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ABSTRACT 

Data for the partition coefficients (n-octanol-water) (PO,) of 221 pesticides and pesticide metabolites are presented with their method 
of derivation and source. The methods of measurement and calculating log PO, are reviewed. Octanol-water partition coefficients are 
measured by shake-flask methods, reversed-phase HPLC, reversed-phase TLC, slow-stirring partition methods and column generator 
method. Octanol-water partition coefficients are calculated from substituent constants, molecular fragment summation and solubilities. 
It has been proposed that the HPLC operating conditions for any compound should be applicable to other compounds which have the 
same log Pow. The log PO, may be used in estimating the environmental behaviour of pesticides. A classification of pesticides as 
fat-soluble has been proposed for compounds with a log P,,, > 4. 
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1. INTRODUCTION 

The partition coefficient (P) is defined as the ratio 
of the equilibrium concentrations of a dissolved 
substance in a two-phase system consisting of two 
largely immiscible solvents [ 11, in this case n-octanol 
and water. Octanol represents a substitute for biotic 
lipid and hence gives an approximation to a biotic 
lipid-water partition coefficient [2]. The ratio is re- 
ported as a logarithm usually as log Pow or log 
K ow. 

Comprehensive data on partition coefficients 
have been published [3-51 however these cover a 
wide range of organic compounds and searching is 
required to find any pesticide of interest. The parti- 
tion coefficients for some pesticides are given with 
other parameters in a published list of environmen- 
tal data [6]. Because of the importance of the envi- 
ronmental effects of pesticides a detailed list of im- 
portant parameters such as partition coefficients is 
necessary. 

A number of techniques have been used to mea- 
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sure or calculate log POW. Because of the range of 
methods used there is a wide discrepancy in the val- 
ues reported [7]. To make decisions on the useful- 
ness of these values it is necessary to have access to 
as many as possible and also to know their deriva- 
tion. 

The purpose of this review is to set out a compre- 
hensive list of pesticides with their partition coeffi- 
cients and the methods of derivation. Information 
on some metabolites is also included. Some uses of 
partition coefficients are also examined. 

2. DIFFERENT METHODS OF MEASURING OR CALCU- 

LATING LOG Pow 

2.1. Experimental measurement 

The classic measurement for log Pow is the 
shake-flask method [l] where a compound is shaken 
in n-octanol-water and after equilibrium the con- 
centration is measured in one or both phases. It can 
measure a range of log POW from - 2.5 to 4.5, is 
applicable to most classes of compounds but is af- 
fected by impurities and difficult for compounds of 
low solubility [8]. Variations of the shake flask 
method include inversion [9-161, stirring [17], dis- 
solved in octanol and water added before shaking 
[ 181 and shaking in a separating funnel [ 191. 

Octanol-water partition coefficients have appli- 
cations in many areas. Much research involves the 
development of new methods, to measure log POW, 
which are easier, more accurate, more reproducible 
and less time consuming. 

Reversed-phase high-performance liquid chro- 
matography (HPLC) has been used extensively 
[2,8,20-301. It is an indirect method. To find an un- 
known log Pow, a set of reference compounds of 
known log Pow needs to be run under the same 
conditions. Calibration curves of log Pow against 
retention time or capacity factors are used. The 
method preferably should be used for chemicals 
and reference compounds whose chemical struc- 
tures do not differ significantly [31]. It can be used 
for a range of log Pow from 0 to 6, is convenient, 
relatively fast, reproducible and less sensitive to im- 
purities [8]. The disadvantages are that it is an in- 
direct method, requires calibration and that occa- 
sional outliers occur [8]. 

Reversed-phase thin-layer chromatography (RP- 

TLC), also an indirect method, has been used 
t&13,32,33] and again reference compounds of 
known log POW must be run. It has a range of 0 to 
12 and is fast but less reproducible than HPLC, has 
inferior resolution and is less accurate than the 
shake flask method [8]. 

In the slow stirring method [2,23,3 1,341 the water 
and octanol phases are equilibrated under condi- 
tions of slow stirring. The formation of emulsions 
can be prevented and a very high log Pow can be 
measured [31]. The method is slow, 2-4 days for 
equilibration to be achieved but has high accuracy 
and good repoducibility. 

Another technique used is the column generator 
method where log POW up to 8.5 can be measured 
[2]. It is a complex method which includes a gener- 
ator column for the preparation of an equilibrated 
solution, an extractor column for the collection and 
concentration of these solutes and a HPLC system 
for the measurement of the collected material [35]. 
Although the column generator method is suitable 
for hydrophobic chemicals, the labour required .in 
the method is an important disadvantage [3 11. Cen- 
trifugal partition chromatography, a form of coun- 
ter current chromatography has also been used 
[36,37]. It allows the direct measurement of log Pow 
and the ease of automation and accuracy may make 
this a useful measurement technique in the future. 

2.2. Calculation 

The calculation of log Pow based on substituent 
constants (rc) has been described [3,4]. These con- 
stants can be used only when the log Pow of a struc- 
turally similar parent compound is known and they 
are dependent on the positions of the substituents in 
the molecule [3 11. 

Another method of calculation is based on the 
summation of molecular fragments [4,38]. It is lim- 
ited by applicability of additivity and interaction 
rules and availability of fragment constants and is 
less’accurate than the shake flask method [8]. 

These methods of calculation do not have a limit 
on the range of log Pow values which can be found. 
They can give a useful approximation of the log 
Pow. 

A relationship between log Pow and solubilities 
has been shown [39]. Solubility has been used to 
calculated log Pow [23,33]. It is limited to com- 
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pounds with low solubilities in both solvents, is af- 
fected by impurities and has low accuracy. The sol- 
ubilities of a compound in both solvents are often 
not available [8]. 

Detailed reviews of the methods for the determi- 
nation of log Pow have been written by several au- 
thors [2,8,31]. 

3. APPLICATION OF LOG Pow FOR CHOOSING HPLC 

CONDITIONS FOR ANALYSIS 

Details of the use of reversed-phase HPLC for 
the determination of low Pow have been given by 
several authors [8,21-23,25527,29,30,33,40]. Meth- 
anol-water has been used for the mobile phase with 
one use of ethanol-water [33] and one laboratory of 
22 in an inter-laboratory comparison [30] used ace- 
tonitrilewater. Only two laboratories used elevated 
temperature [22,33] and solvent programming was 
used by two authors [22,26] as well as by 9 out of 22 
laboratories in an inter-laboratory comparison 
[30]. Commercial reversed-phase Cls columns (10 
pm, 250 mm length) have been used by most au- 
thors. The most common mobile phase was metha- 
nol-water (3:l) at a flow-rate of 1 ml/min at ambi- 
ent temperature. 

Two inter-laboratory comparisons have been 
carried out [8,30]. The reproducibility of HPLC for 
log Pow was found to be slightly superior or equiv- 
alent to the shake-flask method while the log Pow 
could be estimated to within f 1 log unit of the 
shake-flask value [8]. With the use of 22 collabora- 
tors [30] a validated list of reference compounds 
was established for use in the HPLC determination 
of unknown log Pow values and it was found that 
the log Pow could usually be determined with a de- 
viation of less than 0.5 from the shake-flask value. 

With the detailed information available for 
HPLC determinations of log Pow values for partic- 
ular compounds these conditions would also be ap- 
plied for any compound with the same or similar 
log Pow. Where HPLC conditions for a compound 
with a well established log Pow are known but not 
necessarily used for log Pow determinations, these 
conditions should also be suitable for other com- 
pounds with the same or similar log Pow. Hence log 
Pow- could be used to predict useful operating 
HPLC conditions. It would be applicable to hydro- 
phobic compounds but it may not apply to hydro- 

philic compounds with a log Pow less than two. In 
these cases the retention times are short and hydro- 
gen bonding effects would play an important part. 

4. APPLICATION OF LOG POW IN ESTIMATING ENVI- 

RONMENTAL BEHAVIOUR OF PESTICIDES 

Since the use of log Pow as a measure of hydro- 
phobicity was developed [3] correlations between 
various combinations of partition coefficients have 
been published. The log Pow value has come to rep- 
resent the tendency of a chemical to partition itself 
between the organic and aqueous environmental 
compartments. It has been found to be related to 
water solubility, organic carbon-water partition 
coefficient and bioconcentration factors (BCF) [21]. 

Correlations have been found between log Pow 
and the BCF in aquatic and terrestrial organisms 
[41], with the BCF in fish [23,28,42,43], and bio- 
concentration kinetics in fish [34,44]. Relationships 
have been found between log Pow, soil sorption, 
water solubilities, BCF and the parachor [13]. The 
uptake of pesticides in worms [ 141 and also the BCF 
of chemicals by alga [45] have relationships with log 
Pow. Solubilities have been correlated with log Pow 
[7,39,46,47] as have solubilities and BCF [19,48,49]. 
A relationship has been established between log 
Pow and toxicity [ 181 for six organophosphates and 
their corresponding oxygen analogs in adult, male 
mice. 

5. DECIDING IF A PESTICIDE SHOULD BE CLASSIFIED 

AS FAT-SOLUBLE 

Partition coefficients have been used to classify 
compounds. They have been used with the classifi- 
cation of chemical mobility in soil [21]. The rela- 
tionship between various properties of neutral mol- 
ecules has been classified according to their log Pow 
values [ 131. 

A connection between hydrophobicity or fat-sol- 
ubility and partition coefficients has been developed 
[3] and log Pow can be considered to be a quantita- 
tive measure of the hydrophobicity of a compound 
[35]. Compounds with high log Pow such as DDT 
and dieldrin have been classified as lipophilic [43]. 

When residues of fat-soluble pesticides are pre- 
sent in animal commodities such as meat and milk, 
they exist almost exclusively in the fat fraction. In 
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TABLE 1 
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PARTITION COEFFICIENTS (n-OCTANOL-WATER) OF PESTICIDES 

Compound Log pow Derivation Ref. 

Acrolein 
Aldicarb 

Aldicarb sulfone 
Aldicarb sulphoxide 
Aldoxycarb 
Aldrin 

Allethrin 
Ametryn 

Aminocarb 
Amitrole 
Atraton 

Atrazine 

Azinphos ethyl 
Azinphos ethyl 0-analogue 
Azinphos methyl 
Azinphos methyl O-analog 
Benalaxyl 
Benomyl 
a-BHC 

/I-BHC 

y-BHC (lindane) 

&BHC 
Bifenthrin 
Bromophos 

Bromophos ethyl 

Camphechlor 
Captafol 
Captan 

Carbanolate 
Carbaryl 

0.90 
1.08 
1.57 
1.13 

-0.57 
-1.0 
-0.57 

5.66 
7.4 
6.50 
5.0 
3.07 
3.07 
1.73 

- 0.87 
2.69 
2.69 
2.40 
2.21 
2.64 
2.68 
2.75 
2.61 
2.61 
2.75 
2.47 
3.40 
1.63 
2.69 
0.78 
3.4 
2.12 
3.81 
3.78 
3.80 
3.84 
3.72 
3.72 
3.66 
4.14 
6.00 
4.88 
5.21 
5.68 
6.15 
5.50 
3.83 
2.54 
2.35 
2.3 
2.34 
2.32 
2.36 
2.31 
2.29 

Cited 
Measured, inversion 
Measured, inversion 
Measured, shake flask 
Measured, inversion 
? 
Measured, RP-TLC 
Calculated 
Measured, RP-TLC 
Measured, shake flask 
? 
Measured, HPLC 
Calculated 
Measured, shake flask 
Measured, inversion 
Measured, HPLC 
Calculated 
Measured, HPLC 
Measured, HPLC 
Measured, shake flask 

$ted 
Measured, HPLC 
Calculated 
Measured, RP-TLC 
Measured, HPLC 
Measured, shake flask 
Measured, shake flask 
Measured, shake flask 
Measured, shake flask 
Cited 
Cited 
Measured, shake flask 
Measured, slow stirring 
Measured, shake flask 
Measured, slow stirring 
Measured, shake tlask 
Measured, shake flask 
Measured, shake flask 
Measured, shake flask 
Cited 
Measured, shake flask 
Measured, slow stirring 
Measured, shake flask 
Measured, slow stirring 
Cited 
Measured, inversion 
Measured, inversion 
Measured, inversion 
Measured, inversion 

::ieaz: ?;kJF 

Measured: inversion 
Measured, shake flask 
Measured, shake flask 

39 
9 

13 
7 

13 
32 
9 

41 
13 
31 
32 
27 
27 

7 
11 
27 
27 
40 
40 

45 

27 
27 
33 
30 
7 
7 
7 
7 

53 
15 
54 
31 
54 
31 
54 
25 
43 
54 
55 
7 

31 
7 

31 
39 
13 
13 
13 
13 
56 
13 
13 
7 

43 
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TABLE 1 (continued) 

Compound Log PO, Derivation Ref. 

Carbendaxim 

Carbofuran 
Carbophenothion 

Carbophenothion methyl 
Carboxin 
Chloramben methyl ester 
Chlorbromuron 
Chlordane 

a-Chlordane 

y-Chlordane 
Chlordimeform 
Chlorfenac methyl 
Chlorfenvinphos 

Chloridazon 

Chlornitrofen 
Chlorotoluron 
Chloroxon 
Chloroxuron 
Chlorpyrifos 

Chlorpyrifos methyl 

Chlorsulfuron 

Chlorthion 

Clofentezine 

Clopyralid 
Cyanazine 

Cyanophos 
Cycloheximide 
Cyhexatin 
Cypermethrin 
2,4 Dichlorophenoxyacetic 

acid (2,4-D) 

2,4-D dimethylamine 
2,4-D octyl ester 

1.40 
1.52 
1.63 
5.12 
5.66 
4.82 
2.14 
2.8 
3.09 
5.16 
6.00 
6.00 
6.0 
6.0 
2.89 
3.8 
3.10 
3.23 
3.81 
3.80 
3.82 
1.14 
1.50 
3.61 
2.41 
1.83 
3.1 
5.11 
4.96 ’ 
5.2 
5.27 
4.31 
4.30 
1.09 to 

-0.41 at 
pH 4.5-12.0 

3.45 
3.63 
2.18 
3.1 
1.76 
1.8 
1.66 
2.71 
0.55 
5.39 
4.47 
2.90 

(undissociated) 
- 0.24 
(dissociated) 

2.81 
0.65 
5.86 
6.71 
6.89 

Measured, inversion 14 
Measured, inversion 15 
Measured, shake flask I 
Measured, shake flask I 
Measured, slow stirring 31 
Measured, shake flask I 
Cited 4-536” 
Measured, inversion 13 
Measured, inversion 13 
Calculated 41 
Measured, HPLC 28 
Cited 39 
Cited 44 
Cited 44 
Measured, shake flask I 
Measured, inversion 13 
Measured, inversion 13 
Measured, inversion 14 
Measured, shake flask I 
Measured, shake flask 25 
Measured, shake flask 8 
Measured, shake flask 21 
Measured, inversion 13 
Measured, shake flask 43 
measured, inversion 13 
Measured, shaking 18 
Measured, inversion 13 
Measured, shake flask 48 
Measured, shake flask 7 
Measured, shaking 19 
Measured, slow stirring 31 
Measured, shake flask 48 
Measured, shake flask 7 
Measured, stirring 17 

Measured, shaking 18 
Measured, slow stirring 34 
Cited 55 
Cited 53 
Calculated 41 
Measured, HPLC 21 
Calculated 21 
Measured, slow stirring 34 
Measured, inversion 13 
Cited 41 
Measured, shake flask 59 
Measured, inversion 10 

Measured, inversion 10 

Measured, shake flask 16 
Measured, HPLC 24 
Measured, HPLC 40 
Calculated 40 
Calculated 40 

(Continued on p. 8) 
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TABLE 1 (continued) 

Compound Log Pow Derivation 
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Ref. 

DDE 
p,p’-DDE 

DDT 

o,p’-DDT 
g,p’-DDT 

Deet 
Demetonthiol 
Desethylatrazine 

Desisopropylatrazine 

Dialifos 
Diazinon 

Diazoxon 
Dicapthon 

Dicapthoxon 
Dichlofenthion 
3,4 Dichloroaniline 
p_Dichlorobenzene 

2,CDichlorophenol 
Dichlorvos 
Dieldrin 

Dimethoate 

Diphenyl 

Diquat dichloride 
Disulfoton 
Disulfoton sulfone 
Disulfoton sulfoxide 
Diuron 

5.63 Measured, HPLC 
5.69 Measured, HPLC 
5.89 Measured, HPLC 
6.96 Measured, slow stirring 
5.69 Measured, HPLC 
6.09 Measured, HPLC 
4.64 Measured, HPLC 
3.98 Measured, shake flask 
5.90 Measured, shake flask 
6.12 Measured, HPLC 
5.89 Measured, HPLC 
5.15 Measured, HPLC 
6.38 Measured, shake flask 
6.2 Measured, slow stirring 
6.19 Measured, shake flask 
6.91 Measured, slow stirring 
2.02 Measured, HPLC 
1.93 Measured, shake flask 
1.53 Calculated 
1.51 Measured, HPLC 
1.12 Calculated 
1.15 Measured, HPLC 
4.69 Measured, shake flask 
3.11 Measured, inversion 
3.81 Measured, shake flask 
3.14 Measured, shake flask 
2.07 Measured, shake flask 
3.44 Measured, shaking 
3.58 Measured, shake flask 
3.62 Measured, shake flask 
3.72 Measured, slow stirring 
1.84 Measured, shaking 
5.14 Measured, shake flask 
2.78 Measured, inversion 
3.42 Measured, shake flask 
3.38 Measured, generator column 
3.44 Measured, slow stirring 
2.8 Measured, inversion 
1.47 Measured, shake flask 
4.54 Measured, slow stirring 
4.32 Measured, shake flask 
5.40 Measured, slow stirring 
0.50 Measured, shake flask 
0.79 Measured, inversion 
0.78 Measured, shake flask 
3.63 Measured, shake flask 
4.00 Measured, slow stirring 
4.00 Measured, shake flask 
3.83 Measured, generator column 
4.01 Measured, slow stirring 
3.91 Measured, shake flask 

- 3.55 Cited 
4.02 Measured, shake flask 
1.87 Measured, shake flask 
1.73 Measured, shake flask 
2.68 Measured, inversion 

21 
22 
40 
31 
28 
29 
21 
60 
8 
8 

30 
28 
46 
23 
25 
31 
24 
58 
27 
27 
27 
27 
48 
13 
7 

43 
7 

18 
48 

7 
34 
18 
48 
13 

2 
2 

13 
7 

23 
43 
31 
58 
13 
7 

25 
31 
2 
2 
2 
8 
4-921’ 
7 
7 
7 

13 
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TABLE 1 (continued) 

Compound Log PO, Derivation Ref. 

Dowco 275 3.51 
2,2-DPA (Dalapon, 2,2-dichloropropionic 0.78 

acid) 
Endrin 4.56 

5.20 
EPN (O-ethyl O-4-nitrophenyl 3.85 

phenylphosphonothioate) 
Ethion 5.07 
ETU (ethylene thiourea) - 0.66 
Fenamiphos 3.18 

3.23 
Fenchlorphos 4.88 

4.81 
5.07 

Fenitrooxon 1.69 
Fenitrothion 3.38 

3.30 
3.48 
3.47 
3.44 

Fenobucarb 3.18 
Fenoprop 2.44 

3.86 
Fenpropathrin 3.03 
Fensulfothion 2.23 
Fensulfothion sulfide 4.16 
Fensulfothion sulfone 2.56 
Fenthion 4.09 

4.17 
Fenuron 0.96 
Fenvalerate 4.42 

6.2 
Flamprop 2.90 

(undissociated) 
- 0.40 
(dissociated) 

Fhtcythrinate 6.2 
Fhtometuron 2.42 
Fhtorodifen 4.4 
Fhrvalinate >3.85 
Fonofos 3.89 
Fonofos 0-analogue 2.11 
Guazatine - 1.15 at 

PH 3 
Haloxyfop 

Haloxyfop methyl ester 
Hexachlorobenxene (HCB) 

Heptachlor 

Measured, inversion 13 
Calculated or cited 41 

Measured, shake flask 25 
Measured, slow stirring 31 
Measured, shake flask 43 

Measured, shake flask 7 
Cited 6 
Measured, inversion 13 
Measured, shake flask 7 
Measured, shake flask 48 
Measured, shake flask 7 
Measured, slow stirring 31 
Measured, shaking 18 
Measured, shake flask 48 
Measured, shaking 18 
Measured, shake flask 7 
Measured, slow stirring 34 
Measured, shake flask 43 
Measured, shake flask 43 
Cited 41 
Cited 39 
Measured, shake flask 59 
Measured, shake flask 7 
Measured, shake flask 7 
Measured, shake flask 7 
Measured, shake flask 7 
Measured, slow stirring 34 
Measured, inversion 13 
Measured, shake flask 59 
Measured, shaking 19 
Measured, inversion 10 

Measured, inversion 10 

Measured, shaking 
Measured, inversion 
Measured, inversion 
Cited 
Measured, shake flask 
Measured, shake flask 
Cited 

19 
13 
13 
55 
7 
7 

55 

4.47 Cited 55 
3.52 Cited 61 
4.07 Cited 55 
5.50 Measured, shake flask 46 
5.44 Measured, inversion 13 
6.18 Measured, shake flask 25 
5.47 Measured, shake flask 2 
5.47 Measured, generator column 2 
5.73 Measured, slow stirring 2 
5.66 Measured, shake flask 8 
5.38 Calculated 41 
5.27 Measured, HPLC 40 
6.06 Calculated 40 
5.44 Measured, HPLC 28 

(Continued on p. 10) 
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TABLE 1 (continued) 
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Compound Log PO, Derivation Ref. 

Heptachlor epoxide 
Hexythiazox 
Hydramethylnone 
Imazapyr 
Imazaquin 
3-Indoleacetic acid 
Iodofenphos 
Iprobenfos 
Isazofos 

Isofenphos 
Leptophos 

Leptophos 0-analogue 
Linuron 
Malathion 

Maleic hydrazide 
Metalaxyl 

Metflurazon 
Methidathion 
Methiocarb 
Methomyl 
Methoxychlor 
Metobromuron 
Metolachlor 

Metoxuron 
Metribuzin 
Mirex 
Molinate 
Monolinuron 
Monuron 
Naled 
Naphthalene 

NIA 24 110 (5benzylfur-3-ylmethyl-trans- 
(+ )-3_cyclopentylidenemethyl- 
2,2-dimethylcyclopropanecarboxylate) 
(RU 11679) 

Nitrapyrin 
NorlIurazon 
oXamy 
Oxycarboxin 
Paclobutrazol 
Paraquat di-iodide 
Paraoxon 

Paraoxon methyl 

5.5 Calculated 29 
5.58 Measured, HPLC 29 
5.40 Measured, HPLC 28 
2.53 Cited 55 
2.31 Cited 55 
0.11 Cited 55 
0.34 Cited 55 
1.41 Cited 4-505” 
5.16 Measured, shake flask 7 
3.21 Measured, shake flask 43 
3.82 Calculated from solubilities 33 
3.82 Measured, RP-TLC and HPLC 33 
4.12 Measured, shake flask 7 
6.31 Measured, shake flask 48 
5.88 Measured, shake flask 7 
4.32 Measured, shake flask 43 
4.58 Measured, shake flask 7 
2.76 Measured, inversion 13 
2.89 Measured, shake flask 48 
2.84 Measured, shake flask 7 
2.94 Measured, slow stirring 34 

- 0.63 Measured, inversion 10 
1.27 Calculated from solubilities 33 
1.65 Measured, RP-TLC and HPLC 33 
2.67 Measured, shake flask 57 
2.42 Measured, shake flask 7 
2.92 Measured, inversion 13 
0.13 Measured, shake flask 7 
3.31 Measured, shake flask 60 
2.38 Measured, inversion 13 
3.28 Calculated from solubilities 33 
3.13 Measured, RP-TLC and HPLC 33 
1.64 Measured, inversion 13 
1.70 Cited 45 
6.89 Measured, HPLC 28 
3.21 Measured, shake flask 43 
2.30 Measured, inversion 13 
1.98 Measured, inversion 13 
1.38 Measured, shake flask 58 
3.36 Measured, inversion 13 
3.25 Measured, slow stirring 23 
3.28 Measured, shake tlask 25 
3.31 Measured, shake flask 8 
7.14 ? 32 

3.02 Measured, inversion 13 
2.30 Measured, shake flask 57 

- 0.47 Measured, inversion 13 
0.9 Measured, inversion 13 
3.2 Cited 62 

- 5.00 Cited 4-921” 
1.59 Measured, shake flask 58 
1.98 Measured, shake flask 7 
1.28 Measured, shake tlask 58 
1.21 Measured, shaking 18 
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TABLE 1 (continued) 

Compound Log Pow Derivation Ref. 

Parathion 

Parathion amino 
Parathion methyl 

Pentachlorophenol 

Pentanochlor 
Permethrin 

Phenothiazine 
Phenoxyacetic acid 

Phenthoate 

o-Phenyl phenol 
Phorate 

Phorate sulfone 
Phorate sulfoxide 
Phosalone 

Phosmet 

Phoxim 
Picloram 
Picloram methyl ester 
Pirimiphos ethyl 
Pirimiphos methyl 
PP450 (Flutriafol) 
Profenofos 

Profluralin 

Prometon 

Prometryn 

Propanil 
Propazine 

Propham 
Propoxur 

Quintozene 
Resmethrin 

2.15 Measured, shake flask 63 
3.93 Measured, inversion 13 
3.81 Measured, shake flask 48 
3.76 Measured, shake flask 7 

2.60 Measured, shake flask 7 
2.04 Measured, shake flask 65 
2.99 Measured, shaking 18 
2.94 Measured, shake flask 7 
1.8 Measured, shaking 19 
3.04 Measured, slow stirring 34 
5.01 Measured, HPLC 22 
3.69 Measured, shake flask or cited 45 
5.01 Measured, HPLC 28 
3.1 Measured, inversion 13 
6.6 Measured, calculated 13 
3.49 Measured, shake flask 59 
6.5 Measured, shaking 19 
5.84 (trans) Measured, HPLC 26 
6.24 (cis) Measured, HPLC 26 
4.15 Cited 3 
1.47 Calculated from solubilities 47 
1.52 Measured, HPLC 30 
3.96 Measured, slow stirring 34 
2.89 Measured, shake flask 43 
3.09 Cited 4-558” 
4.26 Measured, inversion 13 
3.83 Measured, shake flask 7 
1.99 Measured, shake flask 7 
1.78 Measured, shake flask 7 
4.30 Measured, shake flask 48 
4.38 Measured, shake flask 7 
2.83 Measured, shake flask 48 
2.78 Measured, shake flask 7 
2.81 Measured, slow stirring 34 
4.39 Measured, shake flask 7 
0.30 Calculated 41 
2.3 Measured, inversion 13 
4.85 Measured, shake flask 7 
4.20 Measured, shake flask I 
2.29 Measured, inversion 12 
4.70 Calculated from solubilities 33 
4.70 Measured, RP-TLC and HPLC 33 
6.34 Calculated from solubilities 33 
5.58 Measured, RP-TLC and HPLC 33 
3.1 Calculated 27 
2.99 Measured, HPLC 27 
3.48 Calculated 27 
3.34 Measured, HPLC 27 
2.8 Measured, inversion 13 
3.02 Calculated 27 
2.91 Measured, HPLC 27 
2.60 Measured, inversion 13 
1.58 Measured, shake flask 56 
1.55 Measured, shake flask 7 
4.22 Measured, shake flask 43 
6.14 ? 32 

(Continued on p. 12) 
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TABLE 1 (continued) 
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Compound Log Pow Derivation Ref. 

Simetryn 

Strychnine 
Swep 
2,4,5Trichorophenoxyacetic 

acid (2,4,5-T) 
Trichloroacetic acid 

p,pTDE 
Temephos 
Terbufos 
Terbufos sulfone 
Terbufos sulfoxide 
Terbumeton 

Terbuthylazine 

Terbutryn 

Tetrachlorvinphos 
Tetramethrin 
Thiaztluron 

Thiobencarb 

1.33 
0.10 
1.96 
6.22 
5.96 
4.48 
2.48 
2.21 
3.1 
3.1 
3.02 
3.06 
3.72 
3.74 
3.48 
3.43 
3.53 
4.7 
1.46 
1.85 
3.4 
3.42 
3.90 
3.55 
2.77 
0.43 

Calculated from solubilities 
Measured, RP-TLC and HPLC 
Measured, shaking 
Measured, shake flask 
Cited 
Measured, shake flask 
Measured, inversion 
Measured, shake flask 

64 
6 
6 

31 
7 
7 
7 
7 

27 
27 
27 
27 
33 
33 
27 
27 
8 

32 
33 
33 
19 
43 
62 

7 
12 
7 
7 

Tolyhluanid 
Triazophos 
Triadimefon 
Trichlorfon 
-. . . 
I rtcmoronate 5.23 Measured, shake flask 
2,4,6-Trichlorophenol 2.97 Measured, shake flask or calculated 45 
Tridiphane 4.34 Cited 55 
Trietazine 3.15 Calculated 27 

3.07 Measured, HPLC 27 
Trifluralin 3.97 Measured, shake flask 43 
Vinclozolin 3.0 Cited 53 
Warfarin 0.05 Cited 4-883” 

2.72 Cited 4-883” 

’ The additional number with ref. 4 gives the actual number of the reference in that source. 

1.51 Measured, inversion 13 
2.06 Measured, HPLC 40 
1.96 Measured, HPLC 40 
2.2 Calculated 27 
2.26 Measured, HPLC 27 
2.66 Calculated 27 

2.8 Measured, HPLC 26 
1.93 Cited 4-505” 
2.80 Cited 4-273” 
0.60 Calculated 41 

Cited 
Cited 
Calculated 
Measured, slow stirring 
Measured, shake flask 
Measured, shake flask 
Measured, shake flask 
Measured, shake flask 
Calculated 
Measured, HPLC 
Calculated 
Measured, HPLC 
Calculated from solubilities 
Measured, RP-TLC and HPLC 
Calculated 
Measured, HPLC 
Measured, shake flask 

the case of meat, the residues of pesticides defined 
as fat-soluble are reported in terms of their concen- 

as fat-soluble has been proposed [50]. The scheme 

tration in the fat, not in the whole meat. 
put forward suggests for log Pow ~3 pesticides 
would not be fat-soluble, log Pow 3-4 is an over- 

Extending the use of log Pow to classify pesticides lapping region and for log Pow > 4 pesticides would 
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be fat-soluble. 
The organochlorine pesticides are defined as fat- 

soluble. Most have a log Pow > 5 (aldrin, chlor- 
dane, DDE, DDT, dieldrin, endrin, heptachlor). 
The isomers of 1,2,3,4,5,6-hexachlorocyclohexane 
(BHC) have a log Pow in the range of 334 and me- 
thoxychlor has a value of 3.3 1. The pyrethroids, al- 
so defined as fat-soluble, cyfluthrin, fenvalerate and 
permethrin have log Pow values >5 while cyper- 
methrin has values >4. 

Organophosphates such as chlorfenvinphos (log 
Pow 3.10-3.82), diazinon (log Pow 3.1 l-3.81), fe- 
nitrothion (log Pow 3.30-3.47) and phenthoate (log 
Pow 2.89-3.96) are designated as fat-soluble [51]. 
Methidathion (log Pow 2.42) and phosmet (log POW 
2.83, 2.75, 2.81) are also designated as fat-soluble 
but these are the only such examples. It is com- 
pounds such as the organophosphates, the BHC 
isomers and methoxychlor, which are designated as 
fat-soluble and have log Pow values from 3 to 4, 
which cause an overlapping region instead of a defi- 
nite boundary. 

Some compounds have log Pow >4 but are not 
designated as fat-soluble. Cyhexatin (log POW 5.39), 
disulfoton (log Pow 4.02), phorate (log Pow 3.83, 
4.26), phosalone (log Pow 4.30, 4.38), profenofos 
(log Pow 4.70) and terbufos (log Pow 4.88) come in 
this category. There are some compounds such as 
the polymeric dithiocarbamates which are poorly 
soluble in both octanol and water. In this case if the 
log Pow is greater than four these compounds could 
not be considered as fat-soluble and the use of log 
Pow to classify these pesticides as fat-soluble would 
not be suitable. 

6. COMPILATION OF THE DATA 

The log Pow values of pesticides and some break- 
down products, metabolites and analogs are sum- 
marised in Table I. For consistency the common 
names used have come’ from one source [52]. The 
method of determination has been given (HPLC, 
RP-TLC, shake-flask and also slow stirring, inver- 
sion and shaking where there has been a variation 
on the shake flask method). Where the values have 
been calculated from substituent constants or frag- 
ment constants they are noted as calculated; how- 
ever, where they have been calculated from solu- 
bilities this has been stated. The additional number 
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with ref. 4 gives the actual number of the reference 
in that source. 

The shake-flask method or a variation of it has 
been the preferred source of the values in an at- 
tempt to give the most accurate and useful data. In 
some cases close agreement was not found in the 
values for particular compounds even with this 
method. When values derived from a direct method 
were not available values from all other sources 
have been given. It has been indicated [8] that the 
useful range of the shake-flask method is - 2.5 to 
4.5. Where shake-flask values above this level have 
been found those from the slow stirring method are 
also included and if these were not available HPLC 
values have also been given. 

Values from the RP-HPLC and RP-TLC meth- 
ods are not as accurate as those from the shake- 
flask method. The accuracy of the HPLC method 
was considered not to be satisfactory according to 
the f 10% of reliably measured log Pow values cri- 
teria adopted by one author [23]. Calculation by 
summation of molecular fragments is less accurate 
than the shake-flask method [8] and calculation 
from solubilities in water and octanol has low accu- 
racy [8]. 

Data from the HPLC and calculation methods 
would not be accurate enough for use in bioactivity 
modling using partition coefficients because of the 
potential compounding of errors. Some values have 
been cited without the original method but only 
where no other value’s were found. 
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