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INTRODUCTION

During the period of this contract from November 1982 to September
1986 we have been involved in various studies on bicavailability,
pharmacokinetics and metabolism of drugs in animals. This work has )
included studies on the pharmacokinetics and metabolism of four different
compounds WR 171,669, WR 178,460, WR 158,122 and WR 238605 all new
potential anti-malarial drugs. These studies have been carried out with
beagle dogs except for WR 158,122 which was studied in rhesus monkeys and
WR 238605 where dogs and rhesus monkeys were used.

In addition two biocavailability and pharmacokinetic studies with
pyridostigmine have been completed in beagle dogs. These studies were
designed to assess the biocavailability of pyridostigmine when administered
in tablet and syrup formulations.

A gt




— e

ot §

L I R R—

METABOLISM AND PHARMACOKINETICS OF
14C-HALOFANTRINE HYDROCHLORIDE
{1%C-WR 171,669.HCl) IN THE DOG

(PILOT STUDY)
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SUMMARY

The purpose of this study was to carry ocut a pilot metabolism and
pharmacokinetic study of the new potential antimalarial drug 1ecovir
171,669.HC1 in the beagle dog, which would assist in the design and
analysis of samples in a more extensive main study. In this study the
drug was administered orally, as a suspension in.a 0.4% aqueous
solution of Tween B0 containing 0.2% (w/v) methylcellulose, at a dose
level of 15 mg/kg bodyweight.

Almost all the radicactive dose was excreted in thé faeces, 96.4%
during 7 days. Most of this material was eliminated during the first
48 hours (72.8%). During the seventh day, only 1.1% was excreted in
the faeces. A total of only 0.1% of the dose was measured in urine.

Peak plasma concentrations of radiocactivity occurred at 4 to 5 hours
(0.95 ug/ml)} declined up to 12 hours and then increased to a secondary
peak at 24 hours (0.71 pg/ml). Concentrations then appeared to
decline biphasically with an initial rapid phase until 7 days (tg

37 hours) and a slower terminal phase (ty, 502 hours). Elood
concentrations of radioactivity followed a similar profile and were
always lower than plasma.

Almost all the radiocactivity (863%) in a solvent extract of the 0-24
hour faeces sample was associated with the unchanged drug. The
remaining radioactivity was associated with several more polar
components.

A chromatographic method was developed using reverse phase hplc for
the separation of WR 171,669 and its metabolites in plasma.

The concentration of the unchanged drug in plasra declined from

0.49 pg/ml at 3 hours to 0.13 pg/ml at 3C hours. During this time the
proportion of WR 171,669 declined from 55% of total radioactivity at

3 hours to 22% at 30 hours with a corresponding increase in the
amounts of some more polar metabolites. These metabolites did not
seem to ccrrespond chromatographically with N-deshutyl WR 171,660

(WR 178,46C) under the test conditions.
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TABLE 1

HRC/WRI 1/8335

Excretion of radioactivity after oral administration of
14C_WR 171,669.HCl to a heagle dog at a dose level of 15 mg/kg

Time
(hours)

F Radioactivity excreted

0- 24
24- 48
48- 72
72~ 96
96-120

120-144
144-168

(¢t dose)
Urine Fraeces Cage wash
bttt
0.c4 | 52.1 2.3
0.03 20.7 0.6
0.0l 15.2 0.1
0.01 4.5 0.1
0.01 1.6 <0.1
<0.01 1.2 0.1
0.01 1.1 i <0.1

Cumulative excretio
(¢ dose)

- - -y - - - - =y

Faeces | Cage wash

n

-— - - =
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TABLE 2

Concentrations of radioactivity in plasma and whole-blood after
oral administration of !“C-WR 171,669.HC1l to a beagle dog
at a dose level of 15 mg/kg

Time ug equivalents 8 dose/litre T
WR 171,669.HCl/ml
Plasma Whole=-blood Plasma Whole~-blood

15 mins <0.08 <0,05 <0.05 <0.03

30 mins 0.12 0.08 0.07 0.05

45 mins 0.24 0.17 0.15 0.11

1 hrs 0.45 0.34 0.28 0.21

2 hrs 0.72 0.53 0.45 0.33

3 hrs 0.90 0.68 0.57 0.43

4 hrs 0.94 0.72 0.59 0.45

5 hrs 0.95 0.73 0.59 0.46

7 hrs 0.83 0.69 ¢ 0.52 0.43

12 hrs 0.60 0.53 i 0.38 0.33

24 hrs 0.71 0.55 ' 0.44 0.35

30 hrs 0.61 0.52 ' 0.38 0.33

2 days 0.54 0.42 0.234 0.26 !
3 days 0.33 0.24 0.21 | 0.15 '
4 days 0.20 0.12 0.12 0.08 i
5 days 0.15 6.09 0.10 ! 0.06

6 days 0.11 0.07 0.07 0.04 ;
7 days 0.07 <0.06 0.05 <0.04 i
8 days 0.07 <0.06 0.04 <0.04 ;
10 days 0.05 <0.06 0.03 <0.04 |
12 days 0.05 <0.06 0.03 <0.04

14 days 0.04 <0.06 0.02 <0.04
19 days 0.03 <0.06 0.02 <0.04
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TABLE 3
Proportions of radioactivity in methanol extracts of faeces samples
up to 72 hours after oral administration of !“C-WR 171,669.HC1
to a beagle dog at a dose level of 15 mg/kg

Results are expressed as % faecal radioactivity

[Time period | Extract 1 | Extract 2¢| Total ]
(hours)
0-24 68.0 15.5 | 83.9 |
24-48 54.8 10.4 65.2
48-72 27.6 21.9 49.5

* Methanol : diethylamine (9 : 1, v/v)
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TABLE 4

Radiocactivity in 1 minute fractions of hplc eluate after injection
of extracts of faeces collected during 24 hours after oral
administration of l“C-WR 171,669.HCl to a beagle dog at a dose level

of 15 mg/kg
rFraction numbers % eluted Total % dose
(inclusive) radioactivity {Extracts 1 and 2)
Extract 1 Extract 2
2- 9 7.0 21.7 4.3
16=25 6.6 - 2.3
27-35% 86.0 78.3 37.0
..J ----------- e e o o e e - -l

# Corresponds to elution of l“C-WR 171,669
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Concentrations of l4C-WR 171,669 free base” in plasma after oral
administration of 14C-WR 171,669.HCl to a beagle dog at a dose

level of 15 mg/kg

r;ime (hrs) -E;;;entration (ug/ml):-P § eluted radioactivityl
3 ) 0.46 ) B ) se.s

7 0.39 S0.1

12 0.18 32.5
30 0.12 21.6 i

# Refers to radicactivity eluted from hplc column with the
same retention time as authentic 1“C-WR 171,663
See Table 6. Results are not corrected for recovery
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TABLE §_
Radioactivity in 1 minute fractions® ot* hplc eluate after injection
of extracts of plasma collected after oral administration of
J14C-WR 171,669.HC1 to a beagle dog at a dose level of 15 mg/kg

Results are expressed as % eluted radioactivity

Fraction number Sampling time (hours)
——peee——— —_———— -
3 7 12 30
................. ) USRI Sy ISR Np—
1 + + + +
2 + + + +
3 2.9 + 4.0 +
4 13.4 16.6 34.9 47.9
5 19.3 19.9 8.4 13.7
6 5.5 9.1 20.3 16.8
7 2,2 + + +
8 2.4 4.2 + +
9 + + + +
10 14.1 + + +
11 37.6 |12.1 + [
12 2.7 32.3 27.2 |12.8
13 + 3.1 5.3 | 8.8
14 + 2.6 + +
15 + + + + J

* Fraction collection and measurement was continued
up to 30 minutes after injection
+ Below limit of accurate measurement: 3 hrs <2.2%
7 hrs <2.5%
12 hrs <3.3%
30 hrs <3.6%
Radicactivity in fractions 10-14 was taken to be associated
with WR 171,662
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Concentration (ug equivalents WR 171,669.HC)/ml)

HRC/WRI 178335
FIGURE 1

Concentrations of radiocactivity in plasma (o=-¢) and whole blood (e-e)
after oral administration of }4C-WR 171,669.HCl to a beagle dog
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Concentration (ug equivalents WR 171,669.HCl/ml)

HRC/WRI 1/8335
FIGURE 2

Concentrations of radiocactivity in plasma (o-o) anéd whole blood (e-e)
after oral administration of l4C-WR 171,669.HCl to a beagle dog
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METABOLISM AND PHARMACOKINETICS OF
14C-HALOFANTRINE HYDROCHLORIDE
('%C-WR 171,669.HCl) IN THE DOG

(MAIN STUDY)

' : 12
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SUMMARY

The purpose of this study was to investigate the metabolism and
pharmacokinetics in the beégle dog of the new potential anti-
malarial drug, WR 171,669.HCl. Single oral doses of

l4c_wR 171,669.HC1 have been administered to six dogs, each dog
receiving the drug at a different dose level within the range 5 to
100 mg/kg. The drug was administered in suspension in 1% aqueous
sodium carboxymethylcellulose solution. The radiolabelled drug was
shown to be stable under the conditions of dosing. No clinical or

other drug-related effects were observed in the dogs after dosing.

Excretion of radioactivity in faeces accounted for between 75.3% and
89.2% dose during seven days after administration. Urinary
excretion during seven days ranged from 0.03% dose (100 mg/kg dose)
to 0.31% dose (5 mg/kg dose).

Peak plasma concentrations of radioactivity (0.39 - 2.0l pg equiv.
free base/ml) occurred at times from 1 to 30 hours after dosing.
Radioactivity could be detected in the plasma of all animals at

10 days after dosing and at 24 days in the plasma from animals dosed
at 40 or 60 mg/kg. Total areas under plasma radioactivity
concentration-time curves increased in an approximately linear
fashion with dose level from 5 to 60 mg/kg, but the result obtained
from the 100 mg/kg dose level was 5 times lower than expected.

Whole-blood radiocactivity concentrations similar to or higher than
in plasma occurred at some sampling times after dosing at 5, 40 or
100 mg/kg, (maximum ratio 1.9), but not after dosing at 10, 20 or 60
mg/kg.

13
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Peak concentrations of unchanged WR 171,669 in plasma (0.30 -

1.39 pg/ml) occurred at 1 to 2 hours (5, 10, 20, 100 mg/kg) or 5 - 6
hours (40 and 60 mg/kg). Second peaks occurred at 30 and 24 hours
after the 10 and 60 mg/kg doses. The area under the
concentration-time curve showed an approximately linear increase
with dose level up to 60 mg/kg but was about 5 times lower than
expected at 100 mg/kg. Estimated half-lives for the decline in
concentrations were in the range 4.3 - 8.0 hours for animals showing
a single concentration maximum and 20 and 25 hours for the other two

animals.

The proportion of plasma radiocactivity associated with metabolites
of WR 171,669 in plasma increased with time after dosing.
Metabolites were eluted with shorter retention times than WR 171,669
under reverse phase hplc conditions. A minor metabolite had the
same retention time as desbutyl WR 171,669 (WR 1783,460).

Unchanged WR 171,669 was the major component in extracts of

0-24 hour faeces but a minor component in most later extracts. 1In
extracts up to 72 hours, WR 171,669 accounted for 17% dose (5 mg/kg)
to >40% dose (40, 60, 100 mg/kg). A minor radioactive component in
faecal extracts corresponded chromatographically {(hplc and tlc) to
WR 178,460. Thin-layer chromatography showed the presence of a
number of other radiocactive metabolites in faeces extracts. A
similar pattern of radiocactive metabolites was found in extracts of
faeces from an animal which had received !“C-WR 178, 460.HC1
suggesting the existence of common pathways of metabolism for the

two compounds.

14
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Excretion oflradioactivity by dogs after single oral doses of

“c-WR 171

,669.HC1l at various levels

Results are expressed as % administered radiocactivity

[ v - Y e = Y O S D D D D ) N D D Dl e s e
Sample Time period Nominal dose level (mg/kg)
(hours)  [--=-—=q-—m-—oqo—ee-a B intuluibdutuls ubuintatane D it n
5 10 20 40 60 100
——————————————————————————————— -t e ] s o ] - - ) - — ] - = - o o=
Urine 0 - 6 <0.01 | <0.01| <0.01 NS <0.01 | <0.01
6 - 24 0.09 0.06 0.05 0.03 0.02 0.02
24 - 48 0.09 0.08 0.03 0.02 0.03 0.01
48 - 72 0.04 0.03 0.02 0.01 0.01 | <0.01
72 - 96 0.03 0. 04 0. 06 0.01 0.02 | <0.01
96 - 120 0.03 0.01 0.01 | <0.01 0.01 | <0.01
120 - 144 0.02 0.01 0.01| <0.01 0.01 | <0.01
144 - 168 0.01 ! <0.01 0.01 0.01]| <0.01 | <0.01
Total 0.31 0.23 0.19 0.08 0.10 0.03
_______________________________ 5 ISR VUSRI SRR R MU
Faeces 0 - 24 43.7 22.8 55.3 55.5 60.0 84.3
24 - 48 15.5 24.8 12.1 15.2 7.1 1.7
48 - 72 13.3 11.9 7.3 3.8 NS 0.9
72 - 96 6.1 6.4 4.2 3.7 1.8 0.7
96 - 120 5.6 4.8 2.2 2.5 6.2 0.6
120 - 144 2.8 3.3 2.2 2.2 3.5 0.5
144 - 168 2.2 1.3 NS 1.1 1.5 0.3
Total 89.2 75.3 83.3 84.0 80.1 89.90
o e o i s e . " " D -t T i o D > e o i B - - = —— e —— G ——— e = = -
Cagewash 0 - 24 0.26 0. 32 0.06 0.24 0.08 0.20
24 - 48 0. 06 0.23 0.09 0. 09 0.08 0.09
48 - 72 0.14 0.17 0. 24 0.07 0.08 0. 04
72 - 96 0.08 0. 15 0.18 0.02 0.02 | <0.01
96 - 120 0.09 0.08 0.06 0.03 0.09 0.01
120 ~ 144 0. 04 0.02 0. 06 0.03 0.05 | <0.01
144 - 168 0.03 0.03 0.02 0.05 0.03 | <0.01
J Total T 0.70 1.00 0.71 0.53 0.43 0. 34
b o e e e o o e e o o e ] et e e e e o v e s - ] 40 - -
Overall total 90.2 76.5 84.2 84.6 80.6 89. 4
________________________________ P SN NI PRSI S
NS No sample
: 15
— - - L
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TABLE 2

Cumulative excreti?n of radiocactivity by dogs after single oral doses of
“C-WR 171,669.HC1 at various levels
Results are expressed as § administered radioactivity

Sample Time period Nominal dose level (mg/kg)
{hours)  [-~=-- N G et ittt T=---- T ---=- 1 . 1
5 10 20 40 60 { 100 )
LT T TERp i S e e ] o - - - - - s e
Urine 0o - © <0.01+ <0.01 | <0.01 NS <0.01 | <0.01
0 24 0.09 0. 06 0.05 0.03 0.02 0.02
0 - 48 0.18 G.14 0. 08 0. 05 0.05 0.03
0 - 72 0.22 0.17 0.10 0.06 0. 06 0.03
0 - 96 0. 25 0.21 0.16 0.07 0.08 0.03
0 - 120 0.28 0. 22 0.17 0.07 0.09 0.03
0 - 144 0. 30 0.23 0.18 0.07 0.10 0.03
0 - 168 0.31! 0.23| o0.19| o0.08| o0.10] o0.03
——————————— -————————————-1—-———-4—-——-—-——————-n-—o———d——-————- ——————-{
Faeces 0 - 24 43.7 22.8 55.3 55.5 60.0 84.3
0 - 48 59. 2 47.6 67.4 70.7 67.1 86.0
0 - 72 72.5 59.5 74.7 74.5 67.1 86.9
0 - 96 78. 6 65.9 78.9 78. 2 68. 9 87.6
0 - 120 84.2 70.7 8l.1 80.7 75.1 88. 2
0 - 144 87.0 74.0 83.3 82.9 78. 6 88. 7
+ 0 ~ 168 F89.2 75.3 L83.3 84.0 80.1 89.0
............................ 5 PGSR NSRS SUIUSESS S FI——
Cagewash 0 - 24 | o0.26] 0.32] o.06 0.24 | o0.08( 0.20
0 - 48 0. 32 0. 55 0.15 0. 33 0.16 0. 29
0~ 72 0.46 0.72 0. 39 0. 40 0.24 0. 33
0 - 96 0.54 0.87 0.57 0.42 0. 26 0.33
0 - 120 0.63 0.95 0.63 0. 45 0. 35 0. 34
0 - 144 0.67 0.97 0.69 0.48 0. 40 0. 34
0O - 168 0.70 1. 00 0.71 0.53 0.43 0. 34
e RSyt SR [ . e e IS DOV Sy, B S
Overall total 90. 2 ] 76.5 84.2 84.6 80.6 89. 4 J

NS No sample

16
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TABLE 3
Concentrations of radioactivity in plasma of dogs after single

oral doses of !“*C-WR 171,669.HCl at various levels
Results are expressed as ug equivalents WR 171,669 free base/ml

0. 38 0.53 1.29 1.76 1.43 0.85

0.16 0.70 0.50 0.72 1.36 0.45
days 0.14 0.56 0.50 0.69 1.00 0.32

10 0.02 0.05 0.07 0.14 0.26 0.12
12 <0.02 0.04 0.05 0.11 0.19 0.11
15 <0. 02 0.03 0.04 0.08 0.12 0.08
18 <0.02 | <0.02 0.03 0.06 0.09 0.05
21 <0.02 | <0.02 | <0.02 0.05 0.05 | <0.04
24 <0.02 | <0.02 | <0.02 0. 05 0.04 | <0.04
28 <0.02 L<0.02 <0.02 L<0.04 <0.04 | <0.04
____________________________ VIO RSP S, S
17
- - PSR - e e e . e e
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TABLE 4

Concentrations of raqioactivity in plasma of dogs after single
oral doses of }“*C-WR 171,669.HCl at various levels
Results are expressed as % dose/litre

0

1

2

3

4

5 0.58 0.43 0.51 0. 40 0.23 0. 087
6 0.59 0.43 0. 46 0. 41 0.23 0.081
7 0.57 0.42 0. 44 0.38 0.22 0.079
12 0. 36 0.52 0. 38 0.27 0.18 0.058
24 0.27 0.29 0.25 0.18 0.27 0. 044
30 0. 25 0. 56 0.21 0.15 0. 20 0. 040

2 days 0.21 0.45 0.21 0.14 0.15 0.028
0.18 3. 34 0.18 0.14 0.12 0.023
4 0.17 0. 25 0.13 0.13 0.15 0.020
5 0.12 0.17 0.10 0.10 0.10 0.017
6 0.08 0.11 0.07 0.07 0.09 0.016
7 0.07 0.08 0.06 0.05 0.08 0.014
8 0.05 0.06 0.04 0.04 0.06 0.014

10 0.03 0. 04 0.03 0.03 0. 04 0.011
12 <0.03 0.03 0.02 0.02 0.03 0.010
15 <0.03 0.02 0.02 0.02 0.02 0. 007
18 <0.03 | <0.02 0. 01 0.01 0.01 0.004
21 <0.03 | <0.02 | <0.01 0.01 0. 008 [|<0.004
24 <0.03 | <0.02 |} <0.01 0.009( 0.006 |<0.004
28 <0.03 | <0.02 | <0.01 <0.008L<0-006 C0.004
PR S S S SO —— b e PP RPN IS -
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TABLE 5
Concentrations of radiocactivity in whole-blood of dogs after

single oral doses of l4CcoWR 171,669.HC1 at various levels
Results are expressed as ug equivalents WR 171,669 free base/ml

12 0.24 0.28 0.68 1.09 0.83 0. 55
24 0.17 0.25 0.50 0.76 l.46 0.47
30 0.16 0.52 0. 36 0.88 1.14 0.53
2 days 0.13 0.43 0. 34 0.81 0.86 0.37
3 0.11 0.32 0.30 0.61 0.73 0. 35

10 <0.05 | <0.05 | <0.05 0.11 0. 20 0.19
12 <0.05 | <0.05 | <0.05 | <0.10 0.12 0.16
15 <0.05 | <0.05 | <0.05 | <0.10 0.10 0.15
18 <0.05 | <0.05 | <0.05 | <0.10 |} <0.10 | <0.10
21 <0.05 |} <0.05 | <0.05 | <0.10 | <0.10 | <0.10
24 <0.05 | <0.05 | <0.05 | <0.10 { <0.10 | <0.10
28 <0.05 | <0.05 | <0.05 | <0.10 | <0.10 | <0.10
g VR, SRS S, L _____________ .
19
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TABLE 6

Concentrations of radi?activity in whole-blood <_3f dogs after single
oral doses of l“C-WR 171,669.HCl at various levels
Results are expressed as % dose/litre

0

1

2

3

4

S .

6 0.51 0. 31 0. 37 0. 31 0.12 0. 069

7 0. 46 0. 30 0.34 0.28 0.16 0.066
12 0. 37 0.22 0.29 0.22 0.12 0.048
24 0.26 0.20 0.21 0.15 Q.21 0. 041
30 0. 25 0. 41 0.15 0.18 0.17 0.046
2 days 0.20 0. 34 0.15 0.16 0.13 0.032
0.17 0. 25 0.13 0.12 0.11 0.031
4 0.14 0.16 0.11 0.09 0.12 0.029
5 0.10 0.12 0.07 0.C4 0. 09 0.024
6 <0.09 0.07 0.05 0.06 0.06 0.022
7 <0. 09 0.05 0.04 0.04 0.06 0.020
8

10 <0.09 | <0.05 | <0.03 0.02 0.03 0.016
12 <0.09 | <0.05 | <0.03 | <0.02 0.02 0.014
15 <0.09 | <0.05 | <0.03 | <0.02 0.02 0.013
18 <0.09 | <0.05 | <0.03 ] <0.02 | <0.02 | <0.010
21 <0.09 | <0.05 | <0.03 | <0.02 | <0.02 | <0.010
24 <0,09 | <0.05 | <0.03 | <0.02 | <0.02 | <0.010
28 J <0.09 L<0.05 L<O.O3 <0. 02 L<0.02 <0.010
________________________________ B e T R e s
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TABLE

HRC/WRI 1/84132
7

Total areas under plasma radiocactivity concentration =~

time curves after single oral doses
of l*C-WR 171,669.HCl to dogs

Dose level
{mg/kg)

at various

(#g h.ml™1)

] Area/dose level 1
(bg h ml~! mg~! kg)

] 4.7

7.1

4. 4

3.7

3.7
J 0.80 J

levels




HRC/WRI 1/84132
TABLE 8
Concentrations of WR 1711§69* free base in plasma of dogs

after single oral doses of C-WR 171,669.HC]l at various levels
Results are expressed as ug/ml

- e e e e e e e e e e e et —m e - e — o —— -
Time Nominal dose level (mg/kg)
(hours) |e=—c—e-qecccce g e e e
5 10 20 [ 40 60 100
5 ™ N 0.66 MM T MM NM

7 0.18 0.17 0. 32 1.25 0.83 0.64

12 0.06 0. 08 0.28 0.72 0. 45 0.26

24 <0.03 0.08 0.09 0.27 1.02 0.1l1

30 M 0.17 0.04 0.19 0.59 0.07
48 M 0.07 | <0.03 0.07 0.25 NM
72 14 <0.03} <0.03 ] <0.05 0.10 MM
96 NM <0.03 | <0.06 | <0.05 0.06 i3
120 NM <0.04 | <0.06 | <0.05 | <0.06 iy
144 N1 NM M N4 <0. 06 N
i 168 L N1 ] NM NM NM <0.07 N1

™ Not measured

* Refers to radiocactivity eluting from an hple column
with the same retention time as WR 171,669. Results
are not corrected for recovery

Calculated limits of detection are based on the limit

of detection for a single fraction of hplc eluate
(Appendix 5)

22




HRC/WRI 1/84132
TABLE 9

Total areas under plasma concentrations of WR 171,662 free base
against time curves after single oral doses of
of l“C-WR 171,669.HCL to dogs
at various levels

(a) Observed curves
Dose level Area# Area/dose level
(mg/kg)* (g h.ml=1)|(ug h.ml-! mg-! xg)
4.67 2.07 0.44
9.51 5.96 0.63
18.3 9.70 0.53
38.0 21.04 0.55
57.2 35.00 0.61
95.7 9.12 | 0.095

* Calculated as WR 171,669 free bvase
# To time of last detectable measurement

(b) Fitted curves (see Table 19)

Dose level Treai Area/dose level
(mg/kg)* ( o h.Al-l)L(ug h.ml-! mg-! kqg)

4.67 2.48 0.53

9.51 6.49 0.68

18.3 8.40 0.46

38.0 21.11 0.56

57.2 34.11 0.60
95.7 9.64 0.10

4 To infinite time



HRC/WRI 1/84132

TABLE 10

Concentrations of radioactivity in plasma of dogs (after oral doses of
“C-WR 171,669.HCl) associated with a component eluting from an hplc

column with the

same retention time as WR 178,460

Results are expressed as ug equivalents WR 178,460 free base/ml

M + N NM NM
+ + + + +

0.07 0.14 0.18 0.21 0.17
0.08 0.14 0.21 0.27 0.17
0.10 0.19 0.20 0.31 0.23
0.05 0.14 0.21 0. 32 0.15
0.05 0.13 0.22 0.29 0.10

Time
(hours) f—————a
5
—————————— e
0.5 .0
1 +
2 0. 02
3 0.02
4 0.03
5 0.04
6 Q.05
7 0. 06
12 0. 05
24 0.02
30 NM
48 ™M
72 M
96 o]
120 NHM
144 N4
168 i 1

M Not measured

+

Below limit of

1
0. 04 0.11 0.16 l 0.29 0.11
0.04 0.07 |0.16 0.24 1M
+ 0.02 0.10 ! 0.15 MM
+ + + | 0.09 NM
+ + + i 0.05 ™
N1 M 0 SR + M
M R i + M J
(U SR N S, | e

detection (0.02 - 0.06 upg/ml)

24
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HRC/WRI 1/84132
TABLE 11

Radioactivity in 30 second fractions of hplc eluate after injection
of extracts of plasma collected after oral administration of
lsc.wr 171,669.HC1 at a dose level of 5 mg/kg
Results are expressed as % eluted radioactivity

( Time Fractions J
(hours) |=====-=To—=r-——--- St
4 6 -~ 9 l 14 - 15 17 - 194 [ 23 - 26*
1 + + + I 100
2 17.6 + 5.3 ' 77.1
3 30.3 + 5.8 63.9
4 37.6 + 10.3 ) 52.1
5 33.3 + 11.9 54.8
6 33.6 + 16.0 50.5
7 33.6 + 18.4 48.0
12 48,5 + 25.0 26.5
24 88.5 + 11.5 + J
bmwmcww et e s m i = ————— e - iy - — - —
+ Not detected, see Appendix 5 for limits of
detection

* Corresponds to WR 171,669
# Corresponds to WR 178,460

25




HRC/WRI 1/84132
TABLE 12

Radioactivity in 30 second fractions of hplc eluate after injection
of extracts of plasma collected after oral administration of
l4c_wR 171,669.HC1 at a dose level of 10 mg/kg
Results are expressed as % eluted radioactivity

---------- e e Cme—e S m oo e s o=
Time Fractions
(hours) |[-====-=- P ————— B inietuidt ST Cattsiainitieley 1
5-12}14-15 17 - 194 | 23 - 26*
................. ) SUONSNENSIGEN SRNSI S SR ——
1 9.3 + + 90.7
2 39.6 + 5.1 55.3
3 49.2 + 7.8 43.0
4 49.2 + 12.8 38.1
5 53.6 + 14.8 31.7
6 46.8 + 15.7 37.5
7 44.0 + 22.5 33.5
12 74.6 4.4 8.7 12.3
24 59.6 + 16.7 23.6
30 65.6 4.2 6.7 23.6
48 70.0 8.5 8.3 13.1
72 94.7 + + 5.3
926 100.0 + + +
120 100.0 + + +
L e 1 JEORY S 30 PRI S, .
+ Not detected, see Appendix 5 for limits of
detection

* Corresponds to WR 171,669
# Corresponds to WR 178, 460

26
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HRC/WRI 1/84132
TABLE 13

Radioactivity in 30 second fractions of hplc eluate after injection
of extracts of plasma collected after oral administration of
l4c_WR 171,669.HCL at a dose level of 20 mg/kg
Results are expressed as % eluted radiocactivity

Time Fractions 1
(hours) p--=--e—pe-——eee e c e —m o
6 - 10 ( 14 - 15 17 - 194 ( 23 - 26*
9.5 6.6 + + 93.4 T
1 21.4 + + 78.6
2 14.1 + 7.6 78.2
3 22.2 + 9.4 68. 4
4 26.1 + 12.2 61.7
5 33.3 + 13.2 53.5
6 33.3 1.5 14.6 50.6
7 46.0 3.1 20.6 30.3
12 50.3 2.0 17.1 30.6
24 55.3 4.9 24.6 15.2
30 55.8 11.3 24.4 8.5
48 75.0 9.0 16.0 +
72 82.2 11.6 6.2 +
956 77.5 10.0 + 12.5
120 100.0 + + +
L _________________ PSR- b e L _________ -
+ Yot detected, see Appendix 5 for limits of
detection

* Corresponds to WR 171,669
# Corresponds to WR 178,460
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HRC/WRI 1/84132

TABLE 14

Radiocactivity in 30 second fractions of hplc eluate after injection
of extracts of plasma collected after oral administration of
14C-WR 171,669.HC1 at a dose level of 40 mg/kg
Results are expressed as % eluted radiocactivity

[ Time [ Fractions
(hours) pe=cem=-a P ————— 1 ---------- 1 ---------
5 - 10 14 - 15 17 - 194 22 - 26*
e L ---------------------------- 1= bl
1 40. 4 + + 59.6
2 14.0 + 4.9 81.2 -
3 15.1 + 4.7 80. 2
4 20.9 + 7.1 72.0 !
5 20.1 + 10.2 69.6
6 21.7 + 11.9 66.3 |
7 21.1 + 12.3 66.6
12 34.3 + 17.6 48.1 !
24 42.4 + 27.8 29.8 !
30 48.93 + 24.6 26.7
48 63.6 + 26.7 9.7
72 70.5 6.4 17.0 6.1
26 100.0 + + +
120 100.0 + J + +
e e ——a SRR S [P SPIGURNS Py D ———
+ Not detected, see Appendix S5 for limits of
detection

* Corresponds to WR 171,669
# Corresponds to WR 178,460

4]




HIRC/WRI 1/84132
TABLE 15

Radioactivity in 30 second fractions of hplc eluate after injection
of extracts of plasma collected after oral administration of
l*c_WR 171,669.HC1l at a dose level of 60 mg/kg
Results are expressed as % eluted radioactivity

o o . o - . Y T - — - - -
Time Fractions W
(hours) |-==ee—ceqeecccmccrc g c g B
6 - 10 14 - 15 W 17 - 194 W 22 - 26*
1 23.0 + + 77.0
2 27.7 + + 72.3
3 22.5 + 12.5 65.0
4 22.8 + 12.1% 65. 1%
5 27.5 + 15.3 57.2 i
6 20.2 + 19.6 60.3 i
7 19.9 + 23.7 56. 4 i
12 35.8 + 28.3 36.0 i
24 22.6 3.4 18.1 55.9
30 30.0 2.7 24.0 43.4
48 41.6 6.8 27.1 24.5
72 60.2 8.0 19.9 11.9
96 72.6 11.1 10.1 6.1
120 78.9 12.6 8.5 +
144 89.3 10.7 + +
168 100.0 + + +
_________ e e e e S i e e ] o et et et e o - - e o)
+ Not detected, see Appendix 5 for limits of
detection

* Corresponds to WR 171,669
# Corresponds to WR 178,460
# Fractions 19,20 and 26-28

- ofiea}
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HRC/WRI 1/84132

TABLE 16

Radioactivity in 30 second fractions of hplc elua;e‘after.injection
of extracts of plasma collected after oral administration of

— o, e

l4c-WR 171,669.HC1 at a dose level of 100 mg/kg
Results are expressed as % eluted radiocactivity

o e e e e e e e e
Time Fractions
(hours) |J-—-eecepemcc e e e
7 -9 14 - 15 17 - 204 22 - 27*
1 9.4 + + 90. 6
2 5.2 + 5.5 89. 3
3 12.4 + 11.1 76.5
4 15.3 + 16.0 68. 7
5 17.5 + 18.7 63.8
6 14.1 + 21.0 64.9
7 + + 29.2 70.8
12 35.5 + 25.7 38.8
24 44. 4 9.7 23.9 22.0
30 44.6 13.5 26.9 15.0
L _________ L e NSNS NP S,
+ Not detected, see Appendix 5 for limits of
detection
* Corresponds to WR 171,669
# Corresponds to WR 178,460

b ——
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TABLE 18

HRC/WRI 1/84132

Parameter estimates for the fitted models for total
radiocactivity concentrations in plasma

o o o o i S e S g A e . S AR % 2 A i o o o e

Parameter
(units) Jjeme—mmw~ana
5
vt (h) 0.28
Ay (hTh) 0. 655
Ay (7l 0.233
Ay (nT1) 0.0099
A, (dpm/ml) ] 1433
Az (dpm/ml) 519
h, (n) 1.06
h; (n) 2.97
h; (h) 70.1

- g e 2]

Nominal dose level (mg/kg)

10 r 20 Jr
.................... L
0 0. 40
0.752 5.99
0.0110 0.0394
0 0. 0080

1397 2461
33 1294
0.92 0.12
63.1 6.97
- L 87.1

32

- — - -

- - -

-

b e o

- a  o — -t

—— -

0.22

0.0575
0.0042

943
401

0.72
12! l
167
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HRC/WRI 1/84132
TABLE 20

Weighted residual mean squares for the fitted curves
(weights were scaled to have an average value of unity)

Nominal Unchanged 1 Total
dose level compound radiocactivity

(mg/kg)

5 0.00065 133.7

10 0.00354 1917.4

20 0.00513 1182.0

40 0.00194 1153.9

60 ' 0.01255 484.0

100 0.00256 ] 120.6
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TABLE 21

HRC/WRI 1/84132

Extraction% of radiocactivity from faeces samples up to 72 hours

after single oral doses of

¥

lbo_WwRrR 171,669.HC1 to dogs at various levels

Results are expressed as % faecal radiocactivity

-t s -

-
Nominal dose

level
(mg/kg)

10

20

40

60

100

_____________ -
Time period
(hours)  |-=~=~
1|
0-24 15.2
24-48 16.0
48-72 67.5
0-24 59.2
24-48 29.2
48-72 6.6
0-24 42.2
24-48 28. 7
48-72 18.0
0-24 41.8
24-48 13.3
48-72 23.1
0-24 22.2
24-48 12.9
0-24 9.6
24-48 22.2
48-72 15.9
L] I

72.9
63.2 ( 4.

52.7 (
67.1 (
60.2 (

Extract

[ 3
26.91 22.4
25.1| 15.6
10.6 5.1
24.3 8.9
27.9 ] 14.9
28.3) 18.7
26.81 14.9
29.9 | 11.6
29.1 1 16.5
31.2 1} 15.7
24.2 | 27.9
33.5}117.3
24.7 | 26.0
30.7 ) 19.6
13.6 | 29.5
25.7 119.2
28. 4 L15.9

Figures in brackets are total extracted expressed as

% dose
Extract 1,
(9:1, v/v

methanol;

)

35

Extracts 2,3,

Ia
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TABLE 22

HRC/WRI 1/84132

Radioactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 72 hours
after oral administration of }“C-WR 171,669.HCl
to a beagle dog at a nominal dose level of 5 mg/kg

Time interval
(hours)

0-24
(extract 1)

0-24
(extracts 2&3)

24-48

Others

1
2
3

Fraction numbers
(inclusive)

4 - 11
2z - 25
35 - 39
16

4 - 15
18 - 21
27 - 31

4 - 10
22 - 23
33

4 - 11
19 - 22
31 - 33

v o e = e b -

Zone 3 corresponds to WR 171,669

36

[ % eluted
radiocactivity
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TABLE 23

HRC/WRI

c— m——————— = -

1/84132

Radioactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 72 hours

after oral administration of

“c-WR

171,669.HCL

to a beagle dog at a nominal dose level of 10 mg/kg

Time interval
(hours)

0-24
(extract 1)

0~24
(extracts 2&3)

24-48

48-72

Others

1

2

3
Others

1
2
3
1
2

3
Others

Fraction numbers
(inclusive)

e o o o e

Zone 3 corresponds to WR 171,669

4 - 18
22 - 27
33 - 43

29,30, 46-48

5 =12
19 - 20
27 - 31
14,23

4 - 18
20 - 24
31 - 36

4 - 11
19 - 22
30 - 32
16

37

- = s -

% eluted
radioactivity

- - ————
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TABLE 24

HRC/WRI 1/84132

Radioactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 72 hours

after oral administration of l“C-WR

to a beagle dog at a nominal dose level of 20 mg/kg

rTime interval
(hours)

0-24
(extract 1)

0-24
(extracts 2&3)

24-48

48-72

e ————— -

w N

1

2

3
Others

Fraction numbers
(inclusive)
4 - 21
22 - 27
32 - 42
28-30, 45-46
5 - 18
19 - 24
26 - 35
5 - 16
19 - 22
30 - 32
4 - 11
20 - 22
31 - 32
15 - 16

Zone 3 corresponds to WR 171,669

38

171,669.HC1

[ $ eluted
radicactivity
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TABLE 25

HRC/WRI 1/84132

Radioactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 72 hours

after oral administration of

L9C_WR 171,669.HC1

to a beagle dog at a nominal dose level of 40 mg/kg

Time interval
(hours)

0-24
(extract 1)

0-24
(extracts 2&3)

24-48

Rl L T Tt s e,

Fraction numbers
(inclusive)

-t o oy e e

5 - 14
18 - 25
27 - 34

4 - 14
17 - 24
25 - 34
4 - 11
16 - 18
23 - 26
4 - 9

# Zone 3 corresponds to WR 171,669

% eluted F% dose
radiocactivity
_______________ i .
9.5 2.2
4.6 1.1
85.8 19.9
5.0 1.3
3.8 1.0
91.1 23.7
87.0 8.7
10.8 1.1
2.2 0.2
88.1 2.5
11.9 0.3




TABLE 26

HRC/WRI 1/84132

Radioactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 48 hours
after oral administration of !®C-WR 171,669.HCl

to a beagle dog at a nominal dose level of 60 mg/kg

Time interval
(hours)

0-24
(extract 1)

0-24
({extracts 2&3)

S L YU

[ = o o e e} o - —— - - —— — ———— - ——

- - = o o o -

(S S

Others
1
2
3
Others

- -

Fraction numbers
(inclusive)

6 - 11
18 - 21
27 - 34
14, 25,26

4 11
17 - 20
25 - 31
22

4 - 11
16 - 18
23 - 26

# Zone 3 corresponds to WR 171,669

40

% eluted
radiocactivity

- ——— - > > - -

[\¥]
OO
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HRC/WRI 1/84132
TABLE 27

Radiocactivity in 30 second fractions of hplc eluate after
injection of extracts of faeces collected up to 72 hours
after oral administration of !“C-WR 171,669.HCL
to a beagle dog at a nominal dose level of 100 mg/kg

rTime interval Zone No. # | Fraction numbers % eluted 3 doseT
(hours) j (inclusive) ) radicactivity
_______________ 5 SRS EEpSSISI PSS (USSR SUSNPIS
0-24 1 5 - 15 3.2 i 0.3
(extract 1) 2 19 - 22 2.1 0.2
3 27 - 36 92.8 7.5
Others 18,23-26 1.8 0.1
0-24 1 4 - 13 2.6 0.9
(extracts 2&3) 2 16 - 20 2.7 1.0
3 25 - 33 93.7 34.0
Others 21 - 24 1.0 0.4
24-48 1 5 - 10 67.4 0.7
2 17 - 18 15.0 0.2
3 24 - 25 17.6 0.2
48-72 1 5 - 8 88. 3 0.4
J 2 j 17 11.7 0.06
____________________________________________________________ Lo e

# Zone 3 corresponds to WR 171,669
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TABL

E 28

HRC/WRI 1/84132

Proportions of radiocactivity in extracts of faeces
associated with WR 171,669 after single oral doses of
l%c_wrR 171,669.HC1 to dogs at various levels

(1) Results expressed as % extracted radioactivity

( Time period r
(hours) b
5
0 - 24 (extract 1) 55. 4
0 - 24 (extracts 2,3) 55.9
24 - 484 4.7
48 - 724 2.0

10

87.8
82.3
50.8
10.0

81.3
80.0
9.0
5.6

85.8

91.1
2.2
ND

90. 4
92.0
33.3

(2) Results expressed as % dose

e o e e e ——— e e e o e e e e
Time period Nominal dose level (mg/kg) ]
(hours) = jeeeeeqeeea- a - PP St B

5 10 F 20 40 60 100

0 - 244 15.7] 18.2 | 37.4 | 43.6 (40.0 41.5

24 - 484 0.4 9.1 0.8 Q.2 1.5 0.2

48 - 724 1.0 0.6 0.3 ND NS ND
——————————————————————————————————— D ] eia bl Ty NN Wpp———
Total Q0 - 72 17.1| 27.9| 38.5 | 43.8 {41.5] 41.7
______________________ P JESUI SIS SN SpE L____J---__A

ND Not detected
NS No sample
# All 3 extracts for each time period
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HRC/WRI 1/84132
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(ug/ml)

Concentration

HRC/WRI 1/84132

FIGURE 2

Concentrations of radiocactivity in the plasma of dogs
up to 72 hours after single oral doses
of l“C-WwR 171,669.HC1

Key: 4 5 mg/kg, © 20 mg/kg, O 60 mg/kg
A10 mg/kg, ® 40 mg/kg, ®100 mg/kg

" - -y g +

6 12 18 24 30 36 4z 48 54 60 66

Time (hours)

a4
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(ug/ml)

Concentration

N

A

.05

.02

HRC/WRI 1/84132
FIGURE 3
Concentrations of radioactivity in the plasma of dogs

after single oral doses of !“C-WR 171,669.HC1
(Values before 6 hours not shown)

Key: & 5 mg/kg, ©O 20 mg/kg, O 60 mg/kg
410 mg/kg, ® 40 mg/kg, ® 100 mg/kg

2z 4 6 8 10 12 14 16 18 20 2¢ 24
Time (days)

45




(ug/1)

Concentratlon

HRC/WRI 1/84132
FIGURE 4
Concentrations of radiocactivity in the plasma and

whole-blood of a dog after a single oral dose of
l4c_WwR 171,669.HC1 at a level of 5 mg/kg

KEY: &-PLRASMR ¢ -BLOOD

+
(
(

Time (hours)
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(ug/1)

Concentreattion

HRC/WRI 1/84132
FIGURE 5
Concentrations of radioactivitx in the plasma and whole-blood of a dog

after a single oral dose of '“C-WR 171,669.HCl at a level of 5 mg/kg
(Values before 6 hours not shown)

KEY: &-PLASMA & -BLOBD

.05 1

.02

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (days)
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(ug/1)

Concentrutlon

HRC/WRI 1/84132

FIGURE 6

Concentrations of radioactivitx in the plasma and whole-blood of a dog
after a single oral dose of 1%«_wWR 171,669.HC1 at a level of 10 mg/kg

KEY: &-PLASMA & -8L0O0OD
]
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1
.5
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.2
.1
. 0S5
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0 6 12 18 24 30 k1 42 48 S4 60 66 72

Time {(hours)
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(ug/1)

Concentratlion

HRC/WRI 1/84132
FIGURE 7
Concentrations of radioactivitx in the plasma and whole-blood of a dog
C

after a single oral dose of !™C-WR 171,669.HCl at a level of 10 mg/kg
(Values before 6 hours not shown)

KEY: a-PLASMA ©-BLOAD

S

2

‘ <

.5 1

.2

.1 1

.05 1

02 L — +— + + A— — - —_—
0 2 4 6 8 10 12 14 16 18 20 22 24

Time (days)
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‘ug/1)

Concentratlon

.08

.02

HRC/WRI 1/84132

FIGURE 8

Concentrations of radioactivity in the plasma and
whole~blood of a dog after a single oral dose of

l4c_WR 171,669.HCL at a level of 20 mg/kg

KEY: A-PLASMA & -BLOOD
1 A g___~______-‘*
wé\@
0 6 12 18 24 3c 36 42 48 54 60 66 22

Time (hours)
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(ug/1)

Concentratlon

HRC/WRI 1/34132
FIGURE 9

Concentrations of radioactivitx in the plasma and whole-blood of a dog
after a single oral dose of !'C-WR 171,669.HCL at a level of 20 mg/kg

-

{(Vvalues before & hours not shown)

KEY: a-PLASMA & -B8L00D
>
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(ug/1)

Concentration

Concentrations of radioactivitx in the plasma
after a single oral dose of l%c

FIGURE 10

-WR 171,669.HC

HRC/WRI 1/84132

and whole-blood of a dog
1 at a level of 40 mg/kg

Time (hours)
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HRC/WRI 1/84132

FIGURE 11

Concentrations of radiocactivityv in the plasma and whole-blood of a dog

(ug/1)

Concentration

after a single oral dose of I%coWR 171,669.HCL at a level of 40 mg/kg
(values before 6 hours not shown)

KEY: a-PLASMRA & -BLOOD
5
2
1
-
.21
g
.0S a
.02 r —4 + + —— + + - + + — —
0 2 4 6 8 10 12 14 16 18 20 22 24

Time (days)
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(ug/1)

Concentration

HRC/WRI 1/84132

FIGURE 12

Concentrations of radioactivity in the plasma and
whole-blood of a dog after a single oral dose of
l4c_WR 171,669.HC1 at a level of 60 mg/kg

KEY: &a-PLASMA & -BLOOD
.2
1
.05 4
g2 4~ — — —— — + . — "
i 6 12 18 24 30 36 o 48 54 60 66 72
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(ug/1)

Concentratlon

HRC/WRI 1/84132
FIGURE 13

Concentrations of radioactivi%xcin the plasma and whole-blood of a dog

after a single oral dose of

.05 1

.02

KEY: a-pPLASMA

-WR 171,669.HCl at a level of 60 mg/kg
(Values before 6 hours not shown)

< -BLOOD

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (days)




(ug/1)

Concentratlon

HRC/WRI 1/84132

FIGURE 14

Concentrations of radioactivity in the plasma and whole-blood of a dog
after a single oral dose of l“C-WR 171,669.HCl at a level of 100 mg/kg

KEY: a-pPLRSMA & -8LOAD
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2 1
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HRC/WRI 1/84132

FIGURE 15

Concentrations of radiocactivity in the plasma and whole-blood of a dog
after a single oral dose of l4C_WR 171,669.HC1 at a level of 100 mg/kg
{values before 6 hours not shown)
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Concentratlion ug/ml

.08

KEY

HRC/WRI 1/84132

FIGURE 16
Concentrations of WR 171,669 free base in plasma after
single oral doses of '“C-WR 171,669.HC1
: A -5 MG/KG ®-20 MG/KG Mm-60 MG/KG
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Concentratlon ug/ml

.0S

.02 |

KEY

Time (hours)
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HRC/WRI 1/84132
FIGURE 17
Concentrations of WR 171,669 free base in plasma after
single oral doses of 1%C-WR 171,669.HC1
: A-10 MG/KG ®-40 MG/KG M-100 MG/KG
0 6 12 18 24 30 36 42 48 S4 60 66 72




(ug/ml)

Concentratlcns

.05

02 4 —

HRC/WRI 1/84132

FIGURE 18

Concentrations of total radiocactivity and of WR 171,669 free base
in plasma of a dog after a single oral dose of
“C-WR 171,669.HCl at a level of 5 mg/kg

KEY: &-14C-171668 & -TATAL
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(ug/ml)

Concentration

HRC/WRI 1/84132
FIGURE 19

Concentrations of total radicactivity and of WR 171,669 free base
in ?1asma of a dog after a single oral dose of
“C-WR 171,669.HC1 at a level of 10 mg/kg

KEY: ®-14C-171669 A-TOTAL
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(ug/ml)

Concentratlon

HRC/WRI 1/84132

FIGURE 20
Concentrations of total radiocactivity and of WR 171,669 free tase

in §lasma of a dog after a single oral dose of
“C-WR 171,669.HCL at a level of 20 mg/kg

KEY: ®-14C-171669 A-TATAL
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(ug/ml)

Concentration

.0S

HRC/WRI 1/84132

FIGURE 21

Concentrations of total radiocactivity and of WR 171,669 free base
in ?lasma of a dog after a single oral dose of
“C-WR 171,669.HCL at a level of 40 mg/kg

KEY: ®-14C-171669 A -TOTAL
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(ug/ml)

LConcentration

.05

HRC/WRI 1/84132 1

FIGURE 22
Concentrations of total radiocactivity and of WR 171,669 free base

in ?lasma of a dog after a single oral dose of
“C-WR 171,669.HCl at a level of 60 mg/kg

KEY: &-14C-1716869 A -TOTAL d

Time (hours)
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(ug/ml)

Loncentretion

HRC/WRI 1/84132
FIGURE 23
Concentrations of total radiocactivity and of WR 171,669 free base

in plasma of a dog after a single cral dose of
I4c-WR 171,669.HCl at a level of 100 mg/kqg

KEY: ©-14C-171669 a-TOTAL
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(ug/ml)

Concentration

Observed points (4}

.0S

.02

and fitted curves for concentrations of total

FIGURE 24

HRC/WRI 1/84132

radioactivity in plasma after a single oral dose of
l4Cc-WR 171,669.HC1 at a level of 5 mg/kg
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HRC/WRI 1/84132
FIGURE 25
Observed points (4) and fitted curves for concentrations of total

radiocactivity in plasma after a single oral dose of
l4c_wR 171,669.HCL at a level of 10 mg/kg
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(ug/ml)

Concentratlon

Observed points

.0S

.02

FIGURE 26

HRC/WRI 1/84132

(4) and fitted curves for concentrations of total
radioactivity in plasma after a single oral dose of
l*c_WR 171,669.HCl at a level of 20 mg/kg
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(ug/ml)

Concentratlon

HRC/WRI 1/84132
FIGURE 27
Observed points (4) and fitted curves for concentrations of total

radiocactivity in plasma after a single oral dose of
l4c-WR 171,659.HC1 at a level of 40 mg/kg
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{ug/ml)

Concentratlon

HRC/WRI 1/84132

FIGURE 28

Observed points (4) and fitted curves for concentrations of total
radioactivity in plasma after a single oral dose of
“C-WR 171,669.HC1 at a level of 60 mg/kg
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HRC/WRI 1/84132

FIGURE 29

Observed points (A) and fitted curves for concentrations of total
radicactivity in plasma after a single oral dose of
l1¥c_yR 171,669.HC1 at a level of 100 mg/kg
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{ug/ml)

Concentratlon

HRC/WRI 1/84132

FIGURE 30

Observed points (a) and fitted curves for concentrations of
WR 171,669 free base in plasma after a single oral dose
of LYC-WR 171,669.HCL at a level of 5 mg/kg
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HRC/WRI 1/84132
FIGURE 31
Observed points (A} and fitted curves for concentrations of

WR 171,669 free base in plasma after a single oral dose
of !“C-WR 171,669.HC1 at a level of 10 mg/kg
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Concentratlon
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Observed points (A) and fitted curves for concentrations of

FIGURE 32

HRC/WRI 1/84132

WR 171,669 free base in plasma after a single oral dose

of 1*C-WR 171,669.HC1 at a level of 20 mg/kg
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HRC/WRI 1/84132
FIGURE 33
Observed points (A) and fitted curves for concentrations of

WR 171,669 free vase in plasma after a single oral dose
of lYC-WR 171,669.HCL at a level of 40 mg/kg
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(ug/ml)

Concentration

HRC/WRI 1/84132

FIGURE 34

Observed points (A) and fitted curves for concentrations of
WR 171,669 free base in plasma after a single oral dose
of !“C-WR 171,669.HC1l at a level of 60 mg/kg
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Concentratlon

FIGURE 35

HRC/WRI 1/84132

Observed points (4) and fitted curves for concentrations of
WR 171,669 free base in plasma after a single oral dose
of !*C-WR 171,669.HCL at a level of 100 mg/kg
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KEY

HRC/WRI 1/84132

FIGURE 36

Thin-layer chromatogram autoradiograph of extracts of faeces

Solvent system:

Dog 1,

Dog 1,
Dog 1,
Dog 3,

Dog 3,

24-48

hours,
hours,
hours,
hours,
hours,

hours,

WR 178,460.HC1
WR 171,469, HCL

chloroform : methanol : 35% ammonia (70:30:1, v/v)

extract 1, after administration of
l4c_WwR 178,460.HC1 at 20 mg/kg

extracts 1,2,3, after administration of
l4c_wR 178,460.HC1 at 20 mg/kg

extract 1, after administration of
l4c_WwR 171,669.HC1 at 20 mg/kg

extracts 1,2,3, after administration of
l9Cc-WR 171,669.HC1 at 20 mg/kg

extract 1, after administration of
l4c-wR 171,669.HC1 at 60 mg/kg

extracts 1,2,3, after administration of
l4%c-wR 171,669.HC1l at 60 mg/kg
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METABOLISM AND PHARMACOKINETICS OF

14C-WR 178,460.HC1 IN THE DOG
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HRC/WRI 2/83612

SUMMARY

The purpose of this study was to carry out a pilot investigation of
the metabolism and pharmacokinetics in the beagle dog, of the compound
l¥ c_WR 178,460.HC1l, a potential pharmacologically active metabolite of
the anti-malarial drug WR 171,669.HCl. !“C~WR 178,460.HCl was
administered orally, as a suspension in 1% agueous carboxymethyl-
cellulose solution, to a single dog at a dose level of 21 mg/kg.

Excretion of radioactivity in faeces accounted for 72.4% dose during
the first 24 hours after dosing and for 97.2% dose in seven days. A
total of only 0.1% dose was excreted in urine.

Plasma concentrations of radioactivity reached a plateau at 2 hours
and remained within the range 0.58 to 0.73 49 equivalents WR 178,460
free base/ml {ug/ml) until 2 days. Concentrations then appeared to
decline biphasically with an initizl more rapid phase (ts 52.6 h ¢+
9.5 h 5.E.) followed by a slower terminal phase for which a half-1life
could not be precisely determined. By 21 days the plasma
concentration had declined to 0.02 ug equiv./ml.

Whole-blood concentrations of radioactivity were slightly higher than
the corresponding plasma concentrations during the period from 5 to 24
hours after dosing (maximum blood : plasma ratio 1.15) but then
declined more rapidly to be below 0.06 pg/ml at 8 days.
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HRC/WRI 2/83612
TABLE 1
Excretion of radiocactivity after oral administration
of 1%C-WR 178,460.HC1 to a beagle dog at a dose
level of 21 mg/kg

Results are expressed as § dose

Time Radioactivity excreted Cumulative excretion 1

(hours) -—=- m—efecee—— b ieiedaieded el b DO DD S P -
Urine | Faeces | Cage wash| Urine | Faeces (Cage wash | Total

——————— - e 4-—-—------ -----~--—---———'--—--‘-——4—---—--
0- 24 0.05 72.4 0.20 T 0.05 72.4 0.20 72.6
24- 48 0.02 8.4 0.12 0.07 80.8 0.32 8l1.2
48~ 72 0.02 7.2 0.12 0.09 88.0 0.44 88.5
72- 96 0.009 4.9 0.09 0.10 92.9 0.53 93.6
96-120 | 0.007 2.1 0.11 0.11 95.0 0.64 95.8
120-144 0.006 1.2 0.03 0.12 96. 2 0.67 97.0
144-168 L0.004 B 1.0 0.01 J 0.12 97.2 0.68 i 98.0

L L T T DY SR, e o " - = - - - " -] = - - —— - - wheccee- - el o -
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HRC/WRI 2/83612
TABLE 2
Concentrations of radiocactivity in plasma and whole-blood

after oral administration of !“C-WR 178,460.HC1 to a
beagle dog at a dose level of 21 mg/kg

- - o - - - - . - - = - D e S = - —— o -
r 4 g equivalents § dose/litre
Time WR 178,460%*/ml
Plasma [Whole-blood# | Plasma |Whole-blood#

15 min 0.07 0.07 0.03 0.03
30 min 0.20 0.18 0.08 0.08
1 hr 0.30 0.29 0.12 0.12
2 hrs 0.64 0.52 0.26 0.21
3 hrs 0.66 0.62 0.27 0.25
4 hrs 0.68 0.66 0.28 0.27
5 hrs 0.66 0.69 0.27 0.28
6 hrs 0.64 0.69 0.26 0.28
7 hrs 0.61 0.70 0.25 0.29
12 hrs 0.58 0.67 0.24 0.27
24 hrs 0.71 0.72 0.29 0.29
30 hrs "0.73 0.70 0.30 0.29
2 days 0.66 0.57 0.27 0.23
3 days 0.48 0.31 0.20 0.13
4 days 0.30 0.24 0.12 0.10
5 days 0.20 0.14 0.08 0.06
6 days 0.14 0.08 0.06 0.03
7 days 0.10 0.07 0.04 0.03
8 days 0.09 <0.06 0.04 <0.03
10 days 0.05 <0.06 0.02 <0.03
12 days 0.05 <0.06 0.02 <0.03
15 days 0.04 <0.06 0.02 <0.03
18 days 0.03 <0.06 0.01 <0.03
21 days 0.02 <0.06 0.009 <0.03

Calculated as free base

# A value of 1.052, for the specific gravity of
dog blood, was used in calculation of these
results from data in Appendix 6
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TABLE 3

Extractiong of radioactivity from faeces samples up to 72 hours

after oral administration of !"C-WR 178,460.HCl to a
beagle dog at a dose level of 21 mg/kg

Result

Time period
(hours)

48 - 72

s are expressed as 8 faecal radioactivity

Extract 1 Extract 2 Extract 3 Total*
24 4 3l 21 75 (54.6)

19 23 14 57 (4.8)

9 30 17 55 (4.0)
S I ———— I I i

L 4

Total is calculated from individual results to one

decimal place and then rounded to nearest whole number
Figures in brackets are % dose

¢ Extract 1l; methanol, Extract 2, 3; methanol :

9 : 1,

: diethylamine
v/v
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TABLE 4

Radiocactivity in one minute: fractions of hplc eluate after injection
of extracts of faeces collected up to 72 hours after oral
administration of !“C-WR 178,460.HCl to a beagle dog at a

dose level of 21 mg/kg

rTime intervalrFtaction numbers | 8 eluted radiocactivity Total & dose
{hours) (inclusive) S e e L el DLt P - (all 3 extracts)
Extract l[Extract 2 + 3
0 - 24 3 - 6 14.4 7.7 5.4
9 - 10 3.9 1.6 1.3
12 - 13* 8l.6 89.1+ 47.0
Others - 1.6 0.9
24 - 48 3 - 6 74.6 76.9 3.6
9 - 10 12.0 6.7 0.4
12 -~ 13* 13.4 9.84 0.5
Others - 6.6 0.2
48 - 72 3 - 6 83.1 87.2 3.4
9 - 10 16.9 5.5 0.3
12 - 13* <5.0 4.24 0.1 - 0.2
L Others J - 3.1 J 0.1 J
............. § SO S R RS

* Corresponds to WR 178, 460

+ Includes 1.5% from fractions 14 and 15
# Fractions 11, 12 (not 13)

*# For results in detail see Appendix 3
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TABLE 5

HRC/WRI

Concentrations of WR 178,460* free base in plasma
after oral administration of l“C-WR 178,460.HC1

to a beagle dog at a dose level of 21 mg/kg

r-'I‘:'.me {(hours) Concentration Proportion of total
(pg/ml) plasma radiocactivity (%)
1 0.15 50.9
2 0.37 57.6
3 0. 39 59.5
4 0.40 59.5
5 0.40 61.0
6 0.37 57.1
7 0. 34 55.0
12 0.32 54.6
24 0.23 32.2
30 0.18 24.7
48 0.08 12.9
72 <0.04 ¢8.3
L e N, N S J

* Refers to radiocactivity eluting from an hplc column
with the same retention time as WR 178,460

Results are not corrected for recovery

85
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TABLE 6

HRC/WRI 2/83612

Radiocactivity in one minute fractions# of hplc eluate after
injection of extracts of plasma collected up to 72 hours
after oral administration of lYC-WR 178,460.HCl to a

beagle dog at a dose level of 21 mg/kg

Results are expressed as % eluted radioactivity

...... S
( Fractions 3 - 5 |Fractions 8 - 10
49.1 <9.6
36.2 6.2
35.2 5.3
34.3 6.2
34.0 5.0
37.8 5.1
39.5 5.6
35.9 9.5
59.8 8.0
65.5 9.8
78.9 8.2

<8.3

- -

L 100

# For results in detail see Appendix 4

¢ Fractions

13 - 14

* Corresponds to WR 178,460

86
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THE ABSORPTION, EXCRETION AND
BIOTRANSFORMATION OF !4C-WR 158,122

IN THE RHESUS MONKEY




HRC/WRI 3/84457

SUMMARY

The purpose of this study was to investigate the pharmacokinetics and
metabolism of WR 158,122 a new potential anti-malarial drug in rhesus
monkeys. Single 10 mg/kg oral doses of l4¥coyR 158,122 have been
administered in suspension in 2% aqueous sodium carboxymethylcellulose
solution to both intact monkeys and monkeys with cannulated bile
ducts. The effects of incorporating bile salt (2% sodium taurocholate)

in solution in the dosing suspension have also been studied.

In the intact monkeys excretion of radioactivity in faeces of one male
and one female animal accounted for 88.0% and 91.7% respectively of
the dose during 6 days after oral administration of l*c.WwR 158,122,
Most of the drug (87.5% and 91.3% dose respectively) was excreted
during the first 48 hours after dosing. Urinary excretion during the
6 days after dosing accounted for 1.07% (male) and 1.95% of dose

(female).

After oral administration of !“*C-WR 158,122 to monkeys with cannulated
bile ducts excretion of radioactivity in the faeces accounted for
41.5% (male) and 71.2% of dose (female) during the 3 days after
dosing. Excretion in urine accounted for 24.5% (male) and 6.42% of
dose (female), and in bile accounted for 19.0% (male) and 3.07%
(female) during 3 days after dosing. Most of the radiocactivity was
eliminated in bile, urine and faeces during the first 2 days after

dosing.

In intact animals peak concentrations of radioactivity in plasma of
0.17 pg/ml (male) and 0.22 pg/ml (female) were reached at 5 hours.
Concentrations declined to 0.12 pg/ml (male) and 0.18 pg/ml (female)
at 6 hours, and rose again to 0.13 pg/ml (male) and 0.37 ug/ml (female
peak level) at 24 hours, after which concentrations declined to 0.05
pg/ml (male) and 0.14 ug/ml (female) at 30 honrs and were below the

limit of accurate measurement (0.05 ug/ml) at 48 hours.

Concentrations of radiocactivity in whole-blood were lower than
corresponding plasma concentrations up to 6 hours after dosing. At 30

hours whole-blood concentrations were greater than those in plasma.
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In animals with cannulated bile ducts, concentrations of radiocactivity
in plasma were greater than corresponding plasma concentrations in the
intact animals. Peak concentrations of 3.42 ug/ml (male) and C.70
pg/ml (female) were reached at 5 hours after dosing. There was no
secondary peak at 24 hours when concentrations were 1.37 ug/ml (male)
and 0.29 pg/ml (female). Concentrations continued to decline to 0.13
pg/ml in the male at 54 hours and 0.04 pg/ml in the female at 48
hours. Concentrations in the male at 72 hours and in the female at 24
hours were below the limit of accurate measurement (0.03 pg/ml).

Concentrations of radiocactivity in whole-blood were lower than
corresponding plasma concentrations at all times where concentrations

were measurable.

Comparison of concentrations of radioactivity in plasma between
monkeys receiving single oral doses of l“C-WR 158,122 with and without
bile salt included in the dosing medium indicated that the addition of
bile salt to the dose had no effect on the extent of absorption.
Without bile salt incorporated in the dosing medium a peak of mean
concentrations of 0.63 pg/ml was reached at 4 hours after dosing,
after which mean concentrations declined to 0.45 ug/ml, 0.07 pug/ml and
0.03 ug/ml at 6, 24 and 30 hours respectively. With bile salt
incorporated in the dosing medium a peak of mean concentrations of
0.33 pug/ml was reached at 4 hours after dosing. Mean concentrations
declined to 0.29 pg/ml, 0.10 ug/ml and 0.07 pg/ml at 6, 24 and 30

hours respectively.
Mean areas under plasma radiocactivity-time curves up to 24 hours after

dosing were 0.67 g.h.ml-l.mg~l.kg without bile salt and 0.43
g.-h.ml=l.mg-l.kg with bile salt added to the dosing medium.
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Most of the radioactivity in urine was associated with two radiocactive

components corresponding to 14% and 50% of extracted urinary

radiocactivity. Most of the residual radicactivity was associated with

3 components which underwent partial hydrolysis on incubation with

B=glucuronidase/arylsulphatagse, Metabolite patterns in bile were

similar to those in urine but different in proportion. The two major

metabolites present in urine were also present in bile but mainly in a

conjugated form. After enzymic hydrolysis these two metabolites

accounted for 5% and 40% respectively of the extracted bkiliary
radioactivity (compared with 5% or less for both components before
hydrolysis). A third, more polar metabolite remained after enzymic
hydrolysis and accounted for 10~20% of the biliary radioactivity. 1In
extracts of faeces almost all the radiocactivity was associated with

unchanged WR 158,122 with small traces of the two main urinary
metabolites.
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TABLE 1

Excretion of radioactivity in the urine, faeces, cage debris and cage wash
of rhesus monkeys after single oral doses of l4coyr 158,122

Results are expressed as % dose/stated time interval

(o ——  — —( — _ — — o . —— o — — 22

48- 72 0.02 0.03 0.03
72- 96 0.01 0.01 0.01
96-120 0.00 0.01 0.01
120-144 0.01 0.01 0.01

Faeces

0- 24 64.45 | 76.60 | 70.53
24- 48 23.05 | 14.70 | 18.88
48~ 72 0.47 0.37 0.42
72- 96 0.01 0.02 0.02
96~-120 ND ND 0.00

120-144 0.00 0.00 0.00

72- 96 0.01 ND 0.01
96-120 0.01 ND 0.01
120-144 0.01 ND 0.01
ettt T T T P UPIE FRSIUNEI S, -

Cage wash

0- 6 0.01 0.06 0.04
6- 24 0.06 0.08 0.07
24- 48 0.01 0.02 0.02
48- 72 0.01 0.00 0.01

72~ 96 0.00 ND 0.00
96-120 0.00 ND 0.00
96-120 0.17 0.12 0.15
120-144 0.01 ND 0.01
144-150 0.10 ND 0.05

ND Not detected (<2 x background)

b -futoad [y =] AR o
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TABLE 2

Cumulative excretion of radioactivity in the urine, faeces, ?age debris and
cage washings of rhesus monkeys after single oral doses of '“C-WR 158,122

Results are expressed as % dose/stated time interval

o o e W 2 e e - - o -1
Time (hours) Monkey No. Mean
C502¢ |[B518¢ _J
Urine
0~ 6 0.00 0.67 0.34
0- 24 0.90 1.75 1.33
0~ 48 1.03 1.89 1.46
0- 72 1.05 1.92 1.49
0- 96 1.06 1.93 1.50
0-120 1.06 1.94 1.50
0-144 1.07 1.95 1.51
Faeces
0- 24 64.45 [ 76.60 | 70.53
0- 48 87.50 |91.30 | 89.40
0- 72 87.97 |91.67 | 89.82
0~ 96 87.98 [91.69 | 89.84
0-120 87.98 {91.69 | 89.84
0-144 87.98 ]91'69 89.84
Cage debris
0- 24 0.28 1.78 1.03
0- 48 0.51 1.87 1.19
0- 72 0.57 1.88 1.23
0- 96 0.58 1.88 1.23
0-120 | 0.59 | 1.88| 1.24
0-144 | 0.60 L1.88 1.24
S, IS I M. .
Cage washings r
0- © 0.01 0.06 0.04
0- 24 0.07 0.14 0.11
0~ 48 0.08 0.16 0.12
0- 72 0.09 0.16 0.13
0~ 96 0.09 0.16 0.13
0-120 0.09 0.16 0.13
0-120 0.26 0.28 0.27
0-144 0.27 0.28 0.28
0-150 0.37 0.28 0.33
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TABLE 3
1 Excretion of radiocactivity in the bile, urine and faeces of
rhesus monkeys with cannulated bile ducts after single oral doses of
1% Cc-WR 158,122

{ Results are expressed as % dose/stated time interval

| Time (hours) Monkey No. Mean ‘
T e e o ot oo o o v oy |
- cs02¢ | Bs1s® g
-—— - -  tteadend - - — ﬂ
Bile
[ 0- 2 0.09 | 0.08| 0.09 |
2- 4 1.32 | 0.28| 0.80 |
4- 6 2.13 | 0.27| 1.20
6- 8 1.96 | 0.31| 1.14
' 8-24 9.43 | 1.52| 5.48
24-30 1.77 | 0.31] 1.04
30-48 1.85 | 0.25| 1.05
48-54 0.25 | 0.03| 0.14
54-72 0.20 { 0.02| 0.11
Urine
0- 2 0.01 | 0.16| 0.09
2- 4 2.91{ 0.39| 1.65
4- 6 0.16 | 0.47 0.32
6- 8 NS 0.12| 0.06
8-24 12.29 | 4.16| 8.23
24-30 1.99 | 0.50| 1.25
30-48 4.51 | 0.43| 2.47
! 48-54 1.48 | o.08| o0.78
b 54-72 % 1.11 | 0.11| 0.61
‘ Faeces
i 0-24 15.82 [51.73 | 33.78
' 24-48 23.55 | 18.74 | 21.15
§ 48-72 2.17 | 0.70| 1.44
2 i em et o o o o ) b b D 8 - P S S A = . = . S >

NS No sample

SN

—— e ——— =
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TABLE 4
Cumulative excretion of radioactivity in the bile, urine and faeces of
rhesus monkeys with cannulated bile ducts after single
oral doses of !“C-WR 158,122

Results are expressed as % dose/stated time interval

e o o e o o e 2 o e 2 e e ———————
Time (hours) Monkey No. Mean
C502¢ | B518®

}- —————————————— - = ol - - o - -

Bile
0- 2 0.09 0.08 0.09
0- 4 1.41 0.36 0.89
0- 6 3.54 0.63 2,09
0- 8 5.50 0.94 3.22
0-24 14.93 2.46 8.70
0-30 16.70 2.77 9.74
0-48 18.55 3.02( 10.79
0-54 18.80 3.05| 10.93
0-72 19.00 3.07| 11.04

Urine i 1
0~ 2 0.01 0.16 0.09
0- 4 2.92 0.55 1.74
0- 6 3.08 1.02 2.05
0- 8 3.08 1.14 2.11
0-24 15.37 5.30{ 10.34
0-30 17.36 5.80{ 11.58
0-48 21.87 6,23 [ 14.05
0-54 23.35 6.31] 14.83
0-72 24.46 6.42 | 15.44

Faeces
0-24 15.82 151.73 ) 33.78
0-48 39.37 { 70.47 | 54.92
0-72 41.54 {71.17} 56.36

e ot e st o o et o e o " - - - —— —
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TABLE S

Concentrations of radioactivity in the Elasma of rhesus monkeys after
single oral doses of !“*C-WR 158,122

Results are expressed as pg eqivalents/ml

- > o o > o e e

0.16 0.20 0.18

48 ND ND 0.00

ND Not detected (<0.05 pg/ml)

ND assumed as zero in calculation
of the means
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TABLE 6

Concentrations of radiocactivity in the glasma of rhesus monkeys after
single oral doses of !“C-WR 158,122

Results are expressed as % dose/litre

Time (hours) Monkey No. Mean
C502¢ | BS518¢

0 ND ND 0.00
0.5 ND ND 0.00
1 ND ND 0.00
2 0.08 ND 0.04
3 0.13 0.23 0.18
4 0.28 0.53 0.41
S 0.29 0.58 0.44
6 0.21 0.47 0.34
24 0.22 0.95 0.59
30 0.08 0.36 0.22
48 ND ND 0.00

ND Not detected (<0.08 % dose/litre)

ND assumed as zero in calculation
of the means

- r—
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TABLE 7

Concentrations of radioactivity in the whole-blood of rhesus monkeys
after single oral doses of !%C~WR 158,122

Results are expressed as ug equivalents/g

. o e = e e s et e o e o 8 oy o e o

e 0 o e s e P s e et e o e o e 0 o e e e, o]

0 ND ND 0.00
0.5 ND ND 0.00
1 ND ND 0.00
2 ND ND 0.00
3 ND ND 0.00
4 0.09 0.12 0.11
5 0.10 0.13 0.12
6 ND 0.11 0.06
24 0.12 0.30 0.21
30 0.21 0.24 0.23
48 ND ND 0.00

e e e e o et e o e e o = -

ND Not detected (<0.08 ug/g)

ND assumed as zero in calculation
of the means
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TABLE 8

Concentrations of radiocactivity in the whole-blood of rhesus monkeys
after single oral doses of l“C-WR 158,122

Results are expressed as % dose/kg

D D et e ks o > = . > > = - v

0 ND ND 0.00
0.5 ND ND 0.00
1 ND ND 0.G0
2 ND ND 0.00
3 ND ND N.00
4 0.15 0.30 0.23
5 0.17 0.34 0.26
6 . ND 0.28 0.14
24 0.20 0.78 0.49
30 0.36 0.63 0.50
48 ND ND 0.00

ND Not detected (<0.16 % dose/kg)

ND assumed as zero in calculation
of the means
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TABLE 9

Concentrations of radiocactivity in the plasma of bile duct cannulated
rhesus monkeys after single oral doses of l¥c-wR 158,122

Results are expressed as ug equivalents/ml

3.42 0.70 2.06
3.27 0.66 1.97

24 1.37 0.29 0.83
30 0.75 0.15 0.45
48 0.21 0.04 0.13
54 0.13 ND 0.07
72 ND NC 0.00

ND Not detected (<0.03 wg/ml)

ND assumed as zero in calculation
of the means
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TABLE 10

Concentrations of radioactivity in the plasma of bile duct cannulated
rhesus monkeys after single oral doses of 1"C-‘;‘!R 158,122

Results are expressed as 3 dose/litre

e = — — - 8 > e e " - "> = -

0

0

1 1.28 0.61 0.95
2 2.64 1.06 1.85
3 4.23 1.49 2.86
4 5.28 1.75 3.52
5 5.90 1.88 3.89
6 5.63 1.75 3.69

24 2.35 c.77 1.56
30 1.30 0.41 0.86
48 0.37 0.10 0.24
54 0.22 ND 0.11
72 ND ND 0.00

e e e - > . > - -

ND Not detected (<0.06 % dose/litre)

MD assumed as zero in calculation
of the means
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TABLE 11

Concentrations of radicactivity in the whole-blood of bile duct
cannulated rhesus monkeys after single oral doses of Lscowr 158,122

Results are expressed as ug equivalents/g

L SRpp U EyRNS Sy UpIIps: pIIPIIpUpURpe

24 0.85 0.18 0.52
30 0.49 0.09 0.29
48 0.15 ND 0.08
54 NS ND 0.00
72 ND ND 0.00

- - s e e o e o o o o i o ot

ND Not detected (<0.07 ug/g)
NS No sample

ND assumed as zero in calculation
of the means
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TABLE 12

Concentrations of radiocactivity in the whole-blood of bile duct
cannulated rhesus monkeys after single oral doses of l4c-wR 158,122

Results are expressed as % dose/kg

Time (hours) Monkey No. Mean
C502¢ | B518®

____________________ N PR FR—

0 ND ND 0.00

0.5 0.21 ND 0.11

1 0.78 0.41 0.60

2 1.65 0.66 l.16

3 2.66 0.97 1.82

4 3.42 1.19 2.31

5 3.84 1.26 2.55

6 3.69 1.19 2.44

24 1.46 0.49 0.98

30 0.84 0.25 0.55

48 0.26 ND 0.13

54 NS ND 0.00

72 ND ND 0.00

ND Not detected (<0.14 % dose/kg)
NS No sample

ND assumed as zero in calculation
of the means '
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TABLE 13
Concentrations of radiocactivity in the plasma of rhesus monkeys after
oral doses of !*C-WR 158,122 with and without incorporation of bile salt in
the dose suspension

Results are expressed as ug equivalents/ml

(a) Dose suspended in carboxymethylcellulose solution

>
[ae)
2
o
4
[v)
P
O
o
[o
O
o
[=
o

72 ND ND i ND L0.00 0.00

SIS g . S R b e R L PR R Y S L

(b) Dose suspended in carboxymethylcellulose solution
incorporating bile salt

Time (hours) [ Monkey No. j Mean SD
—————————————— === *
c498¢ | c505¢ | 343¢
B - -+ }- ------ e et e
0 ND ND wp | 0.00| 0.00
0.5 ND ND ND [ 0.00]0.00
1 0.05 ND ND | 0.02 | 0.03
2 0.09 |0.09 |0.33|0.17]0.14
3 0.09 | 0.11 |0.48)} 0.23]0.22
4 0.10 | 0.10 }0.80|0.33|0.40
5 0.09 [ 0.08 |0.76]0.31])0.39
6 0.09 {0.09 |0.68|0.29 |0.34
24 0.06 | 0.13 |o0.11]0.10]0.04
30 0.05 {0.08 |0.07}0.07]0.02
a8 ND j ND ND | 0.00 | 0.00

ND Not detected (<0.04 pg/ml)
" 8D Standard deviation

ND assumed as zero in calculation of the means
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TABLE 14
Concentrations of radiocactivity in the plasma of rhesus monkeys after
oral doses of !“C-WR 158,122 with and without incorporation of bile salt in
the dose suspension
Results are expressed as % dose/litre
(a) Dose suspended in caxboxymethylcellulose solution

-t = - - - - -

Time (hours) Monkey No. Mean [ SD

- -] *

C498¢ ] C505% | 3432

0 ND ND ND 0.00 {0.00
0.5 ND ND ND 0.00 |0.00
1 0.10 0.13 0.06 | 0.10 [(0.04
2 0.37 0.83 0.28 ] 0.49 |0.30
3 0.34 1.15 0.78 10.76 |0.41
4 0.32 1.23 1.12 1 0.89 J0.50
5 0.28 1.02 |0.97{0.76 |0.41
6 0.25 0.82 0.82 | 0.63 |0.33

24 0.12 0.13 0.06 | 0.10 {0.04
30 0.09 0.08 ND 0.06 {0.05
48 ND ND ND 0.00 |0.00
72 ND ND ND 0.00 |0.00

(b) Dose suspended in carboxymethylcellulose solution
incorporating bile salt

S D S et D D st s o . e D AR M e Bk > D > - b b > oo

i 0 ND ND ND 0.00 |0.00
0.5 ND ND ND 0.00 }J0.00
1 0.08 ND ND 0.03 |0.05
2 0.14 0.15 0.4110.23 |0.15
3 0.15 0.19 0.59] 0.31 |0.24
4 0.16 0.17 1.00]0.44 |0.48
5 0.14 0.12 0.95] 0.40 {0.47
6 0.14 0.15 0.84]10.38 |0.40

24 0.10 0.22 0.14 ] 0.15 |0.06
30 0.08 0.13 0.08 ] 0.10 0.03
48 ND ND ND 0.00 0.00

ND Not detected (<0.06 % dose/litre)
SD Standard deviation

ND assumed as zero in calculation of the means

109

.




[T e

] i by

TABLE 15

HRC/WRI 3/84457

Areas under plasma radiocactivity concentration time curves up to 24 hours

after single oral doses of

Intact animals

Intact animals (No bile
salt 1n dosing medium)

C498¢
C505¢
3432

Intact animals (Bile salt
added to dosing medium)

C498¢
C505¢
343¢

SD Standard deviation

c502¢

L B518¢%
Bile duct cannulated animals

C502¢

L B518¢

10.0
10.0
10.5

- it et D oy i o o D S D P A o P

- o o o D 8 o o S - - - > o —— ] — - =

o

Area
(vg.h.m1™})

1.80
2.41
9.82

- - - - - o

“C-WR 158,122 to rhesus monkeys

Area/dose level
(ug.h.ml‘l.mg'l.kg)

e e e i et e o i ot e e e ]

—— o ot s . o ot = o e
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HRC/WRI 3/84457
TABLE 16
Observed (0) and expected (E) values for fitted models for total
radioactivity concentrations in plasma from intact and bile .duct

cannulated monkeys

Results are expressed as dpm/ml

Time (hours) Intact monkeys Bile duct cannulated
monkeys
__________________________________________________ .
C502¢ B518% C502¢ B8518¢
o} [ E o] E o} E (e} E
---------------------------------------------------- - e e o e e
0.5 - - - - 620 616 | 280 285
1 - - - - 2328 | 2373| 713| 665
2 155 | 149 - - 4793 5221 | 1243| 1265
3 235 | 278 278 283 7675 7322 175] 1693
4 513 | 365 638 482 9588 8823 | 2053 1986
5 538 | 422 700 636 10705 9843 | 2200 2173
6 388 | 457 563 754 10220 | 10481 | 2053| 2278
24 405 | 253 1125 568 4273 4493 905 854
30 150 | 184 435 374 2358 2731 483 509
48 - - - - 670 545 115 99
54 - - - - 395 313 - -
Model
parameters
t (h) 1.1635 1.8874 0.3399 0.1661
A (hh) 0.0538 0.1093 0.0935 0.1986
A, (h‘l) 0.2898 0.1093 0.1754 0.0930
A (dpm/ml) 871.8225 7561224 48014.8789 -8514.8516
h, 12.9 6.34 7.41 3.49
h, 2.39 6.34 3.95 7.45
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Proportions of radioactivity in extracts of faeces of monkeys with
cannulated bile ducts after oral doses of :
Solvent system: chloroform:methanol:water:formic acid (80:25:3:3, v/v)

each chromatogram

TABLE 22

(a) Results are expressed as a proportion (%) of the total radioactivity in

luga

HRC/VIRI 3/£4457

WR 158,122

117

Radioactive zone corresponding to WR 158,122

Animal No. c502¢ B518¢ v
Rg value 0-24 hours | 24-48 hoursT 0-24 hours | 24-48 hours
---------------------------------- P--‘-“'--'Tr"-'--“--'1
0 0.7 <0.8 <0.8 <0.7
0.20 <0.7 1.6 <0.8 <0.7
0.24 2.4 8.3 <0.8 2.1
0.59+ 88.8 83.0 96.8 93.5
0.63 1.4 0.9 0.9 1.2 )
0.72 - 1.2 - -
Others 6.2 4.3 1.7 3.1 J
(b) Results are expressed as % dose*
Animal No. C5023¢ B518¢
r— ————————————————————————————————————————————————————————————
R¢ value 0-24 hours | 24-48 hours | 0-24 hours | 24-48 hours
o B e A = —— -, ————— s = s - - ———— ———
0 0.11 <0.19 <0.40 <0.12
0.20 <0.11 0.37 <0.40 <0.12
0.24 0.38 1.9 <0.40 0.36
0.59+ 14 19 48 le
0.63 0.22 0.21 0.45 0.21
0.72 - 0.28 - -
Others 0.98 1.0 0.84 0.53 J {
* Calculated as proportion (%) of radiocactivity in !
chromatogram x % dose in sample x proportion extracted
100
+
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FIGURE 1

Cumulative excretion of radioactivity_in urine and faeces of monkeys
after oral doses of '4c-wr 158,122
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FIGURE 2

Cumulative excretion of radioactivity in urine, bile ?Qd faeces of
monkeys with cannulated bile ducts after oral doses of "C-WR 158,122
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FIGURE 3

Concentrations of radioactivity in the qiasma and whole-blood of monkeys
after oral doses of C-WR 158,122

M-CS502 3 Plasma &-B5183plasma W-C5028 whole-blood
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FIGURE 4

Concentrations of radioactivity in the plasma of monkeys with cannulatecd
bile ducts and in the plasqa of intact monkeys after oral doses of

(ug/ml)
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FIGURE 5
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Concentrations of radiocactivity in the plasma and whole-~blood of monkeys

{ug/ml)*

Concentratlon

with cannulated bile ducts after oral doses of 14Cc-WR

158,122

®-C5025 Flasma ®-B518¢ plasma ®-C5023 vhole-blood
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FIGURE 6
Mean conc?ﬂtrations of radiocactivity in the plasma of monkeys after oral
C

doses of -WR 158,122, with and without incorporation of bile salts in
the dose suspension
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FIGURE 7

Observed and fitted curves for concentrations of total radiocactivity in
plasma of a male monkey (insPct, C50238) after a single oral dose of
14c-wr 158,122
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FIGURE 8

Observed and fitted curves for concentrations of total radioactivity in
plasma of a female monkey (intact, B518%) after a single oral dose of
T4c-wr 158,122
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FIGURE 9

Observed and fitted curves for concentrations of total radioactivity in
plasma of a male monkey (bile duc¥4cannulated, C5024) after a single
oral dose of '"C-WR 158,122
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FIGURE 10

Observed and fitted curves for concentrations of total radiocactivity 1in
plasma of a female monkey (bile duct cannulated, B518y%) after a single
oral dose of '4C-WR 158,122
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FIGURE 11

Observed and fitted concentrations of radioac?ivity in the plasma of a
monkey (C498%) after a single oral dose of “C-WR 158,122 with no
incorporation of bile salts in the dose suspension
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FIGURE 12

Observed and fitted concentrations of rad10act1v1ty in the plasma of a
monkey (C505%) after a single oral dose of T4c-wR 158,122 with no
incorporation of bile salts in the dose suspension
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FIGURE 13

Observed and fitted concentrations of radioactivity in the plasma of a
monkey (343%) after a single oral dose of T4c-WR 158,122 with no
incorporation of bile salts in the dose suspension
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FIGURE 14 i
Observed and fitted concentrations of radioactivity in the plasma of a g
monkey (C4989) after a single oral dose of 14C-WR 158,122 with
incorporation of bile salts in the dose suspension .
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FIGURE 15

Observed and fitted concentrations of radioactivity in the plasma of a
monkey (C505+) after a single oral dose of lhcowR 158,122 with
incorporation of bile salts in the dose suspension
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FIGURE 16

Observed and fitted concentrations of radioactivity in the plasma of a
monkey (343%) after a single oral dose of 14C-WR 158,122 with
incorporation of bile salts in the dose suspension
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SUMMARY

The major metabolites of WR 158,122 in urine and bile of rhesus
monkeys receiving 5 mg/kg oral doses have been isolated and purified
using a combination thin-layer and high performance liquid

chromatography.

Bile metabolites were present mainly in the form of conjugates and
samples were incubated with f-glucuronidase/sulphatase prior to

isolation.

The isolated metabolites were investigated by mass spectrometry as
their trimethylsilyl derivatives. The major metabolite in urine and
bile was assigned as a dihydrodiol presumably resulting from
epoxidation of the naphthalene ring. A second minor component of
similar chromatographic polarity appeared to be an isomeric
dihydrodiol giving an almost identical mass spectrum., This isomer
could be formed via epoxidation at a different position in the

naphthalene ring.

A more polar metabolite also isolated from bile and urine has been
assigned to a diphenolic compound which could be formed by
dehydrogenation of the dihydrodiol. A further related diphenolic
metabolite, only isolated from bile, was tentatively assigned to a

compound derived by oxidative deamination to give a quinazolindione.
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FIGURE 1

Thin-layer autoradiograph of isolated urinar¥ and biliary metabolites
obtained after oral administration of !“C-WR 158,122 to a
male rhesus monkey. The developing solvent system was
isopropanol : 35% w/v aqueous ammonia (8 : 2,v/v)
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FIGURE 2

Thin-layer autoradiographs of isolated urinar¥ and biliary metabolites
obtained after oral administration of '“C-WR 158,122 to a
male rhesus monkey. The developing solvent system was
chloroform : methanol : water : formic acid (80 °: 25 : 3 : 3,v/v)
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FIGURE 3

High performance liquid chromatograms (u.v. detection 250 nm) of
metabolite 'Ml1' after oral administration of !*C-WR 158,122 to a
male rhesus monkey. (a from urine; b from bile; c from bile
and urine combined). The eluting solvent system was
methanol : water (1 : 1,v/v) and the retention time for 'Ml1' was 4.5 mins
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FIGURE 4

High performance liquid chromatograms (u.v. detection 250 nm) of
metabolite ‘M1A' after oral administration of !*C-WR 158,122 to a
male rhesus monkey. (a from urine; b from bile; ¢ from bile
and urine combined). The eluting solvent system was
methanol : water (1 : 1,v/v) and the retention time for 'M1A' was 3.8 mins
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FIGURE 5

High performance liquid chromatograms (u.v. detection 250 nm) of
metabolite 'M2' after oral administration of 1%C-WR 158,122 to a
male rhesus monkey. (a from urine; b from bile; ¢ from bile
and urine combined). The eluting solvent system was
methanol : water (1 : 3,v/v) and the retention time for 'M2' was 7.2 mins
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FIGURE 6

High performance liquid chromatograms (u.v. detection 250 nm) of
biliary metabolite 'M3' after oral administration of !“C-WR 158,122 to a
male rhesus monkey. The eluting solvent system was
methanol : water (1 : 4,v/v) and the retention time for 'M3' was 6.5 mins
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FIGURE 7

ectron impact mass spectrum of the trimethylsilyl derivative of

isolated from urine following oral administration of

l14c_WR 158,122 to a male rhesus monkey
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FIGURE 8
isolated from urine following oral administration of

lucyR 158,122 to a male rhesus monkey

.Mll

Electron impact mass spectrum of the deutero-trimethylsilyl derivative of
metabolite
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FIGURE 9

Electron impact mass spectrum of the trimethylsilyl derivative of

‘M1A°

metabolite

isolated from urine following oral administration of

l4c_wR 158,122 to a male rhesus monkey
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FIGURE 10

Electron impact mags spectrum of the deutero-trimethylsilyl derivative of
metabolite 'M1A' isolated from urine following oral administration of

lbc.yR 158,122 to a male rhesus monkey
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FIGURE 11

Electron impact mass spectrum of the trimethylsilyl derivative of

isolated from urine following oral administration of

l4%c-wWR 158,122 to a male rhesus monkey
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FIGURE 12
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FIGURE 13
lbc_wr 158,122

Electron impact mass spectrum of the trimethylsilyl derivative of
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