parameters 10,11, the 3-D solubility parameters 1,9,19, energy of cohesion 1, 19 and mean water of hydration 18.  In this paper a new method for calculating hydrophilic surface area (HSA) is presented that is fairly simple and robust and can be used in place of many of the calculation methods listed above.  It should be useful to synthesis chemists in the rational design of new molecules.
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1. Calculation of hydrophilic surface area

The method consists of three steps and a final summation.  First, calculate the surface area of each atom.  Second, look-up the relative hydrophilicity of the atom from a table, and third, calculate the influence of neighboring atoms on hydrophilicity of the atom.  If an atom is hydrophilic then add its surface area to the summed hydrophilic surface area.  Percent hydrophilic surface area is easily computed by dividing the summed hydrophilic surface area by the total surface area.   

I use the program Molecular Modeling Pro to calculate the surface area, hydrophilic surface area and percent hydrophilic surface area.  This program calculates surface area analytically (with geometry).  Since 3-D structure affects the result, geometry optimization is a necessary first step.  With Molecular Modeling Pro this means either running a MOPAC geometry minimization, or conformational analysis with an MM2 minimization.  The program then calculates surface area using the van der Waals radii from a paper by Bondi2 and the following equations:

Surface area of a sphere = 4r2
The area of overlap between atoms is subtracted from the surface area for each atom.

Overlap area between two atoms = *2*r1*(r1-(dist12/2+(r12-r22)/(2*dist12)))

Where r1 and r2 are the van der Waals radii of atoms 1 and 2, and dist12 is the distance between them.

From these two equation the exposed van der Waals surface area of each atom can approximated.

The next step is to give each atom an initial value for hydrophilicity.  Values of pi from Hansch and Leo's 1979 compendium7 (mainly from the table on page 23) were used to derive the initial atomic values for organic molecules.  Some additional values were added to account for anionic and cationic materials based on HLB values of surfactants.  A partial list of the initial values is listed in Table 1.

Table 1. initial hydrophobic values by atom type

Atom type
Initial hydrophilic value

Hydrogen
0.23

Non-aromatic C
0.2 (add 0.69 for CH3)

Aromatic CH
0.13

Aromatic CR
0.22

=O
-2.1

Charged O and OH in acids
-5.19

Aromatic OH
-0.8

Non-aromatic OH
-2.1

Ether oxygen, not next to aromatic
-1.82

Ether oxygen, next to one aromatic ring
-0.61

Ether oxygen, between two aromatic rings
0.53

Charged nitrogen
-4.8 - (2*formal charge)

Triple bonded nitrogen
-1.47

Nitrogen bonded to oxygen
-1.5 + 1.24*each attached oxygen

Nitrogen in aromatic ring (=N-)
-1.12

Nitrogen in aromatic ring (-NR-)
-1.6

Nitrogen in aromatic ring (-NH-)
-0.85

Single bonded nitrogen attached to aromatic ring
-0.93

Nitrogen between two aromatic rings
-0.32

Double bonded nitrogen attached to aromatic ring
-1.46

Non-aromatic nitrogen, RN(R)R
-2.18  (subtract 0.46 for NH2)

Non-aromatic nitrogen, R=NR
-1.6

Aromatic fluorine
0.37

Non-aromatic fluorine
-0.38

Aromatic chlorine
0.96

Non-aromatic chlorine
0.06

Aromatic bromine
1.09

Non-aromatic bromine
0.2

Aromatic iodine
1.35

Non-aromatic iodine
0.59

Phosphorus (RP(=R)(R)R)
-1.94 + 0.8*number of oxygens

Sulfur, in a ring that is mostly or all aromatic 
0.36

Sulfur, not SCN, attached to aromatic ring
0.03

Sulfur, in SCN, attached to aromatic ring
0.98

Sulfur, non-aromatic
-0.79

If sulfur has formal charge subtract from above
-2*(formal charge)

Metals - univalent
-7.8

Manganese
-3.8

The initial hydrophilic values for each atom are then adjusted by the values for the other atoms in the molecule.  The adjustments are greater for neighboring atoms then for distant atoms (decrease geometrically by half).  The adjustment is done as follows.

Adjusted hydrophilicity for atom i = 

initial hydrophilic value of atom i

+ 0.5 * the initial hydrophilic value of each adjacent atom j

+ 0.25 * the initial hydrophilic value of each atom k adjacent to the adjacent atoms j except for atom i

+0.125* the initial hydrophilic value of each atom m adjacent to atoms k except atom j

+0.0625*the initial hydrophilic value of each atom n adjacent to atoms m except atom k

+0.03125*the initial hydrophilic value of each atom o adjacent to atoms n except atom m

Reducing the contribution by half was decided upon empirically as this gives results consistent with how lipophilic and hydrophilic regions of surfactants are usually depicted.

Using the adjusted hydrophilicity value for each atom, the atoms are characterized as lipophilic (positive adjusted hydrophilicity) or hydrophilic (negative adjusted hydrophilicity)(i.e. 1 or 0).  The hydrophilic atoms' surface areas are summed and the result is the hydrophilic surface area (HSA) for the molecule (units for HSA from here on are cm2/mol *109).  It is this method of summing hydrophilicity, which does not add the actual adjusted hydrophilic value, but turns them into a one or zero that gives the method its robustness.  It implies that water either tends to interact with a region of the molecule or it doesn't - there is no in-between.  This behavior is encountered in nature in mean water of hydration.  This assumption may or may not be correct for a given use.

2. Comparison of HSA with other measure of hydrophilicity

2.1 Comparison of hydrophilic surface area and HLB (hydrophilic-lipophilic balance)

HLB, widely used by surfactant chemists as a measure of hydrophilicity, was originally defined by Griffin5, 6 as HLB = (E+P)/5 where E is the percentage weight of oxyethylene and P the percentage weight of polyhydric alcohol.  Alternatively he showed in the case of fatty acid esters of polyhydric alcohols that HLB can be calculated as HLB = 20*(1-saponification number/acid number).  In other words, HLB for nonionic materials is the percent of the molecule (by weight) which is hydrophilic divided by 5.  The relationship between HLB for nonionic compounds and percent HSA (100*HSA/Surface area) is obvious, given the similar way in which they or calculated (%HSA substitutes surface area for mass).  In theory, HLB should equal percent HSA* (molecular weight/surface area)/5 for nonionic materials.  Which is better to use depends on if molecular weight or surface area is the better descriptor of the chemical process being modeled.  For most chemical and biological processes this will be surface area.  The correlation between HLB and Percent HSA should be similar to the correlation between molecular weight and surface area and is depicted in figure 1a for 218 surfactants.  Since some anionic and cationic materials have been given HLB values above 20 (i.e. are not the percent weight that is hydrophilic divided by 5), this analogy breaks down for them. The relationship observed in figure 1a for compounds with HLB between 0 and 20  (including ionic molecules) can be expressed as:

HLB = 0.25  + 0.20 * percent HSA

r squared =  0.67, n = 218, probability model due to chance <0.00001

The correlation would be much better if only nonionic molecules and were included in the model:

HLB = -1.46 + 0.23 * percent HSA

poloxamer 101 left out as an outlier, r squared = 0.87, n=194, probability <0.00001 

Clearly, some refinements to the way the HSA calculation handles anionic and cationic species may be warranted, although a better solution for reproducing HLB from HSA might be to add Free-Wilson type indicator variables for the ammonium, sodium and potassium ions and create a multiple regression equation.  

HLB is often used by formulation and surfactant chemists as a guide to replacement of emulsifiers and detergents in a mixture, as compounds with similar HLBs often behave alike.  A question of the HSA and percent HSA calculations is if they can have wider use than this, given that they generate values for all types of compounds.

2.2 Comparison of HSA with polar surface area (PSA)

Polar surface area4 is conceptually similar to HSA and not surprisingly, the correlation between these calculations for compounds with PSA of 2000 or less is very strong (figure 1b).  The relationship for 859 gasses, solvents, polymers and surfactants was

Polar Surface Area =  23.2 + 2.95 * Hydrophilic Surface Area

r squared =  0.98, n = 859, probability << 0.00001

The relationship seems to break down somewhat for some polar polymers like polyacrylic acid or polyacrylamide (PSA > 2000) which would fit better in the data set described in the next paragraph.  

Only a slightly worse correlation was found for a group of anti-depressants, anti-psychotics, stimulants and other neurologically active compounds.

Polar Surface Area = -14.4 +  7.56*Hydrophilic Surface Area

r squared= 0.96  n= 454  probability <<0.00001

However, the intercept and coefficient of regression were radically different from those obtained for the solvents, surfactants and polymers.  The compounds in this group contained many hydrogen bond donating groups and compounds of an ionic nature which appear to give this different relationship.  This reflects the origin of the initial HSA atom values in Hansch pi, which has similar values for an ether oxygen and a hydroxy  oxygen, whereas hydroxy oxygen has about double the PSA contribution compared to ether oxygen.  This neurological data set contained a few very large compounds which were well predicted and helped achieve the high r squared value.

PSA, although measuring much the same thing as the older HLB value has been put to quite different uses.  It has been used in place of, or in addition to the Log of the octanol-water partition coefficient in studies of biological transport and bioavailability in the pharmaceutical industry.  It appears that HSA and percent HSA could work equally well.  In fact HSA seems to be a variant calculation of PSA in many ways.

2.3 Comparison of HSA with the Log of the Octanol Water Partition Coefficient (Log P)

A single variable regression model combining surface area, molecular weight and percent HSA was found to correlate 80% of the variance in literature Log P values in a data set containing 228 solvents. 

Log P = -0.37 + 0.20 * surface area *log10 (molecular weight/percent HSA)

R squared = 0.80, n = 220 solvents, model standard dev. = 0.77, F=1181, probability < 0.00001

This was among the stronger correlations with Percent HSA found.  However, when this correlation is extended to a list of over 300 pesticide Log P values, the correlation is much lower, with an r squared between 0.3 and 0.4.  Some curvature is seen in the relationship, and HSA is particularly poor at predicting very low Log P values, particularly of ionic materials or materials with many hydrogen bond donating groups.  The pesticide molecules are much more diverse than the solvent molecules, with everything from simple copper salts to fungicidal antibiotics. The solvent data set is from a paper by David Leahy13 where he looked at the relationship between Log P, Log water solubility and the solvochromatic parameters.

Lin and Marszall15 found a relationship between the partition coefficient and HLB:

HLB = 0.36 x ln(1/Kp) + 7

This relationship appears somewhat different than the one found with HSA above.

2.4 Comparison of HSA with the Hildebrand solubility parameter

The Hildebrand solubility parameter () has been correlated with HLB, so one would expect a similar relationships with HSA.  R.C. Little16 reported the following relationship between the solubility parameter and HLB:

HLB = 54*((/MPa1/2 - 16.8)/(/MPa1/2 - 12.3))

It would be tempting to substitute in the values from the previous equation relating HLB and percent hydrophilic surface area.  However, the correlation between both linear and non-linear models of the solubility parameter with HSA and Percent HSA was very poor.  This also applies to all of the Hansen 3-D solubility parameters.  These parameters are often used for predicting solubility or mixture affinity of compounds (like dissolves/associates in/with like).

2.5 Comparison of HSA with water solubility

Water solubility has proved to be a more difficult calculation from structure than the other measures of hydrophilicity discussed here.  This is because water solubility is also dependent on crystal lattice forces, which have a different underlying physical nature than the intrinsic hydrophilicity of the atom types.  Clearly correlating water solubility with any of the other calculated properties discussed here will fall short unless it can account for these forces.  An exception to this would be the correlation between these properties and the water solubility of liquids.  A nice relationship, for instance, was found by Leahy13, between Log P, Log water solubility and the solvochromatic parameters.  For Leahy's data set, the correlation between Log water solubility and surface area*log10(Molecular weight/HSA) was reasonable with an r squared of 0.62.  However this compares to an r squared of 0.83 for the combination of the solvochromatic pi star and cavity terms.  

For data sets containing solids, melting point has been used to model the effect of the crystal lattice forces and reasonable correlations between Log water solubility and the combination of Log P and melting point have been found.  HSA is neither needed nor indicated to be a good underlying method for the calculation of water solubility, although, as expected a fair correlation was observed.  My hypothesis is that HSA is a measure of affinity for water, not solubility in water.

3. Use of HSA in graphic displays

The most straightforward use of HSA is in generated computer graphics.  HSA tends to divide molecules into hydrophilic and lipophilic regions.  This tends to be how many colloidal and surface chemists view molecules, and it will come as no surprise that the author of this paper was an industrial formulation chemist when he conceived the HSA calculation.

In figure 2, a graphical use of the calculation of hydrophilic surface area is shown.  The hydrophilic and lipophilic regions of the surfactant octoxynol-4 can be easily seen.  It shows how the calculation agrees with the common perception of surfactants being composed of regions of hydrophilicity and lipophilicity.  Such graphical representations were important in conceptualizing and validating the model.  For instance, the calculation correctly gives low percent HSA values when ethylene oxide is replaced by propylene oxide.  A glance at a picture like that in figure 2 will tell a chemist if a newly synthesized molecule is likely to have surfactant properties.   In figure 2 the values of adjusted HSA for the atom are used (not the 0 or 1 used in the HSA calculation).

4.   Example of Use of the concept in design of new molecules

The author of this paper worked for several years with synthetic chemists in developing QSAR models of biological activity to rationally direct discovery of new fungicide and insecticide molecules.  HSA was partially developed as an alternative predictor for inclusion in these models.  However, the most useful application of HSA may not be as numbers generated for developing structure-property relations.  The most useful application is probably in generating intuitive models from the graphical displays of the adjusted hydrophilicity of each atom.

As an example, consider the case of insecticides.  Using the graphical display of adjusted atomic hydrophilicity generated by Molecular Modeling Pro, it was noted that many of somewhat larger synthetic insecticides (with a wide range of biochemical modes of action) had a pattern of hydrophilicity.  This pattern can be described as a hydrophobic, conformationally flexible exterior, with a more rigid, hydrophilic core of about 0.5-0.8 nm in diameter, with a maximum molecular diameter no more than about 1.9 nm and a minimum molecular diameter of no more than 1 nm (figure 3).  If a molecule was more surfactant-like in character, that is a fairly linear molecule with one hydrophobic and one lipophilic region, then the maximum and minimum molecular diameter was less (figure 4).  

If this view is correct, some simple rules for insecticide synthesis for molecules of the type shown in figure 3 (lipophilic exterior, hydrophilic core) follow:

· Molecules should not have a van der Waals maximum width perpendicular to the maximum diameter of greater than 1 nm.  The maximum diameter is usually not greater than 2 nm.

· For the hydrophilic core region, changing the hydrogen bonding characteristics or geometry will result in large swings in activity.  The easiest targets will not have changes in this region.

· The hydrophobic exterior can be changed in many ways, but should be left lipophilic, of limited diameter and conformationally flexible. The molecule should be able to assume a relatively lipophilic surface conformation when passing through the various biological filters, and another conformation at the biochemical site of action.  Adding substituents like NH2, OH, OSO3 or COOH to the exterior will result in a loss of ability to pass through the barriers to uptake. 

· Hydrophilic requirements at the biochemical site of action may differ for the requirements of transport.  Compromise may be needed.

Insecticidal molecules that are larger than can be accommodated or that have hydrophilic exteriors should be suspected to be pro-drugs (break down in the gut to form a molecule that conforms to the model).

The biological rationale for this model is simple.  The organism must take in water soluble molecules up to 0.6 nm in minimum diameter, specifically sugars and amino acids (figure 5) as well as water itself.  It must not lose larger, water soluble molecules on which it has expended energy to create, such as enzymatic proteins and RNA.  Furthermore, the organism should be able to exploit lipophilic building blocks such as fatty acids while preventing excretion of larger, lipophilic molecules such as steroid hormones.  The insect has evolved a filtering mechanism that is described by the model for synthesis/transport and also by the size and hydrophilic characteristics of these natural molecules. 

Examples of completely hydrophilic insecticides are difficult to find.  If one exists, it would be predicted to be no larger then simple sugars and amino acids.  Examples of completely lipophilic insecticides are well known: the chlorinated hydrocarbons.  For these molecules to fit the model, they must be able to be fit into the lipophilic exterior region of the proposed filtering model.

Correlations with Polar surface area and human intestinal absorption have been found to be sigmoidal for compounds with passive absorption4. The related HSA concept is likely to have a similar relationship and be applicable to correlating transport phenomenon outside of the insect example given here.

5.  Table of Hydrophilic Surface Area values

Table 2.1-2.4 contain the values of HSA and percent HSA for a large number of molecules, including all of those used in the comparisons of the various measures of hydrophilicity used in this study.  

6. Conclusions

The calculation method of a new measure of hydrophilicity, hydrophilic surface area has been explained.  After examining its relationship to other measures of hydrophilicity, it appears that it can be used as an alternative to HLB (hydrophilic-lipophilic balance) and polar surface area.  It should be useful in applications as diverse as determining the interchangability of mixture components to transport of compounds across biological barriers.  It should be useful in helping synthesis chemists rationally design new compounds.  A computer program, Molecular Modeling Pro, has been developed which both calculates HSA and displays the adjusted atomic contributions graphically.
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Figure 1a. Plot of Percent Hydrophilic Surface Area (calculated by the new method) and HLB values from the literature.  The outliers above the line are mainly block copolymers (although most of these are well correlated) and anionic materials.  The outliers below the line contain anionic and cationic materials.  Additional terms to the regression model to account for sodium, potassium and ammonium ions are needed for high correlation.  About 80% of the points are within 1 HLB unit of the regression line.
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Figure 1b.  The correlation of hydrophilic surface area and polar surface area is quite pronounced for a group of over 859 gasses, solvents, polymers and surfactants with PSA <2000.  The relationship begins to break down somewhat for highly polar polymers with PSA > 2000.
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Figure 2.  octoxynol-4 colored by atom type (top, C = green, O = red, H = white) and by hydrophilic surface value (bottom, blue = lipophilic, red = hydrophilic, white = neutral, darker red is more hydrophilic than lighter red).  The drawings are from the program Molecular Modeling Pro.
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Figure 3.  Examples of insecticides with hydrophilic cores or mid-regions and hydrophobic exteriors.  From the top left the molecules are chlorpyrifos, cypermethrin, diazinon, esfenvalerate, flufenoxuron, rotenone and tebufenozide.  Each is representative of a class of molecules with similar hydrophilic profiles.  There are no corresponding insecticides with hydrophobic cores and hydrophilic exteriors that the author is aware of.  All molecules are placed so that their largest dimension is along the x axis (left to right) and next largest dimension along the y axis (top to bottom).  All molecules have a maximum dimension between 1.36 to 1.96 nm and a minimum dimension of 0.72 to 0.87 nm.  The relative sizes of the hydrophilic and hydrophic regions varies considerably (rotenone HSA=4.27, %HSA =17.1 to tebufenozide HSA=8.72, %HSA=41.5).  Thus the placement of the hydrophilic and lipophilic regions are probably more important than the HSA and percent HSA values.
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Figure 4.  Insecticides with the molecule divided into a hydrophilic region (left, red) and a lipophilic region (right, blue) by the adjusted hydrophilic atom contributions.  The molecules are from the top left, carbaryl, carbofuran, aldicarb and imidacloprid.  These molecules are all smaller than the molecules in figure 3 with the maximum dimension being 1.13-1.28 nm and the minimum dimension being 0.53-0.65 nm.  Molecules are placed with the maximum dimension on the x axis.
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Figure 5. The twenty essential amino acids colored by the adjusted hydrophilicity of each atom.  Top row: Ala, Arg,  Asn, Asp, Cys, second row: Gln, Glu, Gly, His, Ile; Third row: Leu, Lys, Met, Phe, Pro, bottom row: Ser, Thr, Trp, Tyr, Val.  Dark blue is most lipophilic, dark red most hydrophilic.  All molecules are oriented so that the maximum dimension of the molecule is left to right (along the x axis) and the maximum width 90 degrees from the maximum dimension is from top to bottom (along the y axis). The minimum dimension is <0.48-0.6 nm and the maximum dimension within the range 0.70 - 1.19 nm, similar to the dimensions of many of the carbamate insecticides.  Drawing created by the 

computer program Molecular Modeling Pro.

Table 2-1.  STIMULANTS, ANTI-DEPRESSANTS, ANTI-PSYCHOTICS and NOOTROPIC Drugs



Name
Percent hydrophilic

Surface area
Hydrophilic surface area

(cm2/mol x 109)

aceclidine
45.00
5.80

aceglutamide
85.51
12.41

acetophenazine
49.40
13.60

acetylcarnitine
87.90
15.27

acetylcholine
84.82
11.86

acetylcholine bromide
42.41
5.93

acetylcholine chloride
42.41
5.93

acetylpheneturide
44.22
7.91

adenosine
100.00
22.67

adinazolam
32.18
6.90

adrafinil
39.21
7.21

albutoin
49.96
8.02

aldosterone
36.67
9.41

alizapride
56.67
12.17

aloxidone
60.66
6.85

amantadine
26.16
3.00

amineptine
33.20
8.06

g-aminobutyric acid (GABA)
100.00
9.05

aminoglutethimide
76.35
12.53

amisulpride
54.71
14.44

amitriptyline
0.75
0.15

amitriptylinoxide
40.23
8.49

amoxapine
51.27
9.39

amphetamine
33.78
3.70

amphetaminil
26.53
4.84

angiotensin II
71.56
65.93

aniracetam
45.55
6.62

arginine vasopressin
85.69
63.74

arginine vasopressin
85.69
63.74

ascorbic acid [vitamin C]
100.00
11.81

aspartate
100.00
9.78

atrolactamide
42.31
5.11

atropine
31.68
6.67

baclofen
58.62
8.52

beclamide
40.91
5.55

bemegride
40.16
4.96

benactyzine
29.77
7.26

bencyclane
5.55
1.32

benmoxine
37.09
6.07

benperidol
38.55
9.46

benserazide
97.56
17.57

benzphetamine
0.83
0.15

bespiridine
40.32
6.66

bethanechol chloride
92.90
7.52

bethanidine
65.02
9.04

bezitramide
33.63
11.19

bifemelane hydrochloride
55.84
7.56

binedaline
12.98
2.72

biperiden
13.28
3.05

bromocriptine
48.02
18.95

bromperidol
29.17
7.31

brucine
23.35
5.71

budipine
0.69
0.15

bupropion
18.51
3.31

buramate
65.76
9.34

buramate
65.76
9.34

butacetin
28.09
4.53

butaperazine
36.22
10.26

butriptyline
0.69
0.15

n-butylnitrite
31.52
2.86

caffeine
54.50
6.92

calcium bromide
100.00
3.85

carbachol
100.00
7.90

carbamazepine
42.12
5.96

carbidopa
91.01
7.75

caroxazone
69.07
9.01

carphenazine
46.72
13.62

carpipramine
33.64
10.72

carpronium choride
93.13
7.76

2C-B
30.35
4.76

2C-D
30.72
4.76

chlorphentermine
15.64
2.12

chlorproethazine
5.98
1.37

chlorprothixene
0.77
0.15

choline
100.00
11.01

choline alfoscerate
100.00
20.61

ciclonicate
34.96
6.57

cinnarizine
26.07
6.65

cinromide
37.34
5.48

citalopram
16.68
3.74

citicoline
100.00
32.67

clocapramine
32.51
10.72

clofenciclan
15.51
3.68

clomacran
13.01
2.61

clomethiazole
4.63
0.48

clomipramine
0.44
0.10

clonazepam
55.38
9.63

clonidine
41.57
5.10

clopenthixol
42.54
10.89

clortermine
15.64
2.12

clospirazine
47.56
12.68

clothiapine
18.71
3.78

clozapine
43.28
8.60

cocaine
35.22
7.36

corticosterone
29.66
7.55

cortisol
34.22
9.02

cotinine
34.51
4.67

cyamemazine
18.37
4.02

cyclandelate
22.49
4.77

cycloserine
100.00
7.26

cyproheptadine
0.65
0.12

deanol
40.04
3.56

debrisoquin
58.62
7.23

decimemide
25.20
6.83

dehydroepiandrosterone (DHEA)
11.84
2.58

demanyl phosphate
59.36
7.79

demecarium bromide
87.29
11.34

demexiptiline
29.61
5.60

desipramine
32.58
6.33

dexetimide
29.97
7.42

dexpanthenol
75.78
13.17

diethadione
48.00
6.35

diethazine
18.42
3.72

diethylpropion
9.93
1.65

dihydroergocornine methanesulfonate
75.20
12.44

dihydroergocristine methanesulfonate
74.60
12.62

dihydro-a-ergocryptine methanesulfonate
74.87
12.65

dihydro-b-ergocryptine methanesulfonate
74.33
12.44

diisopropylamine dichloroacetate
54.46
4.24

diisopropyl paraoxon
32.93
6.93

dimetacrine
0.43
0.10

dimethadione
53.77
4.90

dimethazan
50.25
8.97

2,5-dimethoxy-4-bromoamphetamine
21.74
3.70

2,5-dimethoxy-4-methylamphetamine
21.98
3.70

dimethylphenylpiperazinium (DMPP)
68.42
10.53

dioxadrol
39.97
8.32

dioxadrol
38.43
8.03

disulfiram
34.88
7.58

dixyrazine
50.82
15.16

dizocilpine
25.34
3.53

dopamine
80.10
9.03

dothiepin
0.48
0.10

doxepin
3.44
0.69

droperidol
43.04
10.36

droxidopa
90.33
13.17

duloxetine
28.12
5.44

dynorphin
80.06
126.97

E-2020
53.98
2.32

eburnamonine
26.73
5.07

echothiophate iodide
85.74
9.29

edrophonium chloride
91.74
7.03

B-endorphin
75.69
193.45

epinephrine
78.58
10.53

eptastigmine
25.96
7.17

eseridine
32.34
6.64

17-B-estradiol
15.01
2.88

estriol
26.23
5.24

estrone
13.72
2.56

eterobarb
43.38
9.76

ethadione
46.70
5.53

ethamivan
30.66
5.18

ethanol
28.83
1.43

ethopropazine
6.30
1.37

ethosuximide
49.60
5.46

ethotoin
59.71
8.09

N-ethylamphetamine
22.26
3.05

ethylbenzhydramine
17.52
3.79

etifelmin
20.48
3.53

etoperidone
36.59
9.65

etryptamine
54.54
7.40

exifone
94.75
15.83

fasudil
80.72
14.97

febarbamate
49.24
14.22

felbamate
66.55
11.16

femoxetine
3.38
0.76

fencamfamine
19.14
3.05

fencamine
39.67
10.87

fenethylline
48.43
11.38

fenoxedil
20.08
7.57

fenozolone
49.14
6.73

fenpentadiol
16.85
2.86

fipexide
55.64
13.51

fluacizine
24.40
5.52

fluanisone
26.11
6.43

flunarizine
25.18
6.65

fluoresone
26.67
3.22

fluoxetine
26.75
5.44

flupentixol
39.91
10.90

fluphenazine
43.61
12.12

flurothyl
15.92
1.71

fluspirilene
26.83
8.30

fluvoxamine
28.63
6.33

furtrethonium
98.21
7.61

gabapentin
53.65
7.73

glutamate
100.00
11.10

guanabenz
47.92
6.60

guanacline
56.11
8.60

guanadrel
58.62
9.46

guanazodine
65.99
10.37

guanethidine
50.23
8.60

guanfacine
49.91
7.44

haloperidol
29.66
7.31

haloperidol
29.48
7.31

harmaline
39.53
5.41

hematoporphyrin
62.02
24.49

hexacyclonate sodium
54.98
9.28

histamine
100.00
8.47

homocamfin
8.78
1.15

g-hydroxybutyrate
89.49
7.85

5-hydroxytryptophan
95.36
13.51

hypericin
70.30
17.62

ibogaine
22.56
4.72

ibudilast
21.69
3.63

idebenone
26.97
7.25

ifenprodil
14.38
3.38

imiclopazine
51.32
16.19

picrotoxin
0.47
0.10

imipramine n-oxide
46.30
10.50

indalpine
49.31
8.08

indeloxazine hydrochloride
52.56
8.41

indeloxazine hydrochloride
77.27
5.60

iprindole
6.46
1.40

iproclozide
39.53
6.67

iproniazid
64.88
8.59

isocarboxazid
45.82
7.02

isoflurophate
31.90
4.58

isoproterenol
62.49
10.13

ketamine
33.43
5.49

lamotrigine
48.52
6.76

lazabemide
74.78
9.84

lecithin
31.78
22.41

lecithin
31.78
22.41

leucine-enkephalin
63.58
25.31

levodopa
84.28
11.60

levophacetoperane
42.91
7.30

lobeline
15.46
3.74

lofepramine
13.98
3.82

lomerizine
24.95
7.82

loxapine
24.94
4.91

lysergide
34.04
7.55

maprotiline
23.16
4.56

mazindol
47.95
7.74

MDA
58.75
7.39

MDE
37.29
5.72

MDMA
46.35
6.49

mecamylamine
21.61
3.16

meclofenoxate
35.71
6.52

medifoxamine
12.00
2.22

mefexamide
36.05
8.00

melatonin
53.56
8.69

melitracen
0.70
0.15

melperone
11.02
2.16

memantine
12.08
1.76

mepazine
4.22
0.85

mephenytoin
57.61
8.67

mephobarbital
50.17
8.36

mescaline
29.00
4.76

mesoridazine
13.42
3.31

metapramine
33.98
5.70

methacholine chloride
86.16
6.65

methamphetamine
30.91
3.82

metharbital
53.94
8.06

methetoin
38.42
5.78

methionine-enkephalin
64.53
25.74

methoxypromazine
7.80
1.67

methsuximide
32.99
4.66

a-methyldopa
80.81
12.28

5-methyl-5-(3-phenanthryl)hydantoin
44.83
7.57

methylphenidate
40.85
7.09

3-methyl-5-phenylhydantoin
72.54
8.86

metofenazate
37.80
14.67

metralindole
42.36
6.86

mianserin
9.73
1.70

milnacipran
31.03
5.91

minaprine
64.42
13.55

mirtazepine
21.70
3.76

moclobemide
75.11
13.59

modafinil
38.57
6.76

mofegiline
38.33
5.45

molindone
54.96
11.08

moperone
29.38
7.31

muscarine
83.59
13.07

nafronyl
24.20
6.91

narcobarbital
43.29
8.07

nebracetam
65.16
9.64

nefazodone
37.19
11.83

nefiracetam
51.80
9.12

nefopam
23.24
4.11

neostigmine
87.27
8.25

neuropeptide Y
78.37
234.30

neurotensin
77.50
96.50

nialamide
71.83
14.59

nicametate
55.37
9.59

nicergoline
34.46
9.67

nicotine
20.58
2.48

nicotinic acid
94.68
7.69

nikethamide
43.34
5.92

nimetazepam
39.73
7.03

nimodipine
43.38
12.70

nitrazepam
60.76
9.85

nizofenone
35.94
9.37

nomifensine
40.05
6.64

norepinephrine
87.88
10.57

nortriptyline
27.06
5.01

noxiptilin
7.53
1.53

octamoxin
38.41
5.50

opipramol
46.51
11.78

opipramol
47.84
12.12

oxaflozane
30.92
5.76

oxaflumazine
49.03
15.96

oxapropanium iodide
100.00
8.23

oxcarbazepine
52.75
8.01

oxiracetam
100.00
11.42

oxitriptan
96.95
13.93

oxotremorine
60.94
9.91

oxypertine
36.16
9.57

oxytocin
75.43
53.69

papaverine
8.26
1.88

paramethadione
41.54
4.92

pargyline
1.18
0.15

paroxetine
44.20
9.20

pemoline
55.66
6.10

penfluridol
16.44
5.27

pentifylline
43.11
8.35

pentylenetetrazole
48.82
4.69

perazine
34.09
7.77

pergolide
17.73
3.80

pericyazine
37.95
9.04

perimethazine
19.83
5.15

perphenazine
46.43
12.12

phenacemide
60.48
7.44

phencyclidine
0.82
0.16

phendimetrazine
20.35
2.94

phenelzine
54.32
5.78

phenetharbital
42.96
7.71

phenethylamine
49.57
4.76

pheneturide
42.61
6.38

phenmetrazine
46.61
6.08

phenobarbital
58.17
8.87

phensuximide
41.27
5.17

phentermine
17.10
2.12

phenylmethylbarbituric acid
49.85
7.01

phenytoin
56.34
8.66

phethenylate sodium
47.66
8.37

physostigmine
38.38
7.54

piberaline
55.50
10.55

picrotin
57.47
11.02

picrotoxin



picrotoxinin
42.80
8.33

pilocarpine
41.30
6.31

pimozide
25.53
7.47

pipamperone
44.78
12.21

piperacetazine
19.20
5.36

pipotiazine
30.74
9.83

pipradrol
33.71
6.35

piracetam
91.31
9.68

piroheptine
0.71
0.15

pizotyline
0.78
0.15

potassium bromide
100.00
4.40

pramipexole
65.54
10.04

pramiracetam
52.51
11.79

pridinol
16.08
3.47

primidone
58.09
8.84

prochlorperazine
32.44
7.77

prodipine
0.73
0.15

progabide
44.09
9.36

progesterone
11.31
2.69

prolactin
11.31
2.69

prolintane
6.65
1.17

prolintane
6.02
1.06

promazine
7.14
1.36

propentofylline
44.81
9.99

propizepine
53.33
10.99

propranolol
35.62
6.77

prothipendyl
27.52
5.22

protriptyline
23.37
4.50

psilocybin
56.48
10.61

pyridostigmine bromide
83.93
6.13

pyridoxine hydrochloride
88.86
6.05

pyrisuccideanol
68.56
17.59

pyritinol
69.84
16.94

pyrovalerone
18.72
3.57

quinupramine
14.09
2.82

ritanserin
18.90
5.49

rolicyprine
68.05
10.97

rolipram
51.41
9.86

ropinirole
27.41
5.52

roxindole
30.84
7.20

rubidium chloride
100.00
2.96

sabeluzole
30.74
8.28

scopolamine
53.32
10.91

selegiline
0.97
0.15

serotonin
96.36
11.59

sertraline
20.89
3.97

sodium bromide
100.00
3.47

spiperone
46.43
12.21

spirilene
30.80
8.27

strontium bromide
100.00
4.06

Substance P
78.02
76.95

suclofenide
58.84
12.26

sulforidazine
24.35
6.32

sulpiride
61.55
14.65

sulpiride
61.55
14.65

sulthiame
77.47
13.86

tacrine
40.88
5.27

talipexole
49.00
7.30

tandospirone
67.08
17.40

terguride
54.58
12.96

testosterone
13.91
3.01

tetrabenazine
14.47
3.41

tetrahydrocannabinols (THC)
5.84
1.42

tetrantoin
55.97
7.72

thiamine hydrochloride
92.09
6.22

thiazesim
13.96
3.12

thiopropazate
44.78
13.04

thioproperazine
46.21
13.74

thioridazine
5.62
1.37

thiothixene
39.49
11.55

tiagabine
29.77
7.59

tianeptine
44.89
12.34

timiperone
40.04
10.07

tinofedrine
28.36
6.50

tinofedrine
28.36
6.50

tofenacin
35.89
6.80

toloxatone
55.70
7.81

topiramate
62.26
13.87

tranylcypromine
48.37
4.55

trazodone
47.37
11.18

trifluoperazine
30.30
7.77

trifluperidol
28.03
7.31

triflupromazine
6.22
1.36

trihexyphenidyl hydrochloride
56.45
2.80

trimethadione
46.81
4.92

trimethapan camsylate
47.57
9.38

L-tryptophan
75.90
10.24

valproic acid
28.25
3.76

valpromide
29.08
3.91

velnacrine
59.43
8.14

venlafaxine
7.32
1.62

vigabatrin
91.82
10.34

viloxazine
49.40
8.66

vincamine
32.03
7.50

vinconate
21.42
4.17

vinpocetine
28.85
6.78

viquidil
37.69
8.65

xanomeline
24.12
5.14

xanomeline
24.12
5.14

zimeldine
10.59
1.99

zometapine
40.12
6.97

zonisamide
52.94
6.60

zotepine
3.73
0.76

Table 2-2. PESTICIDES

Name
Percent hydrophilic surface area
Hydrophilic surface area (cm2/mol x 109)

abamectin B1a
40.55
26.00

abamectin B1b
41.41
26.00

acephate
72.00
9.04

acetimiprid
42.96
6.61

acetochlor
21.04
4.17

acifluorfen sodium
67.97
5.40

acinathrin
25.68
8.51

aclonifen
44.36
6.82

ACN, quinoclamine
71.94
8.33

acrisorcin
38.02
4.85

acrolein
43.74
2.27

aculeacin
59.84
46.51

akton
25.17
5.05

alachlor
21.04
4.17

alantolactone
15.67
2.69

alanycarb
42.22
11.96

ametryn
46.95
7.89

amidithion
64.74
12.14

amidosulfuron
73.57
16.11

amidothionate
36.09
7.03

o-aminoacetophenone
72.22
7.13

aminocarb
50.08
7.29

aminofuracarb
33.55
9.19

amoscanate
76.63
12.16

amoscanate
76.20
12.58

ampropylfos
79.51
8.18

annonin I
20.53
10.67

anthiolimine
100.00
30.94

anthraquinone
32.07
3.79

aldicarb
40.84
6.17

aldoxycarb
58.26
9.51

aldrin
0.00
0.00

allethrin
16.36
3.97

allosamidin
80.87
36.41

alloxydim-sodium
80.87
36.41

allyxycarb
26.54
5.73

altemicidin
83.21
17.78

5-amino-3-cyano-1-(2,6-dichloro-trifluoromethylphenyl)-4-trifluoromethylsulfinylpyrazole
38.87
8.29

amiphos
31.35
7.22

amiphos (DAEP)
60.84
10.10

amitraz
16.08
3.54

amitrole
100.00
5.49

ammonium sulfamate
100.00
7.24

ammonium thiocyanate
100.00
5.87

amorolfine
6.74
1.80

amphotalide
61.06
12.97

amphotericin B
54.06
37.71

ancymidol
37.12
6.28

andoprim
37.25
5.90

angulatin A
45.52
21.96

anilazine
37.59
5.44

anilofos
33.13
7.84

anisylacetone
8.10
1.11

antimycin A
54.60
20.54

aramite
28.72
6.78

arecoline
33.53
4.19

aristolochic acid
54.21
10.22

arthrichitin
57.44
27.22

aspidin
35.88
12.09

aspidinol
28.95
4.84

aspon
38.18
9.97

asulam
90.28
12.83

atrazine
55.07
8.31

azaconazole
56.19
9.39

2-aza-2,3-dihydrosqualene
0.25
0.10

azadirachtin
62.13
29.19

azamethiphos
61.81
11.27

azaserine
100.00
11.81

15-azasterol
6.17
2.09

azinphos-ethyl
61.16
13.38

azinphos-methyl
63.72
12.24

aziprotryn
55.08
8.35

azithiram
70.26
13.07

azobenzene
16.80
2.03

azocyclotin
14.78
3.80

azoxystrobin
43.44
11.05

bagougeramine A
100.00
33.23

barban
46.17
7.40

barthrin
26.99
5.80

becanthone
33.14
8.77

benalaxyl
19.11
4.51

bensulfuron-methyl
63.05
15.08

bensulide
51.40
13.51

bensultap
55.76
14.82

bentazone
48.80
6.96

bentranil
43.43
5.75

benzadox
73.36
9.52

benzofenap
25.48
6.79

benzotemap
33.76
7.45

benzoximate
18.96
4.45

benzoyl chloride
28.48
5.08

benzoylprop-ethyl
22.20
5.12

benzquinox
51.56
7.98

benzthiazuron
67.94
8.51

6-benzylaminopurine
62.71
8.47

bifonazole
21.31
4.25

bifonazole
21.82
4.36

binapacryl
31.67
7.15

benazolin
61.49
8.20

bendiocarb
46.42
6.92

benefin
22.85
4.92

benfuracarb
34.44
10.19

benfuresate
33.66
5.68

benodanil
30.86
4.67

benomyl
58.81
11.69

benoxacor
20.36
3.19

bollex
8.53
2.25

bomyl
55.52
11.02

brasassian
34.29
4.94

brodifacoum
17.27
4.90

bromacil
30.86
4.67

benzyl benzoate
27.05
3.86

bephenium chloride
79.14
6.90

bephenium napthoate
55.00
8.68

BHC (hexachlorocyclohexane)
0.00
0.00

bialaphos
80.89
14.97

bifenox
28.24
5.42

bifenthrin
13.18
3.56

bioallethrin
16.36
3.97

biphenamine
35.47
8.13

bispyribac-sodium
39.80
9.63

bitertanol
30.47
7.11

bitoscanate
64.77
7.48

blasticidin-S
100.00
29.54

bromadiolone
22.57
6.58

bromethalin
20.54
4.95

bromobutide
11.50
2.44

bromophenoxim
27.67
5.72

bromophos
22.99
4.06

bromophos ethyl
19.98
4.06

bromopropylate
19.24
4.27

bromosalicylchloranilide
43.70
7.22

bromoxynil
27.15
3.08

brompyrazon
44.52
5.71

bromuconazole
33.67
6.47

buclosamide
42.42
6.76

bufencarb
37.34
6.58

bulbosan
48.48
7.41

bupirimate
44.36
10.02

buprofezin
27.20
6.06

butacarb
26.05
5.77

butachlor
17.51
4.17

butam
10.65
2.08

butamifos
42.53
9.71

butenachlor
20.01
4.67

butenafine
4.05
0.96

buthidazole
58.36
10.48

buthiobate
27.94
7.65

butocarboxim
41.12
6.08

butoconazole
29.48
6.97

butonate
28.83
5.97

butoxycarboxim
54.39
8.75

2-(2-butoxyethoxy)ethylthiocyanate
53.54
9.38

calciferol
4.19
1.43

calcium cyanide
100.00
5.66

calcium propionate
63.47
9.12

candicidin D
53.20
44.44

carbofuran
42.29
6.59

carbon tetrachloride
0.00
0.00

carbophenothion
34.43
7.28

carbosulfan
21.62
6.22

carboxin
53.51
8.46

3-(2-carboxyphenyl)-5-phenylpyrazole
55.04
8.93

carpropamid
16.07
3.44

chaetiacandin
55.50
33.55

chinomethionat
56.46
7.10

butralin
32.18
7.05

butrizol
43.95
4.48

buturon
54.04
8.17

sec-butylamine
29.62
2.34

butylate
16.25
3.07

cacodylic acid
42.09
3.14

cadusafos
26.54
5.53

cafenstrole
37.68
9.09

candidin
54.40
38.22

captafol
31.11
5.90

captan
35.85
5.89

carbamorph
72.91
11.72

carbanolate
39.09
5.68

carbaryl
50.99
6.75

carbendazim
69.33
8.19

carbetamide
55.41
9.53

carfentrazone-ethyl
37.69
8.92

cartap
71.97
12.41

carvacrol
6.44
0.79

casbene
21.01
3.72

CDAA
56.16
7.62

CDEC
26.30
4.28

CECA
100.00
10.64

3-CF3-sulfonamido-p-acetotoluide
69.11
11.99

chinosol
69.83
4.52

chlobenthiazone
33.76
3.74

chlomethoxynil
13.94
2.46

chloralose
67.85
11.81

chloramben
82.59
9.54

chloraniformethane
37.72
6.85

chloranil
25.57
2.94

chlorazifop propynyl
21.58
4.79

chlorbromuron
32.37
5.01

chlorbufam
34.23
5.16

chlordane
0.00
0.00

chlordantoin
29.34
6.47

chlordecone
5.57
1.09

chlordimeform
12.84
1.81

chlorfenac
33.23
4.33

chlorfenethol
8.73
1.44

chlorfenprop methyl
15.43
2.25

chlorfenson
23.74
3.83

chlorfensulphide
19.28
3.48

chlorfensulphide
19.25
3.47

chlorfenvinphos
26.48
5.70

chlorfluazuron
30.90
8.49

chlorflurazole
54.12
6.44

chlorflurenol
28.20
4.56

chloridazon
61.09
7.90

chlorimuron-ethyl
58.81
14.25

chlormephos
42.43
6.42

chlormequat chloride
100.00
13.53

chlormidazole
20.93
3.07

chlornitrofen
14.80
2.46

5-chloro,3-methyl,4-nitropyrazole
57.96
5.29

chlorothalonil
33.31
4.56

3-chloro-p-toluidine
42.05
3.98

chloroxuron
23.64
4.42

chloroxynil
29.11
3.09

chlorphenesin
51.41
6.94

chlorphonium
1.29
0.36

chlorphoxim
35.70
7.50

chloroacetic acid
100.00
6.24

chlorobenzilate
24.18
4.88

chloromycorrhizin-a
32.88
6.20

chloroneb
0.00
0.00

chloropicrin
32.24
2.66

chloropon
73.01
7.28

chloropropylate
19.92
4.27

chlorpropham
34.74
5.02

chlorpyrifos
25.51
4.98

chlorpyrifos-methyl
30.12
5.15

chlorquinox
32.56
4.10

chlorsulfuron
55.70
11.39

chlorthal
52.56
7.96

chlorthiamid
36.73
4.22

chlorthiophos
20.71
4.48

chlozolinate
34.06
6.63

ciclopirox
10.66
1.61

cilofungin
65.11
48.00

cinmethylin
8.16
1.72

cinosulfuron
59.84
15.51

clethodim
25.71
5.02

climbazole
36.97
7.31

cloconazole
25.89
5.09

clocythrin
17.94
5.38

cloethocarb
48.04
8.38

clofencet
41.87
7.02

clofentezene
25.86
4.14

clofop isobutyl
12.65
2.96

clomazone
15.91
2.47

clomeprop
27.30
5.48

cloprop
32.87
4.25

clotrimazole
19.43
4.17

cloxyfonac
62.51
8.58

cloxyquin
35.29
3.59

CNP
14.80
2.46

cochlioquinone A
30.40
12.23

compactin
31.86
9.03

conen
32.02
6.85

coparaffinate
37.12
6.61

coroxon
38.24
8.05

coumachlor
28.87
6.04

coumaphos
35.98
7.87

coumatetrayl
27.22
4.92

3-CPA
46.92
5.44

4-CPA
46.92
5.44

CPMC
48.21
5.72

crotoxyphos
33.26
7.30

crufomate
35.81
7.32

cyanazine
62.36
10.47

cyanofenphos
33.49
6.49

cyanophos
43.81
6.82

cyclanilide
61.32
9.68

cycloate
21.47
3.73

cycloheximide
49.06
10.20

cycloprothrin
18.04
5.38

cyclosulfamuron
61.40
15.99

cycloxydim
17.96
4.35

cycluron
33.32
5.65

cyfluthrin
19.85
5.38

cyhalofop
36.18
7.13

cyhalofop-butyl
23.66
5.93

cyhalothrin
19.21
5.38

cyhexatin
4.73
1.15

cymoxanil
71.90
10.97

cyometrinil
51.38
6.62

cypendazole
69.30
10.91

cypendazole
61.84
14.06

cypermethrin
20.25
5.38

a-cyperone
6.33
1.12

cyphenothrin
19.87
5.37

cyprazine
56.08
8.32

cyproconazole
34.18
6.68

cyprodinil
39.02
5.98

cyprofuram
42.65
8.46

cypromid
33.26
4.38

cyromazine
84.11
9.57

cythioate
72.43
12.71

2,4-D
42.81
5.44

dalapon
76.37
6.81

daminozide
78.45
10.07

dazomet
61.16
6.92

2,4-DB
31.30
4.81

DCPA
24.41
4.36

DCPM
10.48
1.65

DDA
25.12
4.10

DDC-Ni
48.76
8.35

DDCP
0.00
0.00

DDDP
0.00
0.00

DDE
0.00
0.00

DDT
0.00
0.00

decan-1-ol
12.41
1.94

DEET
12.25
1.86

DEF
25.80
6.39

deltamethrin
19.77
5.37

demephion
34.32
5.34

demeton
37.08
6.26

demeton-O-methyl
45.70
7.40

demeton-S-methyl
34.69
5.64

demeton-S-methylsulphon
57.41
10.03

dermostatin A
40.76
23.59

dermostatin B
39.95
23.63

desmedipham
64.67
12.81

desmetryn
55.99
8.66

diafenthiuron
15.04
4.38

dialifos (dialifor)
49.55
11.02

diallate
18.33
3.52

diamate
40.72
5.74

diamidfos
75.32
10.53

diamthazole dihydrochloride
16.46
3.57

diaphene
32.23
5.95

diazinon
32.48
6.98

dibromochloropropane (DBCP)
0.00
0.00

dibutyl phthalate
35.38
7.57

dicamba
36.07
4.59

dicapthon
38.38
6.53

dichlobenil
23.27
2.28

dichlofenthion
23.83
4.49

dichlofluanid
25.08
4.77

dichlone
35.03
4.11

dichlormate
49.14
7.02

o-dichlorobenzene
0.00
0.00

dichlorophen
17.37
2.74

3,6-dichloropicolinic acid
46.18
4.81

1,3-dichloropropene
0.00
0.00

dichlorprop
30.26
4.25

dichlorprop-P
30.39
4.28

dichlorvos
38.52
5.08

diclobutrazol
27.10
5.90

diclofop methyl
13.26
2.72

diclomezine
37.89
5.42

dicloran
49.33
5.59

dicofol
7.14
1.43

dicrotophos
34.99
6.11

dicyclanil
85.32
10.71

dieldrin
0.00
0.00

dienochlor
0.00
0.00

diethatyl ethyl
25.21
5.73

diethofencarb
37.73
7.68

diethylcarbamazine
51.59
8.80

diethyltoluamide
12.32
1.89

difenacoum
18.22
4.90

difenoconazole
36.32
8.54

difenoxuron
22.42
4.42

difenzoquat
22.42
4.42

difethialone
16.77
4.84

diflubenzuron
45.27
7.94

diflufenican
37.01
7.99

diflumetorim
37.01
7.99

difunon
37.85
6.13

13,14-dihydro-3,4-epoxy melissodoric acid methyl ester acetate
32.48
9.56

dihydropyrone
36.26
6.39

dikegulac sodium
76.82
6.88

dimefluazole
39.79
7.72

dimefox
53.32
6.32

dimehypo
80.75
20.33

dimepiperate
30.30
5.90

dimethachlon
33.04
4.48

dimethachlor
19.84
3.67

dimethametryn
39.55
7.70

dimethipin
66.86
8.45

dimethirimol
23.07
3.89

dimethoate
71.18
10.88

dimethomorph
35.72
9.08

O-(4,6-dimethoxypyrimidin-2-yl) salicylic acid
57.22
10.13

dimethyl 4-(methylthio)phenylphosphate
20.58
3.71

dimethyl phthalate
48.91
6.56

dimethynonane
2.25
0.61

dimetilan
38.14
6.67

dinactin
15.72
8.78

dinex-diclexine
36.59
6.32

diniconazole-M
26.89
5.72

dinitramine
48.24
9.64

dinitrophenol
53.60
5.72

dinobuton
36.40
8.69

dinocap
26.79
7.08

dinopenton
36.26
8.61

dinoprop
38.77
6.29

dinoseb
39.17
6.28

dinoseb acetate
37.46
7.09

dinoterb
38.22
6.31

dinoterb acetate
36.73
7.13

dinoterbon
38.84
8.37

dioxabenzofos
50.04
6.21

dioxacarb
78.01
11.49

dioxapyrrolomycin
46.50
8.41

dioxathion
59.17
17.52

diphacinone
26.68
5.54

diphenamid
9.58
1.65

diphenane
39.78
5.98

diphenylamine
12.64
1.46

dipropetryn
34.18
6.65

dipropyl pyridine-2,5-dicarboxylate
50.54
9.35

dipyrithione
100.00
14.50

diquat
100.00
5.94

disulfoton
37.14
7.25

ditalimfos
52.50
9.26

dithianon
75.10
12.15

dithiazinine iodide
70.70
6.85

dithiopyr
42.91
10.54

diuron
30.49
4.42

DMCP
27.91
4.22

DNOC
46.98
5.74

dodemorph
7.22
1.78

dodicin
47.98
14.23

dodine
30.09
6.47

doproxydim
17.87
4.94

3,5-DP
29.74
4.15

drazoxolon
36.56
5.15

DSMA
83.06
10.58

dunnione
21.21
3.28

DuPont oxime fungicide
49.15
9.73

dymanthine
0.51
0.15

dymuron
28.28
5.55

echinocandin
58.51
46.39

econazole
32.90
7.35

edifenphos
25.62
4.93

eglinazine
85.90
12.80

emamectin benzoate
42.38
28.99

embelin
33.80
7.85

empenthrin
9.26
2.20

endosulfan
32.14
6.08

endothall
77.62
9.30

endothion
62.95
11.22

endrin
0.00
0.00

EPBP
18.66
3.73

5-epi-30-hydroxymilbemycin a14
41.16
19.81

EPN
57.83
11.62

epoxiconazole
36.14
6.78

EPTC
25.02
4.06

erbon
23.26
4.72

esfenvalerate
19.68
5.41

esprocarb
16.63
3.46

etacelasil
42.30
10.05

etaconazole
46.33
9.25

ethalfluralin
23.38
4.92

ethametsulfuron methyl
68.58
17.39

ethephon
65.16
5.91

ethidimuron
69.02
11.63

ethiofencarb
41.94
6.79

ethiolate
22.65
3.07

ethion
52.42
13.37

ethiozin
51.12
7.19

ethirimol
38.99
6.51

ethoate methyl
60.80
10.10

ethofumesate
32.67
6.19

ethoprop
30.44
5.52

ethoxyquin
15.08
2.51

ethoxysulfuron
56.36
14.37

ethychlozate
57.24
7.73

ethylan
0.00
0.00

ethylene
0.00
0.00

ethylene bis trichloroacetate
39.79
7.40

ethylene dibromide
0.00
0.00

ethylene dichloride
0.00
0.00

2-ethyl-1,3-hexanediol
31.17
4.31

ethylidene diacetate
45.47
5.25

etinofen
54.39
7.80

etofenprox
3.82
1.03

etridiazole
32.03
4.30

etrimfos
42.40
8.32

eugenol (clove oil)
10.84
1.35

exalamide
40.49
7.01

EXD
55.81
8.92

famoxadone
32.77
7.56

famphur
52.62
10.73

fenaminosulf
49.95
8.77

fenamiphos
28.66
6.24

fenapanil
35.81
6.92

fenarimol
32.92
6.34

fenazaflor
50.62
9.96

fenazaquin
18.51
4.02

fenbuconazole
34.51
7.60

fenchlorazole
31.89
5.98

fenchlorphos
23.05
3.96

fenclorim
19.28
2.31

fenfuram
57.34
7.69

fenitropan
52.58
10.22

fenitrothion
37.87
6.51

fenobucarb (BPMC)
40.47
6.51

fenoprop
28.18
4.28

fenothiocarb
19.17
3.63

fenoxaprop ethyl
23.78
5.22

fenoxaprop-P-ethyl
23.91
5.25

fenoxycarb
38.07
7.92

fenpiclonil
43.32
5.72

fenpropathrin
21.55
5.36

fenpropidin
0.46
0.11

fenpropimorph
6.69
1.69

fenpyroximate
21.70
6.27

fenridazon
41.86
6.44

fenson
36.02
5.41

fensulam
60.58
15.52

fensulfothion
32.14
6.43

fenthiaprop ethyl
15.97
3.61

fenthion
24.78
4.48

fentiazon
39.07
6.92

fenticonazole
26.79
7.28

fentrifanil
35.82
7.28

fenuron
36.04
4.42

fenvalerate
19.69
5.41

ferbam
48.18
12.19

ferimzone
28.78
5.43

filipin III
46.26
24.59

flamprop-isopropyl
21.57
5.12

flamprop-methyl
24.31
5.12

flazasulfuron
60.18
13.64

flocoumafen
17.11
5.44

fluazifop butyl
19.57
4.85

fluazifop-P-butyl
19.57
4.85

fluazifop methyl
19.98
4.16

fluazinam
43.80
9.98

flubenzimine
26.22
5.85

fluchloralin
23.15
4.92

flucofuron
33.20
7.08

fluconazole
67.47
12.39

flucycloxuron
32.72
9.52

flucythrinate
28.92
8.47

flucytosine
100.00
7.61

fludioxinil
77.01
10.22

fluenetil
32.29
5.55

flufenoxuron
29.56
7.65

flufenzine
26.23
4.13

flumetover
7.91
1.89

flumetralin
20.84
4.94

flumiclorac pentyl
44.80
11.56

fluometuron
29.83
4.42

fluorbenside
0.00
0.00

fluorchloridone
11.74
2.01

fluorglycofen ethyl
37.55
9.60

fluoroacetamide
100.00
5.77

fluorodifen
27.71
4.92

fluoromide
31.92
4.28

fluoronitrofen
15.41
2.46

fluothiuron
24.56
4.46

fluotrimazole
17.22
3.88

flupropacil
37.25
8.60

flupropadine
1.87
0.49

fluquinconazole
47.56
9.27

flurazole
39.53
6.82

flurenol-butyl
27.90
5.31

fluridone
22.01
4.27

fluroxpyr
74.14
10.29

flurprimidol
34.52
6.83

flurtamone
36.12
7.14

flusilazole
20.09
3.85

flusulfamide
44.27
9.32

flutolanil
29.70
6.09

flutriafol
40.14
7.35

fluvalinate
25.79
8.02

fluxofenim
43.40
7.77

folcysteine
81.97
9.53

folpet
45.71
6.78

fomesafen
47.78
11.18

fonofos
25.22
4.18

forchlorfenuron
64.98
9.74

formetanate HCl
79.04
6.00

formothion
47.31
7.90

fosamine ammonium
74.80
8.98

fosetyl aluminum
61.98
14.80

fosmethilan
35.21
8.32

fospirate
27.54
4.54

fosthiazate
56.85
10.85

fosthietan
72.54
11.12

fthalide (phthalide)
33.24
4.28

fuberidazole
74.60
7.82

fungichromin
50.42
27.28

furalaxyl
34.32
7.23

furathiocarb
35.89
9.61

furconazole-cis
43.43
9.70

furmecyclox
12.64
2.34

genaconazole
49.94
10.12

genite
33.52
5.41

gibberellic acid
42.35
9.43

glufosinate ammonium
100.00
7.88

glyceollin
29.76
6.30

glyodin
49.59
5.65

glyoxime
85.46
5.42

glyphosate
100.00
11.37

glyphosine
100.00
16.57

griseofulvin
29.15
6.44

guazatine
58.09
20.29

hadacidin
100.00
8.61

halethazole
11.03
2.57

halfenprox
5.73
1.61

halicrinate
27.98
4.49

halofenozide
35.68
7.92

halosulfuron methyl
61.71
15.79

haloxyfop methyl
15.06
3.30

harzianopyridone
36.88
7.36

heptachlor
0.00
0.00

heptenophos
26.16
3.97

heptopargil
4.17
0.71

hexachloroacetone
8.73
1.11

hexachlorophene
7.99
1.62

hexaconazole
32.66
6.65

hexaflumuron
57.28
13.63

hexaflurate
100.00
6.27

hexazinone
29.13
5.41

hexetidine
25.43
8.01

hexylresorcinol
18.19
2.83

hexythiazox
36.29
8.21

HW 863
23.26
5.42

hycanthone
52.16
12.51

hydantocidin
100.00
13.45

hydramethylnon
26.46
8.27

hydrated copper sulfate
100.00
2.50

2-hydrazinoethanol
100.00
7.04

hydrogen cyanide
100.00
3.10

hydroprene
9.23
2.26

hymexazol
11.53
0.80

ICI 153066
34.74
6.95

imazalil
38.57
7.22

imazamethabenz-methyl (meta)
37.96
7.89

imazamethabenz-methyl (para)
37.96
7.89

imazapyr
47.41
6.47

imazaquin
46.42
9.51

imazethapyr
47.55
9.79

imazosulfuron
59.00
13.58

imibenconazole
33.11
7.63

imidacloprid
70.62
10.87

iminoctadine
51.67
16.21

imiprothrin
46.61
11.03

inabenfide
55.59
11.45

indole-3-butyric acid
62.92
8.78

inezin
25.48
4.90

iodofenphos
22.44
4.06

iodopropargyl fungicide
9.40
1.58

ioxynil
25.21
3.08

ipazine
34.98
6.31

ipconazole
29.29
6.79

iprobenfos
22.56
4.66

iprodione
42.20
8.36

IPSP
33.31
7.31

isazophos
33.50
6.91

Ishihara pyridyl carbamate fungicide
43.87
7.47

isobenzan
3.38
0.62

isocarbamid
66.15
9.34

isoconazole
31.26
7.35

isofenphos
44.60
10.96

isomethiozin
32.24
6.11

isopamphos
67.08
6.22

isoprocarb
67.08
6.22

isopropalin
38.54
5.68

isopropylate
21.39
4.92

N-(isopropyloxycarbonyl)-L-valine-(R)-1-(B-naphthyl)ethylamide
37.16
5.98

isoprothiolane
28.57
7.52

isoprothiolane
39.00
7.97

isoproturon
27.13
4.42

isothioate
34.26
6.24

isouron
17.97
3.03

isoxaben
20.95
5.13

isoxaflutole
23.97
4.84

isoxapyrifop
15.37
3.51

isoxathion
20.86
4.15

itraconazole
41.72
18.28

ivermectin B1a
40.26
25.98

ivermectin B1a
40.26
25.98

ivermectin B1b
41.11
25.98

japonilure
16.62
3.17

kadethrin
31.85
8.46

kainic acid
70.50
11.44

karbutilate
42.33
8.92

kasugamycin
91.91
24.00

kayaphenon
8.34
1.41

ketoconazole
52.10
17.07

kinoprene
19.68
4.66

knockbal
39.59
6.48

a-kosin
24.79
8.27

b-kosin
25.78
8.59

kresoxim-methyl
21.95
4.76

lactofen
30.85
8.32

laetisaric acid
24.16
6.02

lanoconazole
56.78
10.46

lardolure
13.43
3.03

lenacil
37.94
5.97

leptophos
24.35
4.59

leucanicidin
28.16
17.00

lindane
0.00
0.00

linuron
33.18
5.01

loflucarban
45.48
7.97

lucanthone hydrochloride
64.68
4.68

lucensomycin
59.52
30.74

lythidathion
58.68
11.27

macbal
42.34
5.68

magnesium phosphide
100.00
3.22

malathion
49.70
11.33

maleic hydrazide
100.00
6.82

mazidox
100.00
13.68

S-MBTU
34.30
6.10

MCPA
38.79
5.02

MCPB
30.83
4.81

MCPCA
30.95
5.82

mebendazole
61.69
10.79

mebenil
31.86
4.60

mecarbam
54.50
12.53

mecarphon
56.46
10.28

mecoprop
29.76
4.25

medinoterb acetate
34.24
7.12

mefenacet
27.65
5.06

mefluidide
61.58
11.52

MEMC
7.05
0.60

menazon
74.38
12.79

mepanipyrim
38.25
5.97

mepartricin A
54.89
46.47

mepartricin B
58.64
48.77

mephosfolan
56.31
10.22

mepronil
25.01
4.83

merphos
21.75
5.11

metalaxyl
30.64
6.49

metaldehyde
39.43
5.49

metam
100.00
7.60

metamitron
50.64
6.59

metam sodium
100.00
10.39

metazachlor
40.82
7.59

metconazole
32.46
6.68

methabenzthiazuron
53.30
7.46

methacrifos
47.51
7.88

methamidophos
85.74
8.32

metham sodium
100.00
5.68

methasulfocarb
76.28
12.19

methazole
25.65
3.65

methfuroxam
31.78
5.08

methidathion
63.40
11.46

methiocarb
35.07
5.71

methiquat chloride
100.00
6.76

methiuron
36.06
5.19

methometon
52.76
11.51

methomyl
50.33
6.13

methoprene
10.23
2.86

methoprotryne
46.41
9.40

methoxychlor
0.00
0.00

methoxyfenozide
20.43
5.57

methyl anthranilate
74.91
7.94

methyl bromide
0.00
0.00

methyl 2-(2-chloro-4-fluoro-5[(3-oxoperhydro[1,2,4]thiadiazolo[3,4-a]pyridazin-1-ylidene)amino]phenylthio)acetate
45.94
10.73

methyl-3,6-dichloro-o-anisate
17.65
2.49

methyldymron
28.23
5.53

1,1'-methylenedi(thiosemicarbazide)
100.00
13.43

methyl eugenol
0.00
0.00

methyl metiram
86.06
52.16

3-(3-methyl-1,2,4-oxadiazole)azabicyclo[2.2.1]heptane
17.76
2.15

methyl parathion
43.71
6.95

metiram
100.00
55.58

metobromuron
34.89
5.01

metolachlor
12.62
2.67

metolcarb
47.07
5.68

metoxuron
29.88
4.63

metribuzin
45.93
7.18

metsulfovax
46.35
7.03

metsulfuron-methyl
62.31
14.34

mevinphos
42.94
6.91

mexacarbate
33.06
5.68

miconazole
30.88
7.16

mildiomycin
85.13
31.14

milneb
64.19
15.12

mirex
0.00
0.00

molinate
40.53
5.98

monalide
40.53
5.98

monisouron
43.79
6.76

monocrotophos
59.90
9.73

monolinuron
37.48
5.43

monuron
33.04
4.42

morphothion
76.64
14.49

MSMA
77.99
7.65

mulundocandin
63.03
47.39

muscalure
0.00
0.00

myclobutanil
37.45
7.55

myclozolin
35.65
6.37

myxothiazol A
27.87
9.55

NAA
38.28
4.66

nabam
100.00
18.71

naftifine
6.53
1.24

naled
22.27
3.75

naphthalene
0.00
0.00

naphthalene
0.00
0.00

naphthaleneacetamide
39.07
4.81

naphthalic anhydride
42.27
4.60

2-naphthol
15.78
1.42

naproanilide
28.90
5.48

napropamide
10.73
2.13

naptalam
51.07
9.10

napthalene acetamide
39.07
4.81

(2-napthyloxy)acetic acid
42.02
5.44

natamycin
64.43
30.68

nearal
15.10
2.32

neburon
35.96
6.65

neo-asozin
76.63
6.01

neryl formate
76.63
6.01

niclosamide
21.77
3.53

niclosamide
50.72
9.11

nicosulfuron
62.88
16.01

nicotine
20.29
2.45

nifluridide
81.21
15.01

nifuratel
75.67
13.20

nikkomycin X
90.86
27.24

nipyraclofen
42.31
7.22

nitenpyram
63.64
11.60

nithiazine
100.00
10.58

nitralin
44.23
10.18

nitrofen
15.86
2.46

nitrothal isopropyl
42.89
8.93

norea
29.27
4.89

norflurazon
35.54
5.87

novaluron
67.32
17.26

nuarimol
33.93
6.30

Nuclear Polyhedrosis Virus
33.93
6.30

nystatin
53.59
37.59

n-octyl isothiazalone
29.27
4.86

2-(octylthio)ethanol
27.48
4.69

ofurace
36.82
6.89

okaramine A
38.90
12.72

oligomycin D
27.18
16.69

omethoate
70.00
10.29

omoconazole
26.09
6.55

omphalotin
41.84
43.92

orbencarb
19.33
3.46

oryzalin
54.60
12.35

oudemansin A
20.01
4.44

oxabetrinil
66.00
10.33

oxadiargyl
25.12
5.48

oxadiazon
18.26
4.09

oxadixyl
42.65
8.46

oxamniquine
71.03
14.24

oxamyl
59.86
9.68

oxantel
41.46
6.45

oxiconazole nitrate
65.61
5.67

oxolinic acid
70.15
10.97

oxycarboxin
67.45
11.47

oxydemeton methyl
47.85
8.07

oxydeprofos
36.86
6.71

oxydisulfoton
48.17
9.70

oxyfluorfen
12.10
2.46

oxythioquinox
57.07
7.16

paclobutrazol
28.57
5.84

papulacandin B
47.26
29.92

paraherquamide
35.66
11.70

paraoxon
41.22
7.46

paraquat
100.00
10.00

parathion
37.61
7.03

parinol
32.65
6.28

partricin A
56.32
46.81

partricin B
60.26
49.24

PCNB
18.16
2.46

pebulate
23.12
4.06

pecilocin
36.13
8.41

pefurazoate
50.80
12.62

pelletierine
56.39
6.83

penconazole
28.84
5.24

pencycuron
31.22
6.80

pendimethalin
35.64
7.23

pentachlorobenzoic acid
23.82
3.32

pentachlorophenol
6.45
0.80

pentachlorophenol (PCP)
6.41
0.79

pentanochlor (solan)
24.37
4.31

pepstatin A
49.85
27.35

perfluidone
58.95
12.24

perimycin A
49.64
41.95

permethrin
14.24
3.57

PF 1022A
33.61
24.15

phenamiphos
28.61
6.28

phencapton
32.62
7.27

phenisopham
37.91
9.07

phenmedipham
61.53
12.20

phenothiol
30.17
4.92

d-phenothrin
14.01
3.57

phenthoate
38.01
7.96

phenylmercuric acetate
35.32
3.90

phorate
48.12
8.82

phosalone
55.70
12.12

phosdiphen
15.15
3.38

phosfolan
63.57
10.57

phosmet
62.93
11.69

phosphamidon
37.18
8.06

phoxim
38.05
7.63

picloram
71.11
8.84

pimaricin
58.42
27.73

pindone
32.35
5.16

piperalin
22.11
4.90

piperazine
100.00
7.65

piperazine adipate
91.96
8.64

piperazine tartrate
100.00
9.17

piperonyl butoxide
40.37
10.51

piperophos
36.59
9.41

piproctanylium bromide
71.37
7.12

pirimicarb
26.57
4.83

pirimiphos ethyl
31.64
7.58

pirimiphos methyl
35.56
7.56

pisiferic acid
18.55
4.43

plifenate
12.56
2.30

PMA
35.61
3.95

pneumocandin A0
61.11
49.94

pneumocandin B0
66.42
52.50

polyoxin B
100.00
32.56

polyoxin D
100.00
32.79

potassium iodide
100.00
6.67

prallethrin
16.68
3.99

praziquantel
35.87
7.62

precocene 1
0.00
0.00

pretilachlor
19.40
4.63

primisulfuron methyl
79.31
20.51

probenazole
42.43
5.67

prochloraz
42.75
9.83

procymidone
22.01
3.67

prodiamine
42.35
9.53

profenofos
22.67
4.70

profluralin
22.78
4.94

proglinazine
71.07
11.48

prohexadione
77.02
11.48

promecarb
35.31
5.68

promecarb A
23.58
5.11

prometon
33.79
5.89

prometryn
36.73
6.66

pronamide
15.84
2.68

propachlor
10.66
1.61

propamocarb
47.54
7.92

propanil
35.09
4.71

propaphos
22.71
4.87

propaquizafop
32.20
9.16

propargite
26.45
6.75

propazine
43.08
7.08

propetamphos
50.05
10.59

propham
37.65
5.02

propiconazole
43.18
9.08

propineb
85.08
12.06

propionic acid
67.66
4.40

propisochlor
20.10
4.29

propoxur
46.73
7.28

propyl isome
35.48
9.03

prosulfocarb
22.91
4.46

prosulfuron
46.35
11.38

prothiocarb hydrochloride
72.58
4.88

prothiophos
23.10
4.81

prothoate
50.17
10.34

proxan
51.72
5.22

prynachlor
10.47
1.64

pymetrozine
74.89
10.55

pyracarbolid
37.14
5.71

pyraclofos
33.91
7.63

pyrantel
35.25
5.04

pyrazolate
27.15
6.78

pyrazophos
48.29
11.81

pyrazosulfuron ethyl
63.45
16.18

pyrazoxyfen
28.95
6.99

pyrethrin I
15.09
3.98

pyributicarb
28.25
6.66

pyrichlor
12.64
1.25

pyridaben
15.82
4.07

pyridaphenthion
43.04
9.15

pyridate
28.47
7.36

pyridinitnil
3.20
0.46

pyrifenox
13.30
2.40

pyrimethanil
43.51
5.96

pyrimidifen
30.56
8.30

pyriproxyfen
14.23
3.02

pyrithione
14.69
1.17

pyroquilon
14.55
1.64

pyroxychlor
11.22
1.57

pyroxyfur
17.09
2.95

pyrrolnitrin
43.67
5.76

pyrvinium pamoate
40.98
9.64

quercimeritrin
87.67
24.58

quinacrine
16.33
4.57

quinalphos
40.50
7.56

quinazamid
95.86
10.41

quinclorac
36.83
4.73

quinmerac
36.02
4.73

8-quinolinol
39.68
3.59

quinoxyfen
8.73
1.41

quizalofop-ethyl
27.41
6.33

resmethrin
21.42
5.37

rhodethanil
27.21
3.77

rotenone
17.09
4.27

ryanodine
17.05
4.25

salclomide
41.85
9.06

salicylanilide
52.00
7.22

a-santoin
20.26
3.53

saperconazole
37.74
15.94

schradan
100.00
16.66

scilliroside
50.26
21.19

secbumeton
40.86
7.12

sertaconazole
29.93
7.22

sesone
53.74
10.01

sethoxydim
16.90
4.35

siccanin
10.83
2.80

siduron
36.21
6.27

simazine
69.38
9.54

simetryn
58.97
9.12

sindone
4.58
1.11

sinefungin
100.00
25.17

sinigrin
79.65
16.79

sintofen
42.49
9.43

sodiumfluoaluminate
100.00
4.10

sodium fluoride
100.00
4.70

sodium fluoroacetate
100.00
8.58

sodium hexafluorosilicate
80.00
2.26

sodium pentachlorophenate
31.66
5.29

sodium propionate
64.01
6.10

sodium tetrathiocarbonate
100.00
13.70

soraphen A
29.31
11.45

spinosyn
22.45
11.98

spiroxamine
19.59
5.03

stibocaptate
100.00
51.02

stibophen
100.00
22.46

stilbazium iodide
64.37
6.22

strobilurin A
21.91
4.31

strychnine
26.47
5.36

sulbentine
48.81
9.90

sulcofuron
45.19
12.24

sulconazole
30.48
6.98

sulcotrione
42.64
8.30

sulfentrazone
64.06
11.38

sulfluramid
78.48
19.93

sulfometuron-methyl
60.92
13.61

sulfotep
45.07
9.93

sulfoxide
26.12
6.51

sulfur
0.00
0.00

sulfuryl fluroide
100.00
4.91

sulprofos
24.68
5.33

suramin sodium
90.43
79.28

swep
45.27
6.45

2,4,5-T
35.75
4.91

2,3,6-TBA
28.36
3.32

TCA
35.51
3.08

TDE
0.00
0.00

tebuconazole
30.80
6.82

tebufenozide
41.48
8.72

tebufenpyrad
24.98
5.96

tebuthiuron
46.82
8.02

tecnazene
19.60
2.47

teflubenzuron (CME-13406)
38.95
7.65

tefluthrin
14.75
3.58

temephos
32.47
9.03

tenonitrozole
73.81
10.26

TEPA
100.00
12.15

TEPP
41.73
8.50

terbacil
31.72
4.72

terbinafine
0.40
0.09

terbucarb
22.56
5.26

terbufos
34.59
7.46

terbumeton
39.50
6.94

terbuthylazine
49.08
8.12

terbutryn
42.17
7.70

terconazole
42.57
14.67

tetrachloroethylene
0.00
0.00

tetrachlorothiophene
0.00
0.00

tetrachlorvinphos
23.60
4.76

tetraconazole
61.13
12.61

tetradifon
15.98
2.83

tetrafluoron
63.87
11.11

tetrahydroechinocandin B
57.96
46.63

tetramethrin
31.63
7.50

tetramisole
61.44
7.75

tetranactin
15.04
8.78

tetrasul
0.00
0.00

thallium sulfate
100.00
6.81

thanite
26.60
5.05

thaxtomin A
64.75
17.88

thenylchlor
9.92
2.09

thiabendazole
77.54
8.51

thiabendazole
77.54
8.51

thiangazole
52.21
18.75

thiazafluron
74.74
9.41

thiazopyr
50.25
12.06

thicyofen
49.81
7.18

thidiazuron
73.40
9.54

thifensulfuron-methyl
70.24
15.72

thifluzamide
30.49
6.93

thiobencarb
19.33
3.46

thiocyclam hydrogenoxalate
79.99
6.70

thiodicarb
38.90
9.50

thiofanox
34.42
6.09

thiometon
36.99
6.24

thionazin
58.52
9.87

thiophanate
81.24
19.98

thiophanate methyl
85.56
18.81

thioquinox
23.47
2.78

thiram
46.82
7.71

thymol
11.71
1.42

thymyl N-isoamylcarbamate
23.77
5.11

TIBA
23.39
3.32

tiocarbazil
13.85
3.43

tioconazole
33.28
7.24

toclofos methyl
23.41
4.11

tolciclate
14.52
3.09

tolindate
15.16
3.02

tolnaftate
17.33
3.44

tolyfluanid
22.93
4.63

tralkoxydim
21.29
4.45

tralomethrin
17.52
5.38

transfluthrin
17.01
3.62

triacetin
62.13
10.27

triadimefon
36.47
7.15

triadimenol
36.16
7.32

triallate
17.28
3.52

triapenthenol
26.55
5.52

triarimol
33.07
6.40

triasulfuron
56.96
13.59

triazamate
36.26
8.10

triazophos
38.95
7.74

triazoxide
83.11
10.98

tribonate
47.17
12.33

tribufos
24.59
5.98

tricamba
33.16
4.59

trichlamide
41.78
9.03

trichlorfon
33.37
5.01

2,3,6-trichlorobenzoic acid
23.39
3.32

trichloronate
25.66
4.25

triclopyr
44.92
6.16

tricyclazole
46.38
4.98

tridemorph
8.00
2.18

tridiphane
12.17
2.00

trietazine
49.40
8.77

trifenmorph
28.53
6.42

triflumazid
29.43
6.80

triflumizole
36.00
7.61

triflumuron
46.17
9.26

trifluralin
22.85
4.92

triflusulfuron
63.16
17.40

triforine
55.48
13.95

trimethacarb (H variant)
42.34
5.68

trinactin
15.38
8.78

trinexapac
78.33
11.50

triphenyl tin acetate
9.50
2.02

triphenyl tin hydroxide
6.25
1.14

triprene
13.18
3.58

triticonazole (RPA 400727)
29.18
6.74

TSMTB
28.43
3.86

tubericidin
100.00
16.57

ujothion
72.27
13.12

undecylenic acid
26.38
4.40

uniconazole-P
29.21
5.97

uniconazole-P
28.35
5.71

urea stibamine
97.20
15.24

validamycin
100.00
34.09

validoxylamine A
100.00
23.81

vamidothion
63.28
12.89

veratridine
46.50
22.08

vernolate
23.19
4.08

Verticillium lecanii
23.19
4.08

vinclozolin
26.31
4.41

viridin
51.38
10.81

warfarin
30.86
6.12

xylylcarb
42.30
5.71

3,5-xylyl methylcarbamate
42.31
5.71

zarilamide
45.34
7.59

zeatin
74.25
10.97

zwittermicin A
100.00
29.85





Table 2-3.  SOLVENTS

Name
Percent hydrophilic surface area
Hydrophilic surface area (cm2/mol x 109)

acetal
14.09
1.56

acetaldehyde
42.16
1.86

acetic acid
73.27
3.79

acetic anhydride
48.29
3.90

acetol
67.71
4.39

acetone
19.38
1.11

acetone cyanohydrin
47.19
3.77

acetonitrile
27.14
1.18

acetonylacetone
22.40
2.22

acetophenone
12.46
1.11

4-acetylbutyric acid
55.34
5.93

acetyl chloride
29.32
1.60

2-acetylcyclohexanone
24.02
2.66

2-acetylcyclopentanone
27.22
2.66

acetylene
0.00
0.00

2-acetylpyridine
38.83
3.39

3-acetylpyridine
47.94
4.19

4-acetylpyridine
44.28
3.86

2-acetylthiophene
13.17
1.12

acetyltrimethylsilane
10.79
1.11

acrolein
43.82
2.31

acrylic acid
84.69
5.10

acrylonitrile
44.46
2.33

allyl acetate
31.43
2.75

allyl alcohol
33.11
1.93

allylbenzene
0.00
0.00

amyl acetate
23.21
2.76

aniline
90.81
6.40

anisole
0.00
0.00

benzaldehyde
29.69
2.26

benzene
0.00
0.00

benzoic acid
58.66
4.90

benzonitrile
30.12
2.28

benzophenone
12.08
1.48

benzyl acetate
32.66
3.61

benzyl alcohol
34.30
2.80

benzyl benzoate
27.05
3.86

benzyl chloride
0.00
0.00

benzyl ether
0.00
0.00

biphenyl
0.00
0.00

bromobenzene
0.00
0.00

bromochloromethane
0.00
0.00

bromoethane
0.00
0.00

bromoform
0.00
0.00

bromomethane
0.00
0.00

bromotriflouromethane
0.00
0.00

1,3-butanediol
51.13
4.29

n-butane
0.00
0.00

1-butanol
25.41
1.94

2-butanol
18.74
1.43

2-butanone
15.72
1.11

1-butene
0.00
0.00

n-butyl acetate
26.14
2.76

n-butylamine
44.64
3.51

butyl benzyl phthalate
36.18
7.52

1-butyne
0.00
0.00

butyraldehyde
26.31
1.86

n-butyric acid
56.18
4.41

g-butyrolactone
57.21
3.69

butyronitrile
33.31
2.34

carbon disulfide
100.00
4.63

carbon tetrachloride
0.00
0.00

chlorobenzene
0.00
0.00

1-chlorobutane
0.00
0.00

chlorodifluoromethane
0.00
0.00

chloroethane
0.00
0.00

chloroform
0.00
0.00

chloromethane
0.00
0.00

1-chloropentane
0.00
0.00

1-chloropropane
0.00
0.00

o-cresol
9.76
0.80

cyclohexane
0.00
0.00

cyclohexanol
16.36
1.43

cyclohexanone
18.83
1.54

cyclohexylamine
55.45
4.97

cyclohexyl chloride
0.00
0.00

cyclopentane
0.00
0.00

cyclopentanol
19.14
1.43

cyclopentanone
22.31
1.55

DBNPA
100.00
9.83

decalin
0.00
0.00

n-decane
0.00
0.00

1-decanol
12.41
1.94

3-decanone
7.37
1.11

1,2-dibromoethane
0.00
0.00

dibutyl ether
4.62
0.60

dibutyl phthalate
35.49
7.60

dibutyl sebacate
19.10
5.51

dibutyl stearate
14.43
5.51

o-dichlorobenzene
0.00
0.00

dichlorodiflouromethane
0.00
0.00

1,2-dichloroethane
0.00
0.00

1,2-dichloroethene (trans)
0.00
0.00

dichlorofluoromethane
0.00
0.00

1,2-dichlorotetraflouroethane
0.00
0.00

diethanolamine
100.00
9.46

N,N-diethylacetamide
16.08
1.77

diethylamine
47.08
3.74

N,N-diethylaniline
0.00
0.00

p-diethylbenzene
0.00
0.00

diethyl carbonate
39.59
3.97

diethylene glycol
100.00
9.18

diethylene glycol butyl ether
57.39
8.35

diethylene glycol ethyl ether
70.26
8.35

diethylene glycol methyl ether
70.38
7.42

diethylenetriamine
100.00
9.93

diethyl ether
7.82
0.60

diethyl fumarate
48.41
6.63

diethyl phthalate
41.29
6.65

diethyl sulfate
61.42
6.66

diethyl sulfide
0.00
0.00

diiodomethane
0.00
0.00

diisobutyl ketone
8.08
1.11

diisopropyl ether
5.88
0.61

1,2-dimethoxybenzene
0.00
0.00

N,N-dimethylacetamide
20.29
1.65

N,N-dimethylaniline
0.00
0.00

N,N-dimethylbenzylamine
1.05
0.12

2,2-dimethyl-1-butanol
13.61
1.43

3,3-dimethyl-1-butanol
13.61
1.43

N,N-dimethylethylamine
1.21
0.10

N,N-dimethyl formamide
35.70
2.44

2,2-dimethyl-1-pentanol
12.08
1.43

dimethyl phthalate
49.20
6.63

dimethyl sulfone
37.76
2.59

dimethyl sulfoxide
31.85
1.99

N,N-dimethyltoluamine
0.00
0.00

di-n-propylamine
35.25
3.74

dioctyl phthalate
23.64
7.60

1,4-dioxane
100.00
6.92

dipropylene glycol
48.95
5.80

dipropylene glycol methyl ether
25.27
3.34

dipropyl ether
5.81
0.60

dodecane
0.00
0.00

eicosane
0.00
0.00

ethane
0.00
0.00

ethanethiol
0.00
0.00

ethanol
28.83
1.43

ethanolamine
100.00
5.97

2-ethoxyethyl acetate
50.34
5.71

ethyl acetate
28.54
2.25

ethylbenzene
0.00
0.00

ethylbenzoate
22.49
2.49

2-ethyl-1-butanol
13.90
1.43

ethyl cinnamate
25.05
3.31

ethylene
0.00
0.00

ethylene carbonate
100.00
5.95

ethylenediamine
100.00
6.25

ethylene glycol
100.00
5.72

ethylene glycol butyl ether
44.10
4.89

ethylene glycol ethyl ether
58.05
4.89

ethylene glycol methyl ether
68.95
4.89

ethyl formate
46.17
3.03

ethyl heptanoate
15.47
2.25

ethyl hydrocinnamate
19.30
2.65

ethylphenyl ether
0.00
0.00

ethyl phenyl ketone
14.39
1.48

ethyl propionate
24.42
2.25

fluorobenzene
0.00
0.00

fluoromethane
0.00
0.00

p-fluorotoluene
0.00
0.00

formaldehyde
100.00
3.11

formamide
100.00
4.02

formic acid
100.00
3.86

furan
10.47
0.52

furfural
78.23
5.09

glycerol
100.00
7.82

n-heptane
0.00
0.00

1-heptanol
16.67
1.94

2-heptanol
12.30
1.43

3-heptanol
12.30
1.43

4-heptanol
12.30
1.43

2-heptanone
10.05
1.11

hexadecane
0.00
0.00

hexamethylphosphoramide
100.00
15.28

hexanal
23.85
2.32

n-hexane
0.00
0.00

1-hexanol
18.83
1.94

2-hexanol
13.90
1.43

3-hexanol
13.90
1.43

2-hexanone
11.42
1.11

hexylene glycol
25.69
2.87

hydrocinnamonitrile
22.93
2.34

iodobenzene
0.00
0.00

iodomethane
0.00
0.00

isoamyl acetate
18.92
2.25

isobutane
0.00
0.00

isobutyl acetate
21.30
2.25

isobutyl isobutyrate
17.00
2.25

isooctane
0.00
0.00

isophorone
9.18
1.11

isopropyl palmitate
8.08
2.25

lactic acid
71.01
5.16

mesitylene
0.00
0.00

methacrylic acid
45.85
3.37

methane
0.00
0.00

methanol
39.40
1.43

o-methoxyphenol
15.11
1.37

methyl acetate
34.39
2.25

methylal
38.23
2.73

2-methylbutane
0.00
0.00

2-methyl-1-butanol
15.97
1.43

2-methyl-2-butanol
15.78
1.43

3-methyl-1-butanol
15.95
1.43

methylcyclohexane
0.00
0.00

methylene chloride
0.00
0.00

methyl formate
57.92
3.03

2-methyl-2-heptanol
10.94
1.43

3-methyl-3-heptanol
10.94
1.43

3-methylhexane
0.00
0.00

methyl hexanoate
18.94
2.25

2-methyl-2-hexanol
12.18
1.43

3-methyl-3-hexanol
12.18
1.43

5-methyl-2-hexanol
12.29
1.43

methyl isoamyl ketone
10.03
1.11

methyl isobutyl ketone
11.40
1.11

methyl methacrylate
25.81
2.25

1-methylnaphthalene
0.00
0.00

methyl octanoate
15.47
2.25

methyl oleate
8.22
2.25

3-methylpentane
0.00
0.00

2-methyl-1-pentanol
13.90
1.43

2-methyl-2-pentanol
13.74
1.43

2-methyl-3-pentanol
13.89
1.43

3-methyl-2-pentanol
13.88
1.43

3-methyl-3-pentanol
13.74
1.43

4-methyl-1-pentanol
18.80
1.94

4-methyl-2-pentanol
13.88
1.43

methyl phenoxyacetate
35.60
4.22

methyl phenylacetate
24.20
2.70

1-methylpiperidine
1.09
0.10

2-methyl-1-propanol
18.73
1.43

2-methyl-2-propanol
18.46
1.43

methyl propionate
28.54
2.25

N-methylpyrrole
0.00
0.00

N-methyl pyrrolidinone
38.03
3.03

morpholine
100.00
7.23

naphthalene
0.00
0.00

nitrobenzene
30.75
2.47

2-nitrobenzonitrile
49.42
4.75

nitroethane
42.93
2.65

nitromethane
54.74
2.65

2-nitropropane
35.29
2.65

n-nonane
0.00
0.00

1-nonanol
13.57
1.94

nonoxynol-1
17.20
3.91

nonylphenol
4.12
0.80

n-octane
0.00
0.00

octanoic acid
33.44
4.40

1-octanol
14.96
1.94

2-octanol
11.04
1.43

2-octanone
8.97
1.11

n-octyl pyrrolidinone
36.21
6.24

oleic acid
16.94
4.40

pentachloroethane
0.00
0.00

n-pentane
0.00
0.00

1-pentanol
21.63
1.94

2-pentanol
15.96
1.43

3-pentanol
15.96
1.43

2-pentanone
13.23
1.11

3-pentanone
13.23
1.11

perfluoroheptane
61.30
10.60

phenethyl acetate
22.22
2.76

phenol
11.66
0.79

PhenylC(COOEt)2H
31.09
5.44

Phenyl(CH2)3C(=O)Me
8.62
1.11

Phenyl(CH2)3OC(=O)Me
20.07
2.76

Phenyl(CH2)3OMe
4.92
0.60

PhenylOCH2C(=O)N(Me)2
26.86
3.60

phenylpropyl ether
0.00
0.00

a-pinene
0.00
0.00

piperazine
100.00
7.49

piperidine
58.93
4.55

n-propane
0.00
0.00

1-propanol
30.78
1.94

2-propanol
22.70
1.43

propenal
43.84
2.31

propene
0.00
0.00

1-propenol
37.29
2.17

propionitrile
20.67
1.18

propyl acetate
24.42
2.25

n-propylamine
53.73
3.52

propylene glycol
63.63
4.49

propyne
0.00
0.00

pyridine
8.37
0.49

2-pyrrolidinone
100.00
6.58

1,1,2,2-tetrabromoethane
0.00
0.00

1,1,2,2-tetrachloroethane
0.00
0.00

tetrachloroethylene
0.00
0.00

tetrahydrofuran
27.10
1.68

tetrahydropyran
8.08
0.60

tetralin
0.00
0.00

1,1,3,3-tetramethylurea
17.26
1.83

toluene
0.00
0.00

tributyl phosphate
34.55
7.45

1,1,1-trichloroethane
0.00
0.00

trichloroethylene
0.00
0.00

trichlorofluoromethane
0.00
0.00

1,1,2-trichlorotriflouroethane
0.00
0.00

triethylamine
1.30
0.14

triethylene glycol
100.00
12.64

triethylene glycol dimethyl ether
59.36
9.13

triethylene glycol oleyl ether
34.05
12.31

triethyl phosphate
36.15
5.10

trifluoromethylbenzene
0.00
0.00

tripropylamine
1.19
0.18

2-Undecanol
8.44
1.43

vinyl acetate
46.49
3.45

vinyl chloride
0.00
0.00

water
100.00
2.19

m-xylene
0.00
0.00

o-xylene
0.00
0.00

p-xylene
0.00
0.00

Table 2-4.  SURFACTANTS

Name
Percent Hydrophilic surface area
Hydrophilic surface area cm2/mol 109

ammonium cumenesulfonate
49.46
7.35

ammonium dodecylbenzenesulfonate
27.42
7.37

ammonium isostearate
20.99
5.88

ammonium laureth sulfate
55.49
20.43

ammonium laureth-5 sulfate
59.31
23.89

ammonium laureth-7 sulfate
65.28
30.81

ammonium laureth-12 sulfate
74.59
48.10

ammonium lauryl sulfate
32.79
7.52

ammonium myristyl sulfate
29.33
7.52

ammonium nonoxynol-4 sulfate
46.15
17.43

ammonium oleate
21.35
5.88

ammonium stearate
21.00
5.89

ammonium xylenesulfonate
50.90
6.92

arachidic acid
15.12
4.42

arachidonic acid
16.16
4.42

arachidyl propionate
8.35
2.78

ascorbic acid
100.00
11.63

ascorbyl dipalmitate
24.83
13.60

ascorbyl dipalmitate
24.83
13.60

ascorbyl palmitate
37.33
12.36

ascorbyl stearate
34.61
12.46

batyl alcohol
23.53
7.47

batyl isostearate
14.85
8.30

batyl stearate
14.84
8.34

behenamidopropyl dimethylamine
18.02
7.22

beheneth-5
39.28
19.25

beheneth-10
55.13
36.56

beheneth-20
70.52
71.16

beheneth-30
78.04
105.77

behenic acid
13.85
4.42

behenyl alcohol
6.13
1.94

behenyl imidazoline
22.47
8.35

benzyloctane
0.00
0.00

BHT
2.93
0.57

butyl acetyl ricinoleate
14.43
5.06

butyl myristate
10.46
2.78

butyl oleate
8.84
2.78

butyl phthalyl butyl glycolate
45.07
11.39

butyl stearate
8.70
2.78

calcium disodium EDTA
100.00
26.18

calcium pantothenate
63.99
23.08

calcium stearate
18.27
9.90

calcium stearoyl lactate
25.49
18.92

camphor
8.97
1.11

capramide DEA
46.37
10.71

capric acid
27.85
4.42

caproamphocarboxypropionate
70.94
27.90

caproamphoglycinate
61.99
18.75

caproamphopropionate
63.49
20.00

caproamphopropylsulfonate
66.46
23.35

caproic acid
41.99
4.42

caprylic acid
33.50
4.42

capryloamphocarboxypropionate
75.61
27.81

capryloamphoglycinate
68.06
18.72

capryloamphopropionate
69.21
19.83

capryloamphopropylsulfonate
72.34
23.90

carvone
8.86
1.11

cetacene
22.43
7.39

ceteth-1
19.93
5.41

ceteth-2
28.99
8.87

ceteth-4
42.08
15.79

ceteth-5
46.98
19.25

ceteth-6
51.10
22.71

ceteth-10
62.71
36.55

ceteth-12
66.67
43.48

ceteth-16
72.51
57.32

ceteth-20
76.60
71.16

ceteth-25
80.28
88.46

ceteth-30
82.95
105.76

ceteth-45
87.88
157.67

cetyl alcohol
8.20
1.94

cetyl lactate
17.04
4.89

cetyl myristate
6.53
2.78

cetyl octanoate
8.09
2.80

cetyl palmitate
6.14
2.78

cetyl phosphate
24.10
6.61

cholesterol
4.47
1.44

cocamide
24.54
4.60

cocamide DEA
41.91
10.86

cocamide MEA
36.54
8.14

cocamine oxide
37.09
8.33

cocodiaminepropane
34.64
8.21

deceth-6
62.35
22.71

decyl alcohol
12.40
1.94

decyl betaine
49.86
11.39

decyl oleate
7.00
2.75

diamyl sodium sulfosuccinate
50.74
14.48

dicocamine
10.84
3.76

diisobutyl sodium sulfosuccinate
52.09
13.34

dimethyl hexanediol
20.68
2.87

dimethyl hexynediol
21.55
2.88

dimethyl octynediol
18.09
2.87

dimethyl oleamine
0.45
0.13

dioctyl sodium sulfosuccinate
39.70
14.37

disodium deceth-6 sulfosuccinate
73.71
38.33

disodium isodecyl sulfosuccinate
56.35
17.70

disodium nonoxynol-10 sulfosuccinate
70.94
49.00

disodiumoleamidoPEG-2 sulfosuccinate
55.86
27.43

disodium stearyl sulfosuccinate
45.59
19.28

ditridecyl sodium sulfosuccinate
28.92
14.31

dodecylbenzenesulfonic acid
23.16
5.90

dodecylbenzyltrimonium chloride
64.05
5.28

ethyl citroate
50.62
12.36

ethyl dicocamine
0.38
0.14

2-ethylhexylsulfate
37.43
6.05

ethyl tributylcitroate
40.91
13.18

ethyl trioctylcitroate
27.46
13.19

glycerin
100.00
7.83

glyceryl distearate
16.87
9.51

glyceryl laurate
36.07
8.59

glyceryl linoleate
27.72
8.62

glyceryl myristate
32.40
8.65

glyceryl oleate
27.29
8.62

glyceryl stearate
27.02
8.65

glycol distearate
13.57
7.37

glycol stearate
21.91
6.57

hexylene glycol
25.62
2.87

isopropyl myristate
8.95
2.26

isopropyl palmitate
8.09
2.26

isopropyl stearate
7.39
2.26

lauramide DEA
41.34
10.61

lauramide MEA
36.32
8.06

lauramide MIPA
30.98
7.29

lauramidopropylamine oxide
48.88
13.52

lauramidopropyl betaine
54.02
16.61

lauramidopropyl dimethylamine
26.81
7.12

lauramine
23.90
4.44

lauramine oxide
37.05
8.32

laureth-3
42.92
12.32

laureth-4
49.08
15.79

laureth-7
61.49
26.17

laureth-9
66.87
33.09

laureth-15
76.66
53.83

laureth-23
83.25
81.49

lauroamphocarboxyglycinate
61.38
22.41

lauroamphocarboxypropinate
66.22
27.65

lauroamphoglycinate
56.47
18.30

lauroamphopropylsulfonate
61.82
22.81

lauroyl sarcosine
29.27
6.95

laurtrimonium chloride
70.76
6.13

lauryl alcohol
10.59
1.94

lauryl betaine
46.16
12.01

lauryl lactate
20.83
4.83

linoleamide DEA
32.50
10.64

linoleamide MEA
27.60
8.07

linoleamide MIPA
23.87
7.30

linoleic acid
17.25
4.41

linolenic acid
17.57
4.41

magnesium laureth-4 sulfate
54.36
38.94

magnesium lauryl sulfate
31.71
13.94

MEA-lauryl sulfate
64.13
6.00

meroxapol 105
65.40
95.18

meroxapol 171
34.59
45.41

meroxapol 172
41.27
61.32

meroxapol 174
55.71
109.73

meroxapol 251
33.52
65.63

meroxapol 252
41.75
93.30

meroxapol 255
62.57
219.85

meroxapol 254
55.05
161.07

meroxapol 311
32.61
74.36

meroxapol 312
39.90
102.02

meroxapol 314
54.63
185.01

methyl caproate
19.08
2.27

methyl caprylate
15.59
2.27

methyl laurate
11.42
2.27

methyl linoleate
8.43
2.27

methyl myristate
10.07
2.27

methyl oleate
8.28
2.27

methyl palmitate
9.00
2.27

methyl ricinoleate
13.13
3.70

methyl stearate
8.14
2.27

MIPA-laureth-4 sulfate
62.41
12.07

MIPA-lauryl sulfate
49.70
5.61

myreth-3
39.31
12.31

myreth-4
45.34
15.77

myreth-3 caprate
29.25
13.13

myreth-3 myristate
25.93
13.13

myristalkonium chloride
66.96
6.35

myristamide DEA
37.45
10.61

myristamide MEA
32.39
8.05

myristamine oxide
33.14
8.33

myristic acid
20.86
4.42

myristic alcohol
9.25
1.94

myristyl lactate
18.60
4.84

myristyl myristate
6.91
2.76

nonoxynol-1
17.18
3.89

nonoxynol-2
22.58
5.89

nonoxynol-3
31.66
9.38

nonoxynol-4
38.79
12.79

nonoxynol-5
44.58
16.24

nonoxynol-6
49.38
19.69

nonoxynol-7
53.42
23.15

nonoxynol-8
56.88
26.63

nonoxynol-9
59.85
30.09

nonoxynol-10
62.43
33.55

nonoxynol-11
64.71
37.01

nonoxynol-12
66.72
40.47

nonoxynol-13
68.51
43.92

nonoxynol-14
70.12
47.38

nonoxynol-15
71.58
50.83

nonoxynol-20
77.14
68.12

nonoxynol-30
83.57
102.70

nonoxynol-40
87.18
137.27

nonoxynol-50
89.49
171.85

nonoxynol-6 carboxylate
51.87
22.02

nonoxynol-9 carboxylate
61.32
32.39

nonoxynol-9 phosphate
62.63
33.83

nonyl nonoxynol-10 phosphate
52.78
37.21

nonyl nonoxynol-7 phosphate
45.10
26.96

octoxynol-1
18.16
3.88

octoxynol-2
23.85
5.93

octoxynol-3
33.14
9.38

octoxynol-4
40.42
12.84

octoxynol-5
46.27
16.30

octoxynol-7
55.09
23.21

octoxynol-9
61.42
30.13

octoxynol-10
63.96
33.59

octoxynol-13
69.91
43.96

octoxynol-16
74.17
54.33

octoxynol-30
84.45
102.74

octoxynol-40
87.89
137.32

octyl isononanoate
10.84
2.76

octyl palmitate
7.99
2.76

octyl pelargonate
10.94
2.76

octyl stearate
7.42
2.76

oleamide
17.56
4.62

oleamide betaine
43.59
16.72

oleamide DEA
32.00
10.71

oleamide dimethylamine
21.02
7.16

oleamide MEA
27.45
8.18

oleamide MIPA
23.80
7.41

oleamine
17.03
4.43

oleamine oxide
27.80
8.32

oleic acid
16.94
4.40

oleoamphoglycinate
45.90
18.32

oleoamphopropionate
47.89
19.88

oleoamphopropylsulfonate
51.45
22.93

oleoyl sarcosine
22.45
7.06

oleth-2
27.09
8.85

oleth-3
34.06
12.30

oleth-4
39.80
15.75

oleth-5
44.63
19.19

oleth-6
48.73
22.63

oleth-10
60.47
36.43

oleth-12
64.54
43.34

oleth-15
69.27
53.67

oleth-20
74.87
70.94

oleth-25
78.74
88.22

oleth-10 phosphate
62.78
40.17

oleth-3 phosphate
40.25
16.04

oleth-4 phosphate
45.01
19.49

oleyl alcohol
7.55
1.95

oleyl betaine
34.67
11.47

oleyl oleate
5.58
2.77

palmitamide DEA
34.32
10.63

palmitamide MEA
29.34
8.07

palmitamine
18.55
4.42

palmitamine oxide
30.03
8.33

palmitic acid
18.49
4.40

panthenol
70.27
12.09

pareth-15-3
41.09
12.30

pareth-15-5
52.14
19.21

pareth-15-7
59.71
26.12

pareth-15-9
65.21
33.04

pareth-15-12
71.08
43.30

pareth-15-15
75.28
53.67

pareth-15-20
80.11
70.96

pareth-15-30
85.69
105.54

pareth-15-40
88.83
140.11

PEG-4
100.00
16.09

PEG-6
100.00
23.01

PEG-8
100.00
29.92

PEG-12
100.00
43.76

PEG-20
100.00
71.42

PEG-32
100.00
112.91

PEG-75
100.00
261.59

PEG-150
100.00
520.92

PEG-5 castor oil
32.34
31.94

PEG-15 castor oil
49.89
66.51

PEG-16 castor oil
51.16
69.97

PEG-20 castor oil
55.65
83.82

PEG-25 castor oil
60.21
101.09

PEG-30 castor oil
62.93
116.52

PEG-36 castor oil
66.66
137.26

PEG-40 castor oil
68.11
150.58

PEG-3 cocamide
51.48
15.00

PEG-6 cocamide
64.22
25.37

PEG-2 cocamine
39.19
9.97

PEG-5 cocamine
54.26
19.45

PEG-10 cocamine
69.14
36.74

PEG-15 cocamine
76.72
54.03

PEG-15 cocoate
78.09
54.95

PEG-5 cocoate
56.92
20.37

PEG-4 dilaurate
36.51
17.73

PEG-6 dilaurate
44.43
24.64

PEG-8 dilaurate
50.59
31.56

PEG-8 dioleate
40.74
31.56

PEG-8 distearate
40.27
31.56

PEG-12 distearate
49.23
45.39

PEG-150 distearate
91.19
480.36

PEG-30 glyceryl cocoate
87.95
112.49

PEG-20 glyceryl laurate
83.46
77.79

PEG-30 glyceryl laurate
87.94
112.37

PEG-20 glyceryl oleate
77.20
77.74

PEG-30 glyceryl oleate
83.04
112.37

PEG-20 glyceryl stearate
76.91
77.47

PEG-30 glyceryl stearate
82.76
112.37

PEG-2 laurate
39.34
10.00

PEG-4 laurate
52.32
16.91

PEG-8 laurate
66.61
30.74

PEG-12 laurate
74.31
44.57

PEG-2 oleamine
30.47
10.05

PEG-5 oleamine
45.01
19.53

PEG-15 oleamine
68.35
51.50

PEG-10 oleate
62.16
37.66

PEG-2 oleate
30.37
10.00

PEG-4 oleate
42.46
16.91

PEG-5 oleate
47.05
20.37

PEG-6 oleate
50.97
23.83

PEG-8 oleate
57.29
30.74

PEG-9 oleate
59.91
34.08

PEG-12 oleate
66.04
44.57

PEG-14 oleate
69.20
51.27

PEG-20 oleate
75.91
72.23

PEG-25 propylene glycol stearate
76.70
84.90

PEG-2 stearamine
30.08
10.07

PEG-5 stearamine
44.54
19.54

PEG-10 stearamine
60.21
36.83

PEG-15 stearamine
68.98
54.12

PEG-50 stearamine
87.80
175.14

PEG-2 stearate
29.91
10.01

PEG-4 stearate
41.91
16.93

PEG-5 stearate
46.49
20.39

PEG-6 stearate
50.40
23.84

PEG-8 stearate
56.72
30.76

PEG-10 stearate
61.62
37.67

PEG-12 stearate
65.52
44.59

PEG-20 stearate
75.48
72.25

PEG-32 stearate
82.90
113.74

PEG-40 stearate
85.77
141.41

PEG-50 stearate
88.23
175.98

PEG-75 stearate
91.79
262.43

PEG-100 stearate
93.70
348.87

PEG-150 stearate
95.70
521.75

PEG-2 stearmonium chloride
64.47
6.36

PEG-15 stearmonium chloride
86.31
30.40

pelargonic acid
30.37
4.40

pentaerythritol tetrastearate
13.59
14.72

phenethyl alcohol
20.43
1.94

phenoxydiglycol
43.11
5.92

phenoxyethanol
37.87
3.89

poloxamer 101
36.57
33.80

poloxamer 105
61.94
96.07

poloxamer 108
84.28
332.41

poloxamer 122
43.69
60.13

poloxamer 123
48.83
73.96

poloxamer 124
56.73
101.62

poloxamer 181
33.70
56.28

poloxamer 182
43.25
86.52

poloxamer 183
48.77
104.63

poloxamer 184
51.61
121.07

poloxamer 185
60.12
166.92

poloxamer 188
83.35
554.19

poloxamer 212
42.74
96.40

poloxamer 215
61.58
207.04

poloxamer 217
75.62
400.67

poloxamer 231
37.67
87.00

poloxamer 234
56.86
193.18

poloxamer 235
60.82
228.05

poloxamer 237
76.72
474.26

poloxamer 238
83.27
716.30

poloxamer 282
41.60
123.53

poloxamer 284
53.51
199.60

poloxamer 288
83.81
898.06

poloxamer 331
35.68
110.55

poloxamer 334
58.12
276.52

poloxamer 335
61.98
324.93

poloxamer 338
82.62
947.31

poloxamer 401
32.32
118.05

poloxamer 402
40.23
166.46

poloxamer 403
46.90
215.77

poloxamer 407
75.31
754.27

poloxamine 304
52.79
65.77

poloxamine 504
53.98
138.56

poloxamine 701
33.01
87.19

poloxamine 702
38.34
119.32

poloxamine 704
53.15
234.40

poloxamine 707
72.54
740.70

polyacrylamide
99.59
517.39

polyacrylic acid
99.49
501.13

polysorbate 20
84.13
81.75

polysorbate 21
63.41
26.72

polysorbate 40
84.18
82.04

polysorbate 60
77.81
82.04

polysorbate 61
53.19
26.61

polysorbate 65
54.26
83.54

polysorbate 80
78.07
81.64

polysorbate 81
56.83
30.22

polysorbate 85
54.79
83.33

polyvinyl acetate
52.17
334.99

polyvinyl alcohol
72.57
252.45

potassium dodecylbenzenesulfonate
35.45
10.51

potassium laurate
39.17
9.07

potassium myristate
35.13
9.07

potassium oleate
29.56
9.07

potassium palmitate
31.85
9.07

potassium ricinoleate
33.40
10.51

potassium sorbate
62.22
8.82

potassium stearate
29.13
9.07

PPG-9
29.84
13.56

PPG-12
30.53
18.27

PPG-17
26.76
22.44

PPG-20
27.63
27.15

PPG-26
25.52
32.42

PPG-30
25.20
36.85

PPG-24-buteth-27
56.16
121.40

PPG-26-buteth-26
54.05
120.16

PPG-28-buteth-35
58.36
153.50

PPG-33-buteth-45
60.21
193.62

PPG-14 butyl ether
24.16
18.08

PPG-40 butyl ether
23.50
46.91

PPG-25 diethylmonium chloride
64.03
19.40

PPG-9 diethylmonium chloride
66.57
9.97

PPG-40 diethylmonium chloride
64.21
29.97

PPG-27 glyceryl ether
28.30
38.88

PPG-55 glyceryl ether
25.54
69.42

PPG-2 methyl ether
36.06
4.77

PPG-3 methyl ether
32.61
5.88

PPG-3-myreth-3
33.10
15.13

PPG-3 myristyl ether
16.64
5.88

PPG-36 oleate
21.39
42.47

PPG-9-steareth-3
27.29
21.78

PPG-11 stearyl ether
18.65
14.74

PPG-15 stearyl ether
21.13
20.76

propylene glycol
63.63
4.49

propylene glycol dipelargonate
19.44
6.13

propylene glycol laurate
22.80
5.31

propylene glycol stearate
16.98
5.31

PVP
76.06
600.66

quaternium-14
64.37
5.56

quaternium-15
92.53
7.46

quaternium-22
100.00
14.44

quaternium-26
66.61
6.27

quaternium-30
66.61
6.27

quaternium-45
82.62
6.92

quaternium-51
81.68
7.76

quaternium-52
82.86
22.78

ricinoleamide DEA
35.54
12.04

ricinoleamide MEA
31.18
9.48

ricinoleamide MIPA
27.40
8.71

ricinoleamidopropyl betaine
46.52
18.24

ricinoleamidopropyl dimethylamine
24.53
8.54

ricinoleic acid
21.77
5.83

sodium benzoate
69.40
7.84

sodium cetyl sulfate
31.58
9.39

sodium cocoate
34.25
7.34

sodium cocoyl isethionate
43.85
12.00

sodium cocoyl isethionate
43.84
12.03

sodium C14-16 olefin sulfonate
31.45
8.72

sodium cumenesulfonate
56.96
9.41

sodium dodecylbenzenesulfonate
32.64
9.27

sodium glyceryl oleate phosphate
39.65
15.05

sodium laureth-4 sulfate
57.25
21.89

sodium lauroyl sarcosinate
37.05
9.88

sodium lauryl sulfate
38.63
9.38

sodium methyl cocoyl taurate
39.26
11.38

sodium methyl cocoyl taurate
39.26
11.38

sodium methyl oleoyl taurate
31.19
11.38

sodium myreth-4 sulfate
53.52
21.89

sodium myristyl sulfate
34.69
9.39

sodium nonoxynol-9 phosphate
64.09
36.92

sodium nonoxynol-4 sulfate
47.93
18.81

sodium octoxynol-2 ethane sulfonate
43.87
14.90

sodium octoxynol-2 ethane sulfonate
43.87
14.90

sodium octoxynol-2 ethane sulfonate
43.95
14.84

sodium octyl sulfate
47.02
8.95

sodium oleate
25.37
7.34

sodium oleth-7 phosphate
57.92
32.82

sodium pareth-25 sulfate
83.27
94.37

sodium stearate
24.94
7.34

sodium stearyl lactate
29.96
11.81

sodium trideceth-4 sulfate
55.32
21.89

sodium tridecyl carboxylate
64.94
32.75

sodium trioleate
17.42
14.58

sodium xylenesulfonate
53.56
8.05

sorbitan dioleate
25.49
15.69

sorbitan laurate
45.30
12.78

sorbitan oleate
35.77
12.78

sorbitan palmitate
38.12
12.78

sorbitan stearate
35.32
12.78

sorbitan trioleate
17.42
14.47

sorbitan tristearate
17.09
14.46

soyamine
17.48
4.47

stearalkonium chloride
64.47
6.36

stearamide
17.12
4.56

stearamide DEA
31.56
10.61

stearamide MEA
26.70
8.05

stearamide MEA-stearate
16.30
8.86

stearamidopropyl dimethylamine
20.60
7.11

stearamine
16.87
4.48

stearamine oxide
27.45
8.35

steareth-2
26.75
8.82

steareth-4
39.37
15.69

steareth-7
51.80
26.14

steareth-20
74.51
71.09

steareth-40
85.22
140.25

stearic acid
16.63
4.40

stearyl alcohol
7.37
1.94

stearyl stearate
5.46
2.76

TEA-dodecylbenzenesulfonate
61.58
9.42

TEA-lauryl sulfate
64.13
9.48

TEA-oleamido PEG-2 sulfosuccinate
74.84
17.13

tetrasodium dicarboxyethyl stearyl sulfosuccinate
58.70
33.27

toluene sulfonic acid
55.12
5.90

trideceth-3
41.05
12.31

trideceth-6
56.20
22.68

trideceth-8
62.61
29.60

trideceth-10
67.38
36.52

trideceth-12
71.07
43.43

trideceth-15
75.27
53.80

trideceth-7 carboxylic acid
59.85
26.35

trideceth-6 phosphate
59.92
26.43

trilaurin
18.17
10.27

triolein
12.98
10.27

tristearin
12.76
10.27

undecylenamide DEA
44.51
10.61

undecylenamide MEA
39.54
8.05
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