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Usage To get started with LipinskiFilters, load the package using:
library(LipinskiFilters)

## Loading required package: cowplot

## Loading required package: rcdk

## Loading required package: rcdklibs

## Warning: package ’rcdklibs’ was built under R version 4.1.3
## Loading required package: rJava

## Loading required package: ggplot2

Set working directory containing co-catenated compounds in SDF format

file<-system.file("extdata", "test.sdf", "LipinskiFilters")

Read sdf molecules

mols<-load.molecules(file)

Computing Molecular Properties You can compute molecular properties using the compute_ properties func-
tion. Here’s an example:

properties <- compute_properties(mols)
print (properties)

## MW nHBDon nHBAcc TopoPSA ALogP
## 1 356.4180 2 3 54.38 5.8914
## 2  451.5605 2 3 70.50 8.1237
## 3  358.3885 1 3 85.22 3.9521
## 4 472.4570 4 8 159.72 5.6735
## 5  310.3720 1 3 75.99 3.7630
## 6  524.5732 4 4 127.86 6.3384
## 7  406.4993 1 4  90.90 4.8441
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## 278 319.4441 1 3 28.16 4.0719
## 279 348.3959 1 5 68.29 3.9967
## 280 287.3144 1 4 72.28 1.6009
## 281 321.4169 1 3 37.39 4.3436
## 282 280.3218 2 3 54.38 3.5652
## 283 336.3852 1 4 60.45 3.5963
## 284 274.3189 1 4 69.16 4.2202
## 285 308.4423 1 2 53.16 6.2690
## 286 245.2743 1 4 55.40 2.3200
## 287 268.3541 0 2 15.71 4.0886
## 288 268.3110 0 2 24.94 3.5243
## 289 278.3059 1 2 55.13 3.2718
## 290 345.8272 2 5 66.07 2.8741
## 291 275.3085 1 4 55.11 3.2015
## 292 359.4682 0 4 47.57 4.7719
## 293 346.3966 0 5 49.85 3.3648
## 294 228.3333 1 2 27.09 4.0175
## 295 309.4061 0 4 28.07 3.4386
## 296 323.3466 2 4 86.47 2.5607
## 297 368.4751 1 4 31.40 5.0228
## 298 501.3643 3 5 86.88 6.1688
## 299 448.3646 2 4 49.84 7.3572
## 300 291.3908 1 3 28.16 3.9106
## 301 260.3386 2 6 83.24 1.1216
## 302 277.7929 1 3 28.16 3.3257
## 303 288.3008 0 3 52.08 3.6636
## 304 325.5883 2 3 41.13 3.9357
## 305 261.4030 2 2 32.26 4.3590
## 306 355.4332 1 4 37.39 4.3247
## 307 307.4333 1 3 28.16 3.6321
## 308 270.3286 1 1 28.68 4.7890
## 309 293.4067 1 3 28.16 3.5697
## 310 199.2489 1 2 29.10 2.7816
## 311 350.0277 2 3 41.13 5.1805
## 312 281.1344 2 2 40.46 4.0663
## 313 389.5341 1 4 29.95 4.7640
## 314 279.3801 1 3 28.16 3.3630
## 315 608.7247 1 3 72.86 6.9672
## 316 324.4175 1 3 45.59 2.6207

Creating Lipinski Plots Visualize Lipinski Rule of Five parameters using the create_ lipinski_ plots function:

create_lipinski_plots(properties)
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assess_drug_likeness(properties)
## MW nHBDon nHBAcc TopoPSA ALogP DruglLikeness
## 1 356.4180 2 3 54.38 5.8914 Pass
## 2 451.5605 2 3 70.50 8.1237 Fail
## 3  358.3885 1 3 85.22 3.9521 Pass
## 4 472.4570 4 8 159.72 5.6735 Fail
## 5  310.3720 1 3 75.99 3.7630 Fail
## 6  524.5732 4 4 127.86 6.3384 Fail
## 7 406.4993 1 4 90.90 4.8441 Fail
## 8  637.7222 0 5 107.66 7.0274 Fail
## 9  554.5051 0 3 55.84 6.4874 Fail
## 10 411.6242 1 4 35.58 4.2339 Fail
## 11 390.4999 1 3  79.46 4.1867 Pass
## 12 476.0349 0 3  62.90 7.2190 Fail
## 13 400.9424 1 3  45.48 3.8604 Pass
## 14 384.4878 1 3  35.94 4.0949 Fail
## 15 393.4003 1 3  49.77 4.5734 Fail
## 16 354.4618 1 3 26.71 4.1113 Pass
## 17 571.6646 0 4 54.45 6.8874 Fail
## 18 388.5062 2 4  61.02 4.4830 Pass
## 19 445.5213 2 4  44.37 4.7031 Fail
## 20 218.2522 0 4 41.90 0.9043 Fail
## 21 357.7981 1 7 78.66 2.1145 Pass
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B P R NRRRRRRPR,ROORRPORRERPRREPREPRERNNRPPNNRPPLPPEPRELRREPRERENNMNONNMNRPRNNRPR,PR,RPR,RPRPRPRRERERLORRERRERNNNORL, WNOO

Wb P> Wawwdr PN PPOEREDNWOOOOOOTONOGOOOO P OO PO OO WP PO OORSLOWWOWNDNOOO

107.
107.
99.
82.
15.
33.
61.
62.
50.
118.
48.
109.
63.
44 .
86.
86.
86.
103.
86.
48.
67.
64.
61.
67.
79.
78.
78.
80.
90.
63.
87.
58.
58.
75.
81.
115.
83.
121.
82.
33.
86.
59.
84.
83.
47.
96.
7.
133.
104.
48.
41.
54.
63.
41.

35
35
33
18
27
53
27
83
80
62
83
53
27
81
88
88
88
68
88
13
87
26
02
50
95
40
40
89
87
27
74
12
12
82
64
94
15
98
71
20
48
00
53
56
17
86
88
00
76
83
13
46
69
57

AR RO R RDNIRRADAWWWOWRODABRNDDAEDAWOODDDWAWNWRDDWRDDTWDADBDDWNDWMD

L2277
. 7415
.8064
L7992
.3255

7073

.8044
.5669
.6605
.9067

6466

.4949
.6322
.1807
.5343

8900

.5412
.6894
.1987
.9869
.2310
. 7656
.6285
.7107
.4994

0283

.5421
.5364
.6224
.0869

8245

.3794
.3794
.6530
.6594
.7888
.6188
.4845
.0686
.6625
.0561
.2014
.2072
.6735
.9369
.5785
.4409
.85638

9004

.7928
.5209
.6697
.8729
.2710

Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

434.
341.
405.
339.
389.
359.
416.
384.
397.
431.
510.
326.
249.
292.
293.
283.
273.
314.
267.
368.
468.
328.
420.
315.
403.
327.
494,
413.
559.
286.
294.
592.
274.
411.

301

5316
7193
4904
3460
7904
7643
5167
4937
4925
5487
4217
4419
7397
3325
3173
7096
3276
4194
3295
6529
3386
1602
5034
6754
9084
6927
5455
5765
6258
3280
4395
6492
3156
9494

.4050
346.
465.
377.
347.
314.
353.
385.
500.
460.
546.
338.
479.
310.
459.
309.
292.
367.
281.
282.

4208
6113
8626
8365
4658
3726
8657
5677
5468
5889
2720
5309
4340
9218
3167
5033
5252
2700
5511

HFNONR,R OONNMNRORERLRNNRRLONRRREPRBL,WORRPRNRPPLPNNOONRELEEEOOONORRRERRERRERRRREROLHRR

N WWNNWNDNNNOOOOOTOOWONNDNMNNENWNDSEONONOGDPD GO WWNO WPENWNNWWWNWWOOAONDDNDNDDS PO

66.
55.
54.
86.
95.
86.
121.
74.
90.
87.
38.
99.
36.
41.
47.
38.
49.
46.
55.
49.
74.
38.
58.
49.
125.
55.
110.
57.
53.
34.
74.
67.
64.
72.
67.
86.
65.
56.
47.
37.
87.
83.
113.
86.
75.
32.
98.
37.
57.
57.
15.
.49
96.
38.

41

93
11
90
48
71
48
98
86
68
66
33
56
95
90
89
66
7
53
11
33
30
66
29
33
49
11
98
34
40
89
76
87
36
22
54
44
24
79
56
19
74
64
73
64
71
26
09
19
53
12
27

21
33

W WP WWwo NP, DD P NWWOAOWwoO D POONPDPD WO WP WO WD WWNEOONPWWWWWWRL P

.2618
.4876
.8560
.35685
.5203
.5367
.5627
.8988
.3726
.1651
.6888
.6354
.1546
L7709
.9411
.2731
.0997
.0850
.2326
.3242
.1425
.35671
.8663
.9540
.1159
.0014
.0218
.2161
.4241
.2707
.1261
.9870
.0657
L7612
.8328
.8400
.6743
.3119
.3283
.2308
.6457
.0629
.0774
.0652
L7672
.8755
. 7260
.2018

8199

.5759
.8729
.7391
.2356
.0808
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Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

391.
343.
621.
370.
659.
468.
422,
357.
387.
286.
377.
364.
657.
338.
347.
359.
494.
386.
436.
335.
410.
334.
322.
574.
631.
496.
349.
261.
337.
308.
309.
419.
367.
282.
312.
394.
487 .
453.
432.
447.
279.
395.
321.
401.
354.
484.
359.
398.
500.
367.
334.
453.
286.
371

8892
3794
7718
4860
6837
0990
3131
4043
4767
7534
8626
4384
7540
2720
8365
4013
6477
4920
5684
4435
4207
3693
4447
2378
7167
6825
8524
7471
4179
4181
8126
4755
2702
1639
1899
4213
7631
3181
8997
5288
3994
7213
7992
8857
4021
9539
4180
4547
1858
4821
3859
5382
1973

.4535

P O FRP NP P OOFRNNNEFFONNMNMNDNEFREPNDNDMONNMNNDNDNONNENRFERRPRPRORPRNNMNNMNOFERLPNORFR,EREOONONN

NN OOTWWWNOY P WNWNDES DS PR PRPNMNNMNNWOWSEWOWONNMNNMNEPRAENNNDNOOWPAEOITONNOOBSNEFENOONDWD AN WN

59.
67.
94.
61.
91.
53.
56.
75.
31.
26.
59.
60.
80.
32.
50.
115.
96.
80.
90.
46.
115.
73.
37.
37.
72.
76.
50.
32.
40.
37.
57.
67.
46.
46.
55.
92.
.45
.45
.45
67.
54.
26.
50.
49.
62.
113.
54.
51.
55.
49.
67.
54.
20.
63.

71
71
71

95
01
76
80
37
26
79
02
92
30
95
45
75
26
72
98
11
29
79
92
22
91
19
19
91
66
72
26
71
19
78
27
42
53
76
37

27
84
71
72
33
22
73
73
13
87
7
43
57
31
63

0 W PO WD WO OO WNNWOOWPSOOWWPrOOAOd WL, PPOOWPLPE,DDDNOR PR, DO WO D B

.4488
.0389
.0416
L9713
.4236
.6561
.3959
L7787
.8080
.2697
.1000
.0167
.0971
.9542
.1164
.5991
. 7480
.4616
.2410
.1187
.0092
.5003
L4796
.6360
.8546
.95698
. 7984
. 7257
.3601
.0234
.5043
.7020
.8192
.6255
.6091
.4675
.1295
.4651
.2869
.1951
.0059
.5898
.6366
.5740
.1527
.8334
.2612
.5674

9747

.2540
.5116
.5045
.1286
.8129

11

Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

420.
361.
332.
272.
337.
293.
327.
360.
415.
357.
278.
422.
378.
431.
265.
362.
440.
329.
480.
245.
358.
496.
417.
256.
335.
368.
470.
393.
440.
466.
416.
290.
290.
335.
362.
372.
373.
442,
427 .
441.
420
383.
420.
412.
382.
440.
366.
434.
380.
357.
430.
441 .
403.
307.

3231
2225
5052
3013
1703
3173
4267
2296
5751
4060
7097
4364
4876
3125
3917
2676
5173
3726
5796
3174
4355
0004
4299
3865
8291
9037
1598
4829
2853
5579
2870
2438
2438
3109
4225
4174
4054
3078
3140
3181

.6770

6675
5050
4846
2433
4484
3400
4846
4378
2446
5048
8562
4314
3697

P NN, PP PP RPRPPANNOFRPPRPNMNRPPRPNMNNMNMNRP,PORPR,PRPRPRPONMNMRP R RPORPORPNNMONNDMEREF R, ONMNMNRRPRPRPR,EPER,OOWWR

WO WPRPOOOWOO WO OTWWNPE WD NPEPRPONNDNNDNMNMNONPDNDDOOOWWORD D DWWWwWwN

54.
65.
76.
42,
42.
55.
108.
83.
98.
67.
41.
100.
88.
54.
.49
56.
123.
66.
92.
38.
24.
47.
48.
27.
54.
41.
49.
88.
74.
112.
39.
50.
51.
94.
58.
67.
76.
57.
88.
54.
71.
45.
66.
86.
57.
107.
50.
87.
69.
34.
109.
87.
85.
101.

41

40
12
38
85
85
40
42
12
92
01
13
02
00
71

84
7
07
67
33
72
67
00
09
46
05
84
86
30
31
60
70
81
35
64
37
24
78
00
71
09
48
93
88
78
89
70
92
68
15
40
07
47
58

N> OO DO NOOP WO PBRENNNOOPRNDDOOINOOWNNWWWD WD WPEOWWWD PP

5777
.6665
.5174
.1662
.4284

1658

.3785
.58561
L1112
.3877

8790

.2352
.7843
.9098
.4042

9056

.5500
.4152
.2172
.5255
.4826
.4397
.0091
.9299
.8947

9191

.9694
.4314
.4449
.0966

4058

.1130
.4057
.4978
.5192

0988

.0225
L7121
.3543
.3294

2420

.3217
.8737
. 7220
.3841
.4248
.0847
.5356

7102

.9298
.1926
.0419
.0061
.0459
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Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291

456.
382.
381.
232.
319.
349.
303.
315.
312.
332.
189.
200.
318.
348.
341
293.
287.
287.
268.
280.
201.
279.
265.
320.
326.
289.
273.
312.
199.
252.
254.
267.
298.
333.
274.
319.
331
310.
245.
298.
319.
348.
287.
321
280.
336.
274.
308.
245.
268.
268.
278.
345.
275.

5075
8634
8130
7091
3579
5168
7839
8377
4153
3501
2142
2800
3235
1807

.4098

5307
7845
3591
1389
1604
2648
3370
3104
3890
3952
3319
7180
4068
2489
3149
3275
3505
7674
5731
3829
4203

.4150

4151
2743
7674
4441
3959
3144

.4169

3218
3852
3189
4423
2743
3541
3110
3059
8272
3085

P NP, OORRPREPRLRNRPREPEBRRPRRERPLPRLRORPELPNRPLPONRPRLRWWONNRAEARLRRPLPPRLOORNOFRPLPORPLOORLERLONERO

B ONDNDNNDNENS PP OO WND OPRNOWWONWOWNDWOWNWWWPRDDDBEEPBRNMNNMNORPRLPFR,OOWNDNNDWNWERERDDWNDOOOO

68.
88.
80.
16.
67.
108.
21.
12.
108.
56.
61.
27.
56.
62.
63.
35.
12.
51.
29.
29.
29.
44 .
44 .
59.
49.
60.
60.
35.
29.
57.
15.
66.
34.
41.
60.
75.
47.
70.
55.
34.
28.
68.
2.
37.
54.
60.
69.
53.
55.
15.
24.
55.
66.
55.

31
00
32
13
05
42
70
47
00
51
03
09
51
47
59
53
47
80
10
10
10
70
70
07
84
94
94
94
10
94
71
05
15
13
58
80
57
23
40
15
16
29
28
39
38
45
16
16
40
71
94
13
07
11

WNWWPLENOOO P WWPLrPE, WD DENPDPWWWOPDDEPDEWNDNNWWWOAOPBRNNDWWWPRSPDPLWOAODD DWW OO DWWNDNPS

.3195
.2703
.8968
.3039
.1872
.4641
.2684
.3364
.3189
.3178
.4288
.10561
.8316
.8811
.1999

1341

.9084
.4471
.4358
.8341
.0857
.6761
.1899
.3199
.3906
.9204
.6764
.1606
.6950
.6862
.7398
.0883
.4970
.7216
L4279

5610

.9406
.6406
.3200
.5632
.0719
.9967
.6009
.3436
.5652
.5963
.2202
.2690
.3200
.0886
.5243
.2718
.8741
.2015
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Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Bioavailability prediction

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

359.
346.
228.
309.
323.
368.
501.
448.
291.
260.
277.
288.
325.
261.
355.
307.
270.
293.
199.
350.
281.
389.
279.
608.
324.

4682
3966
3333
4061
3466
4751
3643
3646
3908
3386
7929
3008
5883
4030
4332
4333
3286
4067
2489
0277
1344
5341
3801
7247
4175

P PP EPNMNNMNPRPPRPPRPPRPPNMNNMMORPNMNEPENWOWFRLNORFRL OO

W WWPHENDNWNWE WEHEBNWWWOO WO DN O S

47.
49.
27.
28.
86.
.40
86.
49.
28.
83.
28.
52.
41.
32.
37.
28.
28.
28.
29.
41.
40.
29.
28.
72.
45.

31

57
85
09
07
47

88
84
16
24
16
08
13
26
39
16
68
16
10
13
46
95
16
86
59

N O WD D>OaONWE WP PWWWRE, WNOON WD WD

L7719
.3648
.0175
.4386
.5607
.0228
.1688
.3572
.9106
.1216
.3257
.6636
.9357
.3590
.3247
.6321
. 7890
.5697
.7816
.1805
.0663
. 7640
.3630
.9672
.6207

predict_oral_bioavailability(properties)

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

© 0 NO O WN -

NNMNRP,P R PR PR R BPR R RRe
N2, O OWOoWw~NOood WN - O

356.
451.
358.
472.
310.
524.
406.
637.
554.
411.
390.
476.
400.
384.
393.
354.
571.
388.
445.
218.
357.
414.

MW nHBDon nHBAcc TopoPSA

4180
5605
3885
4570
3720
5732
4993
7222
5051
6242
4999
0349
9424
4878
4003
4618
6646
5062
5213
2522
7981
4816

2

OFRr ONNMNORFR,rREFP P EFPORFRPRPFPLPOORFRLPELDELN

3

O N DD D WWwWwwwwdwo s > wo ww

54.
70.
85.
1569.
75.
127.
90.
107.
55.
35.
79.
62.
45.
35.
49.
26.
54.
61.
44 .
41.
78.
107.

38
50
22
72
99
86
90
66
84
58
46
90
48
94
77
71
45
02
37
90
66
35

BN ODR PR DDA WNDDNOONTDNO WO WO O

Fail
Pass
Fail
Fail
Pass
Fail
Fail
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass
Fail
Pass
Fail
Fail
Pass

ALogP OralBioavailability

.8914
.1237
.9621
.6735
. 7630
.3384
.8441
.0274
.4874
.2339
.1867
.2190
.8604
.0949
.5734
1113
.8874
.4830
.7031
.9043
.1145
L2277
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Low
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
High
High
High
Low
High
High
High
High
High



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

400.
303.
362.
362.
418.
413.
479.
438.
586.
425.
463.
465.
462.
434.
462.
448.
409.
468.
.4820
484.
413.
398.
495.
497.
458.
444 .
397.
493.
453.
367.
456.
456.
460.
459.
423.
487 .
420.
445.
340.
367.
383.
480.
395.
376.
458.
450.
426.
420.
425.
354.
363.
405.
396.
434.

391

4549
3810
4290
4326
5753
5125
9994
8961
7410
9519
9572
5855
4235
5526
6058
5792
5032
9976

5872
5157
5011
0604
7411
6204
5938
5356
5983
5748
3992
9675
9675
5275
6084
4221
0161
4806
5113
7793
3992
4815
5780
5197
4243
6188
5735
5789
5501
9519
8059
4536
4904
9106
5316

B P PR NNRRRRRPRPB,ROORRPORRPREPREPREPNONPPLPNNRPRPEPRERRERERRERONNMNNMPRPNNRPRPR,RPR,RPRPRRRRPRL,ORRERPRERNONNORL, WNO

QWP D> WOawwdr PN PPOOPRNWOOSOOOOTONOGOOOOPE OO WD PO DWWNDNOO

107.
99.
82.
15.
33.
61.
62.
50.

118.
48.

109.
63.
44 .
86.
86.
86.

103.
86.
48.
67.
64.
61.
67.
79.
78.
78.
80.
90.
63.
87.
58.
58.
75.
81.

115.
83.

121.
82.
33.
86.
59.
84.
83.
47.
96.
TT.

133.

104.
48.
41.
54.
63.
41.
66.

35
33
18
27
53
27
83
80
62
83
53
27
81
88
88
88
68
88
13
87
26
02
50
95
40
40
89
87
27
74
12
12
82
64
94
15
98
71
20
48
00
53
56
17
86
88
00
76
83
13
46
69
57
93
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. 7415
.8064
.7992
.3255
.7073

8044

.5669
.6605
.9067
.6466
.4949
.6322
.1807
.5343
.8900
.5412
.6894
.1987
.9869
.2310
. 7656
.6285
.7107
.4994
.0283

5421

.5364
.6224
.0869
.8245

3794

.3794
.6530
.6594
. 7888
.6188
.4845
.0686
.6625
.0561
.2014
.2072
.6735
.9369
.5785
.4409
.85638
.9004
.7928
.5209
.6697
.8729
.2710
.2618
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High
High
High
High
High
High
High
High

Low
High
High
High
High
High
High
High
High

Low
High

Low
High
High
High
High

Low

Low
High
High
High
High
High
High

Low
High
High
High
High
High
High
High
High

Low
High
High
High

Low

Low

Low
High

Low
High
High
High
High
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##
##
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##
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##
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##
##
##
##
##
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##
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##
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

341.
405.
339.
389.
359.
416.
384.
397.
431.
510.
326.
249.
292.
293.
283.
273.
314.
267.
368.
468.
328.
420.
315.
403.
327.
494 .
413.
559.
286.
294.
592.
274.
411.
301
346.
465.
377.
347.
314.
353.
385.
500.
460.
546.
338.
479.
310.
459.
309.
292.
367.
281.
282.
391.

7193
4904
3460
7904
7643
5167
4937
4925
5487
4217
4419
7397
3325
3173
7096
3276
4194
3295
6529
3386
1602
5034
6754
9084
6927
5455
5765
6258
3280
4395
6492
3156
9494

.4050

4208
6113
8626
8365
4658
3726
8657
5677
5468
5889
2720
5309
4340
9218
3167
5033
5252
2700
5511
8892

NEFE NN OONNMNEFPORFRPEFEPNMNNMNEFPRPONRFRPRPRRPRPRFP,WORENEFEPNMNNMNOONRPEPREPPEPLPOOONOR,R PP PE,RFRL,RPE,EFE,EFEOLR

NNWWNDNDNWNNNOOOOOOOOWONNNNENWNESEONONOGDPDII WWNOWPENWNDNNWWWNWWOONNDNPS DS

55.
54.
86.
95.
86.
121.
74.
90.
8r7.
38.
99.
36.
41.
47.
38.
49.
46.
55.
49.
74.
38.
58.
49.
125.
55.
110.
57.
53.
34.
74.
67.
64.
72.
67.
86.
65.
56.
47.
37.
87.
83.
113.
86.
75.
32.
98.
37.
57.
57.
15.
.49
96.
38.
59.

41

11
90
48
71
48
98
86
68
66
33
56
95
90
89
66
7
53
11
33
30
66
29
33
49
11
98
34
40
89
76
87
36
22
54
44
24
79
56
19
74
64
73
64
71
26
09
19
53
12
27

21
33
95

W WwWdd WWoO PPN O, PP NWWOAOWO P POONDPDDWO P WP W WD WWNPEOOONPDWWWWWWL

.4876
.8560
.3585
.5203
.5367
.5627
.8988
.3726
.1551
.6888
.6354
.1546
L7709
.9411
.2731
.0997
.0850
.2326
.3242
.1425
.35671
.8663
.9540
.1159
.0014
.0218
.2161
.4241
.2707
.1261
.9870
.0657
L7612
.8328
.8400
.6743
.3119
.3283
.2308
.6457
.0629
.0774
.0652
L7672
.8755
. 7260
.2018
.8199
.5759
.8729
L7391
.2356
.0808
.4488
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High
High
High
High
High
High
High
High

Low

Low
High
High
High
High
High
High

Low
High
High
High
High

Low
High
High
High
High

Low

Low
High
High

Low
High

Low
High
High

Low
High
High
High
High

Low

Low

Low

Low
High
High
High

Low
High
High
High
High
High
High
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##
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

343.
621.
370.
659.
468.
422.
357.
387.
286.
377.
364.
657.
338.
347.
359.
494.
386.
436.
335.
410.
334.
322.
574.
631.
496.
349.
261.
337.
308.
309.
419.
367.
282.
312.
394.
487 .
453.
432.
447 .
279.
395.
321.
401.
354.
484.
359.
398.
500.
367.
334.
453.
286.
.4535
420.

371

3794
7718
4860
6837
0990
3131
4043
4767
7534
8626
4384
7540
2720
8365
4013
6477
4920
5684
4435
4207
3693
4447
2378
7167
6825
8524
7471
4179
4181
8126
4755
2702
1639
1899
4213
7631
3181
8997
5288
3994
7213
7992
8857
4021
9539
4180
4547
1858
4821
3859
5382
1973

3231

P P, O FRP NFP P OOFRFPNNMNNMNMNRFLONMNNMNDNNEFRFRENMNNDNONDNDNNDNNDNMNONNENRERRFAR,ORFRLPNNMNOEFNOR,REEFEOONON

NNNDOOTWWWNOEPEEWNWNS PR PRPRNNONNWEONNMNNMNNNPEEPBRENNDNOWPPIOOTONNOOPRNEFENOONDWDSPSNW

67.
94.
61.
91.
53.
56.
75.
31.
26.
59.
60.
80.
32.
50.
115.
96.
80.
90.
46.
115.
73.
37.
37.
72.
76.
50.
32.
40.
37.
57.
67.
46.
46.
55.
92.
.45
.45
.45
67.
54.
26.
50.
49.
62.
113.
54.
51.
55.
49.
67.
54.
20.
63.
54.

71
71
71

01
76
80
37
26
79
02
92
30
95
45
75
26
72
98
11
29
79
92
22
91
19
19
91
66
72
26
71
19
78
27
42
53
76
37

27
84
71
72
33
22
73
73
13
87
7
43
57
31
63
40

O P> 0 Wd PO WDD WO OO WNNWOWPEOOWWPLPOOOD WL POWDLDEREDD DN PR DO WO

.0389
.0416
.9713
.4236
.6561
.3959
L7787
.8080
.2597
.1000

0167

.0971
.9542
.1164
.5991

7480

.4616
.2410
.1187
.0092
.5003
.4796
.6360
.8546
.9598
. 7984
L7257
.3601
.0234
.5043
.7020
.8192
.6255
.6091
.4675
.1295
.4651
.2869
.19561
.0059
.5898
.6366
.5740
.1527
.8334
.2512
.5674
L9747
.2540
.5116
.5045
.1286
.8129
BTTT
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High
Low
High
Low
Low
High
High
Low
High
High
Low
Low
High
High
High
High
High
Low
High
High
High
High
Low
Low
High
High
High
Low
High
High
Low
High
High
High
High
Low
Low
Low
Low
High
High
High
Low
High
High
Low
High
Low
High
High
Low
High
High
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##
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##
##
##
##
##
##
##
##
##
##
##
##

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

361.
332.
272.
337.
293.
327.
360.
415.
357.
278.
422,
378.
431.
265.
362.
440.
329.
480.
245.
358.
496.
417.
256.
335.
368.
470.
393.
440.
466.
416.
290.
290.
335.
362.
372.
373.
442 .
427 .
441.
420.
383.
420.
412.
382.
440.
366.
434.
380.
357.
430.
441
403.
307.
456.

2225
5052
3013
1703
3173
4267
2296
5751
4060
7097
4364
4876
3125
3917
2676
5173
3726
5796
3174
4355
0004
4299
3865
8291
9037
1598
4829
2853
5579
2870
2438
2438
3109
4225
4174
4054
3078
3140
3181
6770
6675
5050
4846
2433
4484
3400
4846
4378
2446
5048

.8562

4314
3697
5075
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65.
76.
42,
42,
55.
108.
83.
98.
67.
41.
100.
88.
54.
.49
56.
123.
66.
92.
38.
24.
47.
48.
27.
54.
41.
49.
88.
74.
112.
39.
50.
51.
94.
58.
67.
76.
57.
88.
54.
71.
45.
66.
86.
57.
107.
50.
87.
69.
34.
109.
87.
85.
101.
68.

41

12
38
85
85
40
42
12
92
01
13
02
00
71

84
7
07
67
33
72
67
00
09
46
05
84
86
30
31
60
70
81
35
64
37
24
78
00
71
09
48
93
88
78
89
70
92
68
15
40
07
47
58
31

NP OO DO OO WO RN OWWS D PRENNMNNOOPBRNDOONOOOWNNWWWDS WD WP OoOWwWwWwS PSP

.6665
.5174
.1662
.4284
.1658

3785

.5851

1112

.3877
.8790

2352

. 7843
.9098
.4042
.9056

5500

.4152
.2172
.5255
.4826
.4397
.0091
.9299
.8947
.9191

9694

.4314
.4449
.0966
.4058

1130

.4057
.4978
.5192
.0988

0225

L7121
.3543
.3294
.2420
.3217
.8737
. 7220
.3841
.4248
.0847
.5356
.7102

9298

.1926
.0419
.0061
.0459
.3195
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High
High
High
High
High
High
High

Low
High
High
High
High
High
High
High
High
High

Low
High

Low

Low

Low
High
High
High

Low
High
High
High
High
High
High
High
High

Low
High

Low
High
High
High
High
High
High

Low
High

Low

Low
High
High

Low

Low
High
High
High



##
##
##
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##
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##
##
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##
##
##
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

382.
381.
232.
319.
349.
303.
315.
312.
332.
189.
200.
318.
348.
341
293.
287.
287.
268.
280.
201.
279.
265.
320.
326.
289.
273.
312.
199.
252.
254.
267.
298.
333.
274.
319.
331
310.
245.
298.
319.
348.
287.
321
280.
336.
274.
308.
245.
268.
268.
278.
345.
275.
359.

8634
8130
7091
3579
5168
7839
8377
4153
3501
2142
2800
3235
1807

.4098

5307
7845
3591
1389
1604
2648
3370
3104
3890
3952
3319
7180
4068
2489
3149
3275
3505
7674
5731
3829
4203

.4150

4151
2743
7674
4441
3959
3144

.4169

3218
3852
3189
4423
2743
3541
3110
3059
8272
3085
4682

OFRr NPFPOOFR,rEFRFPFPNFPFFPEFPFPPPPOFPFPLPNFEPPONMEPFPL,OWCWONMNMFEPRPRPRPPPPOOFRPNOFR,P PO, OO, EFEFONLE
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88.
80.
16.
67.
108.
21.
12.
108.
56.
61.
27.
56.
62.
63.
35.
12.
51.
29.
29.
29.
44 .
44 .
59.
49.
60.
60.
35.
29.
57.
15.
66.
34.
41.
60.
75.
47.
70.
55.
34.
28.
68.
2.
37.
54.
60.
69.
53.
55.
15.
24.
55.
66.
55.
47.

00
32
13
05
42
70
47
00
51
03
09
51
47
59
53
47
80
10
10
10
70
70
07
84
94
94
94
10
94
71
05
15
13
58
80
57
23
40
15
16
29
28
39
38
45
16
16
40
71
94
13
07
11
57

B WONWWPEAENOOOP WWDPLRRE, WD PENPWWWDDDEPRPWONNWWWOAPRDNDNWWWPRDPDEWOAPLPDWEER, OO DWWNDN

.2703
.8968
.3039
.1872
.4641
.2684
.3364
.3189
.3178
.4288

1051

.8316
.8811
.1999
.1341

9084

L4471
.4358
.8341
.0857
.6761
.1899
.3199
.3906
.9204
.6764
.1606
.6950
.6862
.7398
.0883
.4970
.7216
L4279
.5610

9406

.6406
.3200
.5632
.0719
.9967
.6009
.3436
.5652
.5963
.2202
.2690
.3200
.0886
.5243
.2718
.8741
.2015
L7719
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High
High
High
High
High
High

Low
High

Low
High
High
High
High

Low
High
High
High
High
High
High
High
High
High

Low
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

Low
High
High
High
High
High
High
High
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293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

346.
228.
309.
323.
368.
501.
448.
291.
260.
277.
288.
325.
261.
355.
307.
270.
293.
199.
350.
281.
389.
279.
608.
324.

3966
3333
4061
3466
4751
3643
3646
3908
3386
7929
3008
5883
4030
4332
4333
3286
4067
2489
0277
1344
5341
3801
7247
4175
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49.
27.
28.
86.
.40
86.
49.
28.
83.
28.
52.
41.
32.
37.
28.
28.
28.
29.
41.
40.
29.
28.
72.
45.

31

85
09
07
47

88
84
16
24
16
08
13
26
39
16
68
16
10
13
46
95
16
86
59

N O WP PPN WDE WP POLWWWR, WNOON WP W

.3648
.0175
.4386
.5607
.0228
.1688
.3572
.9106
.1216
.3257
.6636
.9357
.3590
. 3247
.6321

7890

.5697
.7816
.1805
.0663
. 7640
.3630
.9672
.6207
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High
High
High
High

Low

Low

Low
High
High
High
High
High
High
High
High
High
High
High

Low
High
High
High

Low
High



