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a) Interplane angle change in biphenyl compounds when ortho chlorine is
added.

The Cambridge Crystallographic Database was searched for compounds with the
following substructure and the values of the dihedral indicated in red were found. These
were converted into interplane angles (the absolute magnitude of the dihedral angle was
found and if >90 was substracted from 180). This yielded the two distributions below:
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The full datasets of database entry code and plane angle can be provided.

b) Matched molecular pairs analysis of human plasma protein binding

X Mean Standard | Standard | Number of | % of cases
change in | deviation | error in pairs in which
log(K,)* in change | the mean Ky

in log(K,)" | change® increases

F +0.06 0.29 0.02 171 65

Cl +0.58 0.32 0.04 68 96

Br +0.66 0.37 0.10 15 87

CF; +0.60 0.41 0.10 18 94

Me +0.31 0.18 0.03 36 100

OMe +0.02 0.33 0.04 71 56

CN -0.07 0.41 0.11 14 50

a) The mean value of log(K;) for ArX minus log(K,) for ArH where K| is the association
constant for human plasma proteins, concentrations being measured in M. b) The
standard deviation of the distribution of the values of log(K;) for ArX minus log(K,) for
ArH. c) The standard error in the mean in column 2.

¢) Conformational change for compounds 5 and 6
The geometries and energies of model compounds 7 and 8 obtained using constrained

geometry optimizations in Gaussian03 at the B3LYP/6-31G* level (for citations see main
text).
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The Cambridge Crystallographic Database compounds and their dihedral angles are:

—

»—Ar—t»—mr—tb—ar—A:;O\O\O\O\\]O\
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coocococo 000

-0.322374

1.393249

-0.125609

1.071898 2.404786 -0.429783
-1.529963 2.007260 0.199938

-2.671963
-2.610080
-1.389026

-1.327015
3.930079

3.301069

0.894041
-1.569143
-3.615753
-3.490897

-1375.49167

cCooocoo 00 CPCPoCeeeee

-3.419468
-2.157161
-1.927275
-1.164807
0.196163
0.864283
-0.011960
2.214836
2.936761
2.316761
0.961751
0.193635
-4.156153
-3.620949
-1.353423
2.690521
3.990862
2.868427

1.231529
-0.153441
-0.751008
-2.503097
-1.405753
-1.453696
-1.454307
3.087338
1.708917
-0.771242

0.301313
0.020664
-0.220329
0.056242
0.009324
-1.219844
-2.713424
-1.286531
-0.108475
1.129644
1.173931
2.741552
0.092325
0.007668
0.725669
-2.254778
-0.155385
2.053808

0.387299
0.252184
-0.047145
-0.209275
0.470120
-1.107023
-1.156462
0.286873
0.632436
0.386561

-0.142915
0.358062
1.527247
-0.640637
-0.249229
-0.116060
-0.366833
0.220903
0.399924
0.247195
-0.071238
-0.273223
0.518299
-1.090752
-1.379788
0.328897
0.656270
0.377568
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BARPEQ
CFEACN
CLISLC

CLNACAI10

COMHUH
COMHUH
DALDOK
ETIDOA
ETIDOA
FAXWOR
FETVUW
HASDEK
IZAPOO
MOGKOI
MOGKOI
MPICAN
OBEQAN
OBEQER
OBEQIV
OBEQIV
OBIFAG
PEFDUZ
PIPACA
PIPACB
PIPACN
PIPANL

QQQEKP10

WUBGUV
XIHMEG
XUXNOT
ZEDMOK
CASRAQ
CASRAQ
TAWNUB
WALXIR
142388XX
574670XX
7545XX

178.987
139.799
175.42
-171.229
133.048
142.379
172.335
-172.288
-178.968
-152.032
-173.556
159.861
171.114
178.481
160.105
141.123
173.937
178.802
174.207
179.467
-135.169
-178.518
134.631
136.06
167.76
-134.234
-173.172
140.977
-134.861
169.494
-65.416
-177.397
167.152
-152.122
173.818
180
171.444
-173.839
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Cl
H
N

X

b

@)

Cl

BIHXIA
BIHXIA
BOLFIR
FEFSAK
FEFSAKO1
FEFSAKO02
FUWPIW
OBIBAC
OBIBAC
OBIBEG
OBIBIK
OBIBIK
POBDEP
POBDEPO1
POBDEP02
QIKNUT
QIKPAB
QIKPEF
QIKPIJ
QIKPLJ
SEDFIQ

d) Pairwise comparisons of adding F and Cl to aromatic rings

117.581
118.465
113.103
71.661
70.228
-71.242
70.658
-114.352
117.796
-117.874
-78.805
94.115
106.545
104.703
103.626
-114.996
-113.669
99.494
-92.107
-85.987
62.001

Solubility

Log(Solubility) for ArH [Log(Solubility) for ArF |Log(Solubility) for ArClI
-5.27 -5.24 -4.57
-4.89 -5.44 -5.59
-3.07 -3.16 -3.75
-3.77 -3.89 -4.37|
-5.44 -4.74 -5.40
-5.82 -5.80 -6.43
-5.54 -6.37 -7.15
-3.17 -3.03 -4.06
-5.54 -5.96 -6.92
-3.77 -4.74 -4.30
-2.82 -3.32 -5.12
-4.94 -5.27 -6.31
-3.74 -3.64 -4.44
-3.43 -3.64 -4.44
-3.64 -3.64 -4.44
-3.74 -3.89 -4.38
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-3.43 -3.89 -4.38
-3.64 -3.89 -4.38
-4.80 -4.92 -5.82
-4.72 -5.31 -5.23
-2.83 -2.71 -3.29
-3.74 -3.80 -4.92
-4.76 -3.39 -3.99
-4.11 -4.11 -5.82
-5.76 -5.28 -6.34
-5.36 -5.67 -4.36
-5.17 -5.67 -4.36
-4.54 -4.94 -4.39
-4.03 -4.55 -4.01
-4.10 -3.81 -4.69
-4.54 -4.93 -6.09
-4.07] -4.42 -5.42
-4.53 -5.19 -5.79
-3.37 -3.41 -4.15
-3.70 -4.51 -4.90
-3.63 -3.79 -3.57|
-3.70 -4.52 -4.54
-4.51 -4.64 -4.75
-4.67 -4.26 -4.84
-3.84 -4.31 -3.83
-3.36 -2.86 -3.11
-4.48 -5.09 -5.21
-3.39 -3.28 -4.22
-3.36 -2.86 -2.93
-4.45 -3.97 -4.97
-4.18 -3.90 -5.14
-2.93 -3.08 -3.33
-3.19 -3.70 -4.53
-4.07 -3.84 -5.03
-3.02 -3.77 -4.85
-3.28 -3.87 -4.52
-4.54 -4.90 -5.79
-2.92 -3.02 -4.60
-3.85 -4.25 -4.90
-4.69 -5.31 -5.24
-4.54 -4.84 -5.11
-4.90 -4.99 -5.11
-4.54 -4.75 -6.09
-4.98 -4.84 -6.10
-2.83 -2.61 -3.33
-6.06 -5.18 -5.25
-3.11 -3.44 -3.33
-2.75 -3.47 -3.86
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-5.36 -4.96 -4.36
-5.17 -4.96 -4.36
-3.72 -3.94 -5.76
-3.72 -3.94 -3.97]
-4.40 -4.56 -5.20
-3.72 -3.84 -5.76
-3.72 -3.84 -3.97
-4.15 -5.22 -5.53
-4.20 -3.78 -4.56
-4.13 -4.47 -4.90
-3.85 -4.09 -4.75
-3.31 -3.65 -4.00]
-5.04 -5.46 -6.00
-5.21 -5.28 -5.81
-3.44 -4.46 -4.58
-4.32 -4.94 -5.94
-3.90 -4.64 -4.50
-4.69 -5.84 -5.72
-3.49 -3.91 -4.33
-4.99 -5.51 -4.48
-3.23 -3.62 -3.53
-4.71 -4.93 -5.32
-3.41 -3.21 -4.02
-5.08 -4.90 -4.33
-4.23 -5.87 -4.97
-3.83 -4.73 -4.73
-2.93 -3.34 -3.50
-4.24 -3.89 -3.97]
-3.33 -3.45 -3.78
-3.56 -3.70 -4.14
-4.25 -4.66 -5.51
-3.93 -4.82 -5.64
-3.80 -4.46 -4.06
-2.98 -3.47 -4.18
-3.66 -3.47 -4.18
-3.15 -4.97 -3.79
-3.37 -3.74 -3.99
-3.47 -3.56 -4.01
-3.81 -3.96 -4.01
-3.50 -3.96 -4.01
-2.63 -3.88 -3.67
-4.15 -4.86 -5.24
-4.80 -4.76 -4.33
-4.85 -5.39 -5.60]
-4.44 -5.22 -5.35
-4.80 -4.98 -4.46
-4.21 -4.87 -5.63
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-3.23 -3.19 -3.53
-3.41 -3.24 -3.64
-4.38 -2.73 -3.73
-3.03 -3.22 -3.92

Rat Plasma Protein Binding

Log(K,) for ArH

Log(K,) for ArF

Log(K;) for ArCl

5.77 6.74 6.69
6.23 6.50 6.69
6.40 6.43 7.37
5.99 6.25 7.37
6.07 6.32 6.38
3.98 4.23 4.78
3.58 3.79 4.72
5.03 5.10 5.92
5.12 5.31 5.92
4.69 4.61 4.89
4.11 4.58 4.89
4.37 4.61 5.14
4.11 4.43 4.96
4.49 4.90 5.16
4.48 4.90 5.16
5.08 5.23 5.62
4.77 4.88 5.17
4.26 4.38 4.74
4.73 4.59 4.93
5.17 5.07 5.39
4.31 4.91 5.02
4.74 5.09 5.24
4.64 4.68 5.09
4.26 4.64 4.90
5.41 5.74 6.24
3.68 4.15 4.61
3.82 4.15 4.61
3.73 4.15 4.61
4.38 4.39 4.75
4.78 4.94 5.18
4.93 4.94 5.18
4.78 5.01 5.18
4.93 5.01 5.18
5.66 6.01 6.74
4.39 5.37 5.34
6.00 5.97 6.47
5.10 5.24 5.70
3.29 3.54 4.16
4.12 4.29 4.17
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3.02 3.20 3.91
4.00 4.49 5.38
4.32 4.54 5.11
4.82 5.12 5.58
5.51 5.42 6.18
5.51 5.93 6.05
5.93 6.00 6.93
5.53 6.03 5.67
4.48 5.02 5.41
4.48 4.71 5.47
4.57 4.51 5.03
4.28 4.31 4.66
6.44 6.49 6.34
4.58 4.77 5.19
4.38 4.57 5.27|
4.23 4.47 5.13
5.93 5.92 5.94
6.05 5.91 6.42
6.18 6.62 6.42
6.05 5.94 6.17
6.07 5.99 6.71
5.50 5.60 5.81
4.45 4.51 4.92
4.46 4.62 5.09
4.87 5.00 5.08
4.00 4.49 5.34
5.47 5.99 5.61
4.26 4.71 5.06
3.95 4.26 4.56
4.04 4.68 5.02
4.42 4.68 5.02
3.85 4.68 4.87
5.24 5.27 5.58
4.28 4.73 4.92
3.80 4.27 4.67
4.96 5.18 5.19
4.25 4.38 4.42
5.10 5.19 5.36
5.17 5.31 5.70
4.98 4.95 5.31
4.97 5.14 5.55

Rat Oral Exposure

Log(AUC) for ArH| Log(AUC) for ArF| Log(AUC) for ArCl
0.56 0.18 -0.11
1.00 1.28 0.99
0.38 0.46 1.00
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0.91 1.11 1.00
1.15 1.32 0.38
1.00 0.84 0.60
0.40 0.41 0.26
0.11 -0.11 0.26
0.40 0.01 -0.18
0.76 0.86 1.15
0.75 0.52 0.49
0.90 0.52 0.49
0.41 -0.02 0.41
0.40 -0.03 0.41
0.74 0.29 -0.11
0.18 0.23 -0.12
1.15 1.20 1.26
1.26 1.20 0.23
-1.07] -0.42 -0.57]
1.31 0.92 1.06
-1.07 -1.03 -1.05
0.31 0.39 0.95
-2.20 0.23 -1.38
0.26 0.29 1.00
-0.40 -0.85 -0.66
-0.96 -1.68 -1.05
-1.72 -1.68 -1.05
-0.99 0.49 1.04
-0.59 -0.99 -0.92
0.38 0.34 -0.04
-0.96] -0.07] -0.28
-1.85 -3.00 -1.38
-0.38 -1.12 -1.22
0.40 -0.18 -0.40
-0.28] -0.24 -1.41
-0.55 0.35 -0.24
-0.96] -0.55 0.60
0.00 0.04 -0.02
-0.07] 0.26 -0.40
-0.32 0.04 -0.03
-0.61 -0.21 -0.11
1.31 1.57 1.10
0.27 0.74 0.40
0.26 0.22 0.27
0.31 0.99 0.89
-0.55 -1.08 -0.88
0.40 0.60 0.47
0.13 1.22 1.29
0.34 -0.55 -0.28
0.34 -0.19 -0.35
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-0.88 -1.12 0.00
-1.29 -1.35 -0.83
-1.19 -1.35 -0.83
-0.94 -0.80 -0.15
-0.94 -0.77 -0.15
-2.47 -1.44 -1.04
-2.38 -0.40 -0.47
0.40 0.01 -0.11
-0.56 -0.44 -0.40
0.86 0.77 0.59
0.86 0.76 0.63
1.02 0.31 1.01
-1.97 -1.60 -1.45
-0.57 -1.24 -0.85
-1.35 -0.66 -0.61
-2.57| -2.28 -2.27]
-2.57 -1.52 -1.97
-1.79 -2.42 -1.10
-0.37 -0.23 0.15
-2.15 -0.69 -1.08
-0.67 -0.48 -0.60
-2.25 -0.37 0.47
-1.18 -0.89 -0.92
-1.36] -0.89 -0.92
-1.25 -1.17 -1.20
-0.31 0.25 -0.48
0.20 -0.23 0.24
0.76 0.91 0.51
0.76 0.80 0.51
0.47, 0.39 0.72
-3.30 0.15 0.72
0.63 0.15 -0.21
0.59 0.73 -0.21
0.63 0.51 0.39
-0.02 -0.59 0.51
-0.79 -0.41 -0.66
-0.03 -0.04 -1.23
-0.52 -0.06 -0.56
-2.75 -3.37 -2.73
-0.66] -0.96 -1.03
-2.17 -1.25 -1.55
-0.94 -0.80 -0.55
-0.94 -0.77 -0.55
-0.17] -0.25 -0.36
0.09 -0.33 -0.75
-0.86] -0.55 -0.48
-0.68 -0.48 -0.93
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-0.37 -0.25 -0.14
-0.39 -0.39 -0.21
-1.43 -1.29 -1.73
-0.48 -0.23 -1.66
-0.56 -0.83 -1.61
-0.42 0.25 -0.24
-0.22 -0.59 -0.94
-0.18] -0.40 -0.90
-0.17 -0.10 -0.44
-0.17 0.20 -0.44
-0.65 -0.83 -0.74
-0.34 0.25 0.33
-0.38 -0.69 -1.30
-1.02 -0.42 -0.84
-0.31 -0.42 -0.84
-0.77] -0.45 -1.52
0.15 0.14 0.19
-1.05 -1.90 -2.04
-0.71 -1.47 -1.84
-0.80 -1.95 -1.52
-0.83 -0.88 -1.09
-0.92 0.47 0.36
0.04 0.03 0.13
-1.77] -1.62 -1.26
-0.86 -0.96 -1.04
0.16 1.00 0.92
-0.52 -0.04 -0.21
-0.75 -0.04 -0.21
-0.78 0.01 0.16
-1.08 -0.78 -1.28
-0.58 -0.85 -1.27
-0.22 -0.69 -0.84
0.11 -0.47 -0.20
-0.22 0.37] -0.20
-0.49 -0.27 -0.68
0.47 -0.17] 0.28
-0.73 -1.25 -1.00
-1.43 -1.80 -1.18
-0.07 -0.68 -0.53
-1.03 -0.35 -0.77]
0.34 0.38 -0.27
0.34 -0.10 -0.35
-0.10 -1.04 -0.74
0.20 -1.04 -0.74
-1.53 -1.41 -0.98
-0.86 -0.99 -0.99
-1.14 -3.02 -3.02
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e) Variation with lipophilicity of mean changes in solubility, plasma protein binding
and AUC for methylations
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Mean change in log(AUC)
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