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Summary
After a single oral dose of N-sthyl FOSE-T4C_(2-N-ethyl perfluorcoctane~
sulfonenido ethanol) (nean dose, 10.13 mg/kg) in feed to fasted rats
(groups of 3), at least 70% and probably more than 70% of the total
carbon=14 4s absorbed. Elimination of carbon-14 via urine and feces is
very slow; from 0-32 days, only 63% of the dose is eliminated. Fecal
elimination of carbon-14 is about 20-30 fold that of urine. The half-life
of the dismpearance from plama of carbon-14 from day 1 to day 16 is 7.5
days. A metabolite of N-ethyl FOSE isolated from liver was identified by
19-MMR analysis as the perfluorooctanesulfonate anion. In addition,
another metabolite from liver has been tentatively identified as perfluoro-
octanesulfonmide.
Introduction
In addition to being a product sold by 3, N-ethyl FOSE is a key inter
mediate in the production of other products. N-Ethyl POSE is important
in the study of FC-807 metabolism because the three esters of FC-807 are
Phosphate esters of N-ethyl POSE and n addition PC-807 contains a trace
0.84) of N-ethyl FOSE. It would be expected that possible common
metabolites occur from PC-807 and N-sthyl FOSE via different pathways or
that after phosphate ester hydrolysis of PC-807 (systemic and/or gut) the
biot ransformaton of N-ethyl POSE and FC-807 follow sinilar pathways.
Thus, the absorption, tissue distribution, and biotransformation of
N-ethyl POSE were investigated. The results are discussed in the context
of other fluorochenical metabolism data from FC-807 and perfluorooctane-
sulfonate.
Materials and Methods

Carbon-14 Labeled -Ethyl OSE

cats
ere1stcras0rvoycnon

* Denotes Position of Carbon-14 Label
N-Ethyl POSE is 2-N-ethyl perfluorooctanesulfonsmido ethanol.
The carbon-14 label is at the carbon @ to the sulfur atom (see above
structure). On the basis of the specific activity determination,
Chemical characterization, and radiochemical purity reported separately
(1), the N-ethyl POSE-'4C was judged suitable for metabolism studies.
The specific activity of the lot of N-ethyl FOSE-'4C used in these
stusies (Riker Isotope Inventory Number 468) is 0.483 + 0.020 ¥Ci/ng.
The radiochemical purity deternination vas repeated on the N-ethyl
POSE-14C dosing solution (see Appendix 1 - Table 1, and Appendix 1 =
Figures 1-5) and the N-cthyl FOSE-14C vas found to be st least 96%
pure.
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Animate
Wale Charles Riverd Cb rats, eight weeks old, vere conditioned to
individual metal metabolisa cages for 48 hours prior to dosing. The
Fats were fasted with free access to water for 24 hours prior to
dosing. The body weights ranged fram 220 to 329 g, mean 277 g. Rats
ere dosed in groups of 3; individual rats vers selected so that the
body weights of rats within each group of 3 were within 21 grams of
cach other. The Fats were alloved free access to Purine Ground
Chow and water ater dosing.
Dosing
Preparation ofDose Peed Mixture
An N-gthy) POSE-14C" solution vas prepared by weighing N-ethyl
FOSE-14C into a 1 liter Class A volumetric flask, adjusting to
volume vith sbgolute ethanol, and mixing by inverting: The
Noethyl POSE-14c solution vas cransferred to a 4 liter beaker and
Purina Ground Chow was added. The N-ethyl POSE-'4C/feed mixture
Vas stirred for one hour then transferred to a glass tray and the
ethanol was evaporated. The carbon-14 content of the dose/feed
mixture was deterined by combustion (see Appendix 2 and
Appendix 2 - Table 1).

Administration of Dose
Each fasted rat was weighed immediately before being transferred to
an individual metal metabolism cage. A feed cup vas attached with
Vice to the inside of each cage to hold the single oral dose. The
Some vas a veighed mount of Purina Ground Chow containing 0.531 53
N-ethyl FOSE-14C/g. All of the rats in the groups sacrificed at
1,2, and 4 days postdose consumed the dose administered in a two
hour period. For rats sacrificed at 8, 16, and 32 days postdose, a
Tonger period of tine vas allowed to consue the dose (13 hours)
aithough HOSE of the fasted rate ate the fesd/doss immediately.
Any Gose/feed mixture not consumed vas veighed and the weight
Subtracted fran the total dose/feed mixture given to each rat. By
Inspection, it appeared that very little of the feed vas spilied by
the rats. The dose administered each rat vas calculated from the
weight of feed consumed. The mean dose was 10.13 mg/kg (see

Appendix 3).

£ Charles River Breeding Laboratories, Wilsington, Massachusetts.
E purine Lab Chow, Ralston Purina Company, St. Losis, Missouri.
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Sample Collection
Urine and feces were collected at 24 hour intervals for each rat
sacrificed at 1, 2, 4, and 8 days postdose (groups of 3). Urine
and feces were collected at intervals and respectively pooled for
each rat sacrificed at 16 and 32 days postdose (groups of 3).
NE 1,2, 4s 8, 16, and 32 days postacees Fate were anesthetized
Vien alethyl ethers blood vas dren From the descending morte and
Lanediately transferred to a heparinised Vacutainere tube. Plasma
vas prepared promptly by centrifugation. The rats were sacrificed
Ly exsanguination and Liver, spleen; Kidneys, and lungs were collected
= whole organs. Bone marrow was obtained from the femurs and
tibias by splitting the bones and collecting the marrow on pieces of
tared combustion pads=. Samples of subcutaneous and abdominal
Fat, and muscle vere collected. Digestive tract (esophagus, stomach,
ma’ intestines) and the remsining carcass vere collected from rats
acrificed at | and 2 days postacse.
Radiometric Analyses
Sample Preparation for Radiometric Analyses
Feces and major organs were prepared for carbon-14 analysis by
homogenizing 3nd aliquoting a ample of the homogenate into com-
Bastion sonees.  Romogeniaing was done in Waring lenders by
adding nine parts of water to one part of biological material. ThePomogenates were weighed into combustion cones in duplicate by taring
the cone and adding 1.0 g Of the homogenate. Care vas taken to mix
the homsgenate between saplings.  Saples of bone marrow, fat
2nd Ted blood cells were weighed into combustion comes. Care was
taken to weigh these samples promptly to avoid loss of weight by
drying. Homogenates and samples weighed directly were combusted with
a Tackard Model 306 oxidizer Recovery Of carbon-14 from biological
Samples vas deternined by combusting suitable blank homogenates
(feces, liver, kidney, muscle, and spleen) spiked with N-ethyl FOSE-ldc
solution: these reference samples were combusted at the beginning,
Rldale, and end of the experinental sample set (se Appendix 4).
Urine collections vere smpled before freezing and were counted
@izectiys duplicate 1:0 m1 aliquots of each sample vers pipetted
directly ints scintiliation vials and 15 ml Adussels vas seed.
Plasma was sampled before freezing and counted directly; duplicate
1.0 ml aliquots or 0.5 ml aliquots plus 0.5 ml water were pipetteddirectly into scintillation viele ard 15 m1 Adusseis added. ALL
Samples vere cold and dark adapted before counting.

2 packard Instrument Company, Tnc., 2200 Warrenville Road, Downers Groves
Iiits.
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Analyses of Samples
ALL radicmetric measurenents were done using Packard Model 3380 and
3365 Tri-Carb Liquid Scintillation Spectrometers. Por plasma and
urine smples counted directly, the counting efficiency for each
sample vas determined by adding a known amount of internal standard
to each sample and recounting. After each smple was corrected for
background with the appropriate blanks and for counting efficiency,
the carbon-14 content of each sample was calculated. For combusted
samples, counting efficiency for each sample vas determined by use
of the AES (Mutomatic External Standard) ratio method. To calibrate
the external standard, a known amount of internal standard vas
28ded to selected samples in the group (three with low AES ratios
and three with high ratios) and these samples were recounted. For
combusted samples, a correction was made for the recovery from
the oxidizer. These recoveries were based on reference samples
combusted with each smple set (see Appendix 4 ~ Tables 1-4).

Isolation and Identification of Metabolites

Extraction
Aliquots of the 9:1 homogenates of liver for rats sacrificed at 2
days after dosing were pooled. The aliquots (by weight) contained
a total of 1,052 vg equivalents of N-ethyl FOSE-14c. he homo-
genate vas extracted three tines with diethyl ether with back ex-
Eractions Of the ether vith water. The final volume of ether vas
1,500 m1 and the final volume of water vas 1,200 ml. The ether was
evaporated and the residue was redissolved in methanol (Fraction 1).
The water layer vas acidified vith 250 mL of 108 HCL and stirred
for an hour. The water layer was then extracted two tines with
diethyl ether. The ether vas evaporated and the residue was re
dissolved in methanol (Fraction 2). The water vas filtered and
the filter cake was extracted two tines with chloroform-methanol
1:1 (v/v). The chloroforn-nethanol was evaporated and the residue
was redissolved in methanol (Fraction 3). .

Column Chromatography
Thrge 2.0 cn in diameter columns were packed to 40 cm with silica
ei in a chloroform slurry. The three fractions from the
extraction of liver were chromatographed by placing the extract on
the column and washing it into the bed with a small amount of
chloroforn. Each column vas eluted with 500 ml of CHCly (Eluate
A), 500 ml of chloroforn-nethanol 1:1 (v/v) (Eluate B), and
500 m1 of methanol (Eluate C). The nine fractions were evaporated
to dryness and redissolved in methanol and then analyzed for
carbon-14 content.

2 Unteil, activated silicic acid 100/120 mesh, Clarkson Chemical
Company, Inc., Williamsport, Pennsylvania.
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: Thin-Layer Chromatography of Column Practions

Bach of the six column fractions that contained carbon-14 (not
methanol elution) vere assayed by thin-layer chiomatogeaphy. Small
liquogs of the materisl vere straskea on pre-adsorbent silica gel
plates and the plates were developed to 15 cm in the selectedSolvent systen. ‘The plates were then scraped in 0.5 cn segments
Into scinti1iation vials containing methanch and 7.5 mi of a
modiiedscint 111antE vas added. The contents of the scintilla-
tion viale vere counted and the data were calculated ana fadio-sctivity per segment expressed sa pecoent of total carbonti4 on the
Plate.

Results and piscusston
Extent and Route of Excretion and Tissue Distribution
The results indicate that at least 708 of an oral dose of N-sthyl
FOSE-14C administered in feed to previously fasted rats is absorbed.
The data from analyses of feces for individual rats are shown. inTable 1, the data for urine analyses ace shom in Table 2, and the
data for total excretion (feces plus urine) Are shovn in Table 3.These data are srpressed se cumulative percent of dome excreted. (The
data are listed as yg equivalents N-ethyl POSE-14C excreted per time
Period in Appendix 5- Tables 1 and 2). As shown in Table 2, excretion
of total carbon-14 via urine is not extensive; by 32 days postdose,
$5.00 of the dose 13 elininated via urine. he fecal elimination of

carbone14 1s 20-30 fold more extensive than elinination via urines
Forever, the extent. of carben-14 elimination via feces is Still only
shout 608 of the done by 32 days postdone. The gastrointestinal
transit tine in fasted rate fed a nonsbaorbed compound which does not
affect the rate of excretion of feces is <30 hours (3). The fecsl
excretion rate of rats in this study 1s normal and does not seem to be
affected by the N-ethyl FOSE-4C (see Appendix 7 and Appendix 7 -
Table 1). The mean cumulative percent of dose excreted via feces by46 hours postaone for the groups of 3 fats sacrificed at 2 dae, 4
day, and 8 days postdose vas 38.1 14.4, and 15.2, respectively.
Since carbon-14 Levels found in feces at 48 houes or later after a
Single oral dose is most likely to represent material that has been
ubeorbed and then excreted rather than unabsorbed compound, the
Cumilative pecoent of dose excreted via feces fron tine of dosing to
46 hours osedose. (414-380) 18 the upper Linit of the estimate for
pecan of dose not sbeorbed. Thus, at least 70 percent of the dose
Of N-ethyl POSE-14C was absorbed.

The digestive tracts (esophagus, stomach, and intestines) vere
analysed for carbon-14 content for individual rate in each of theGroups of rats sacrificed at 34 and 48 hours postdose. The results
(percent of dose) are shown in Table 4. (The data sce expressed 45 3
Noethyl POSE equivaients/o of tissue in Appendix 6.) Peces data from
Table | for theme 6 rata are repeated in Table 4. The mean total
carbon-14 conten. of feces plus digestive tract with contents is 38.3%
Gi"the dose at 24 hours postdose, However, the tissues and contents
Gf the Gigestive tracts ae 48 hours boatdose contain a mean of 11.40

. Gf the dose, and since the tranait time of rats is faster than 48
03483
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hours with normal rates of excretion (see Appendix 7 and Appendix 7 -
Table 1), 1t 48 probable that the 11.4% of the dose observed at 48
hours is not unabsorbed N-ethyl FOSE-14C; the 11.4% of the dose
likely comprises carbon-14 labeled material associated with the
tisaues of the digestive tract and carbon-14 labeled material in the
feces as a result of absorption of N-ethyl FOSE-14C with subsequent
elinination via bile. It follows that some of the carbon-14 in feces
before 48 hours is likely absorbed N-ethyl POSE-'4C and then excreted
Neethyl TOBE derived material. Thus, the absorption of N-ethyl
PosE-14C is probably greater than 70%.

The results of analyses of liver, spleen, kidneys, lungs, and red
blood cells for carbon-14 content by combustion and for carbon-14 in
plasma by direct counting are shown in Table 5 for individual rats in
811 groups. (The data are expressed as percent of dose). Also
included in Table 5 are results of analyses for carbon-14 content of
aigestive tract and carcass of rats sacrificed at 24 and 48 hours
postdose. The data from analyses of liver, spleen, kidneys, lungs,
Ted blood cells, plasna, bone marrow, digestive tract, carcass,
subcutaneous fat, shdominal fat, and muscle are nomalized to
10 mg/kg dose and are shown in Table 6 as ug N-ethyl FOSE-l4c
equivalents/g of tissue. [The same data (not normalized) are listed
in Appendix 8.
Mean total recovery of radioactivity from rats sacrificed at 24 hours
and 48 hours [sun of smount in tissue (Table 5) and mount excreted
(Table 3)] was 86%. Since a correction for recovery from the combustion
analyses was made, these results seem low. It is probable that some
Of the N-ethyl POSE-14C and/or its metabolites were lost during
preparation of the samples (N-ethyl FOSE-14C is slightly volatile at
Toon temperature). Prom Table 5, it is apparent that as with PC-807
3), potassiun perfluorooctanesuifonate (4), and mponiun perfluoro-
octanoate (5) 8 significant portion (ean, 9.54) of the dose of
Carbon-14 is retained in the liver at 32 days after a single oral dose
Gf the labeled compound. The mean log carbon-14 levels (normalized to
a 10 ma/kg dose) in liver and plasma are plotted versus time in Figure 1
for groups of rats (3 rats/group). The ratio (Liver/plasma) of
Garbon-14 levels are plotted versus time in Figure 2. Prom Figure 2,
it is apparent that the liver/plasma ratio is not constant and the
equilibrium is not established until 16 days postdose. Selective
Fetention of a biotransformstion product in the liver with more rapid
clearance of N-ethyl POSE-14C and/or other metabolites would be a
Possible explanation for this pattern. At 32 days after a single oral
dose of N-ethyl FOSE-14C, the mean liver/plasma, spleen/plasma, and
bone marrou/plasna carbon-14 level ratios vere 11.8, 0.4, and 0.4,
respectively. At 124 days after a single iv dose of FC-807-'4c, the
mean liver/plasma, spleen/plasma, and bone marrow/plasma carbon-14
Tevel ratios were 22.1, 202.8, and 48.1, respectively. Thus, the
pattern of distribution of carbon-14 after PC-807-14C administration
is so different from the pattern after N-ethyl POSE-'4C administra-

€0348q
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tion that despite the two different routes of administration (oralversus iv) ana the difcerence in duction of the experiments (tine£rom dosing to sacrifice), it is probable that FC-607 biotransforma-tion is more conplex than a simple conversion to N-ethyl POSE byhydrolysis of the phosphorus-orygen bond with subsequent biotrans-formation of the released alcohol as N-ethyl FOSE.
The mean Liver/plasma, spleen/plasna, and bone marrow/plasma cacbon-14level ratios calculated from data reported for potassiun perfluorooctane-sulfonate (6) are 9.3, 0.2, and 0.2, respectively, at 69 daya acter &single intravenous dose. Thus, in contrast to the issue carbon-14
ratio data from FC-807, the perfluorcoctanesulfonate-'4C tissue/plasma
fatio data are sinilar to the N-ethyl FOSE-14C tissue/plama ratiodata. Although perfluorooctanesulfonate is shown to be 8 metabolite
of Niethyl FOSE (see belov, this report), these tissue/plasms ratiosimilarities should not be. interpreted as evidence that the carbon-1d
labeled material at later tines (32 days) in liver is due only to
Perfluorooctancaultonate.
The half-life of the disappearance from plasma of carbon-14 framday 1 to day 16 (Figure 1) is 7.5 days ater N-ethyl FOSE-I4cadministration. However, after day 16 the dlsappearance is muchSlower since the mean carbon-14 levels on day 52 are about the same asthe mean levels on day 16 (2.2 bg equivalents on day 16, 2.1 4gequivalents on day 32). The plasma half-life value of 7.5 days forcarbon-14 acter Neethyl FOSE-14C oral administration is the sane 4sthat reported for carbon-14 after oral administration of potassium
perfluorcoctanesulfonate-14C to male rats (estimated from day 1 today 6) (). Aa with N-sthyl FOSE-iC, Lt {n spparent that sometiseafter a few days (56 days) the rate of disappearance of sarbon-14 fromPlasma after adainistration of perfluorooctanesulfonate-14c decreasesSoa much lover rate.
Ovecall, the pattern of carbon-14 distribution in tissue and the
half-life valies for the Firat fev days post oral dosage are similarfor N-othyl FOSE-14c and potassium perfluorooctanesulfonate-Hc.In sdaition, for both compounds®, the cates of dissppeatance ofcarbon-14 seen to decrease so that later plasma values for carbon-14
Tevels are Somewhat higher than vould be predicted from the earlier
Levels and the half-life values. Thus for these compounds in rats(and Likely other species), predictions of plasma levels at latertines based on half-life estinates of elimination fram plasma areinaccurate and should not be attempted.

2 The change in rate of elinimation of total carbon-14 fram plasma is
not nique to N-ethy FOSE-TAC and perflvorooctanesulfonate-1c itis quite common for other compounds.

€03485
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Isolation and Identification of Metabolites
The Liver homogenate pool (9:1, water/tissue) from rats sacrificed
at 48 hours after a single oral dose of H-ethyl POSE-14C vas ex-
Gracted with ether (Fraction 1) then with acid-ether (Praction 2);
after filtration, the filter cake was extracted vith chioroforn
methanol 111 (Fraction 3). The percent of carbon-1d extracted from
The Liver homogenate for each fraction vas: Fraction 1, 30.181
Fraction 2, 25.187 and Praction 3, 11.08. The vater layer separated
by filtration before the 1:1 chloroform-methanol extraction of the
£iiter cake contained no detectable carbon-14 (01). Thus, of the
1052 4g equivalents of N-ethyl POSE-TAc present in the feces pool,
705 4g equivalents (670) vas extracted.
The 3 fractions were chromatographed on separate silica gel columns
nd the columns were eluted successively vith chloroforn (luste A):
141 chlorofor-nethanol (Eluste B) and methanol(Flute C). There
was very Jittle carbon-14 removed from any of the columns by methanol
@luate C). For each of the Liver homogenate extractions that were
chromatographed on a silica gel column, there are two column eluates
A and B) containing carbon-14. The relative carbon1d content of
Bluates A and b for each fraction are shown in Table 7.
The six column fractions (Eluates A and B) were chromatographed bythin-layer chromatography. Radiochronatograss from thin-layer chroma-
‘tography of these six fractions are shown in Pigures 3-12. When
chromatographed in the sane solvent system (100 chloroform, 35 methanol,
S'smmontun hydroxide) (Pigures 3-5), the thee column eluates (3's)
from the three extractions (ether, acid-ether, 1:1 chloroforn-nethanol)
‘each have one major peak, and comparison of the radiochromatograms
Suggests that each contain the same metabolite. The extraction
Fraction 2 (acid-ether) Eluate B was chromatographed in a second
Solvent systen (100 butanol, 10 acetic acid, 10 water) (Figore 6
and in 8 third solvent system (100 chloroforn, 100 methanol, and 2
acetic acid) (Plgure 7). The three radiochrosatograms of Fraction 2
Eluste B indicate that the radiochemical purity of the metabolite is
“ose.
The extraction Praction 2 (acid-ether) Eluste B (chloroforn-methanol)
Vas Labeled metabolite Praction I and submitted to S. Pathre of the
Central Analytical Laboratory for 19P-R analysis on the Varian
K-10 and KL-200 Spectrometers, The results are reported in
Appendix 9; the metabolite vas identified as the perfluorooctane-
sulfonate anion.

03486



Page 9 .

From the percent of total carbon-14 extracted from the liver homo-
genate pool (674) and the total carbon-14 recovered from the columns
in 1:1 chloroform-methanol and the percent composition of these
eluates by thin-layer chromatography (95%) it can be estimated
that at least 228 Of the carbon-14 in liver at 48 hours after a single
dose of N-ethyl FOSE-14C is due to perfluorooctanesulfonate-l4c,
It is quite likely that due to loss during extraction and to loss
during chromatography that the actual amount of perfluorooctane-
sulfonate is somewhat greater than 22%.

The chloroform column eluates fram the three extraction fractions were
chromatographed using thin-layer chromatography in the same solvent
systen (100 chloroform, 35 methanol, 5 ammonium hydroxide) (Figures 8-10).
As with the chloroform-methanol eluates, comparison of the three column
eluates suggests that most of the carbon-14 is the same metabolite.
The extraction Fraction 1 (ether) Eluate A was chromatographed in a
second solvent system (100 butanol, 10 acetic acid, 10 water) (Figure 11)
and in a third solvent system (100 chloroform, 100 methanol, and 2
acetic acid) (Figure 12).

The extraction Fraction 1 (ether) Eluate A (chloroform) was labeled
metabolite Fraction II and submitted to S. Pathre of the Central
Analytical Laboratory for '4P-NMR analysis on the Varian XL-100 and
XL-200 Spectrometers. The results are reported in Appendix 9. The
metabolite was tentatively identified as perfluorooctanesulfonamide.
Similar to the calculation for perfluorooctanesulfonate, it can be
estimated that at least 328 of the carbon-14 present in liver at 48
hours after a single oral dose of N-ethyl POSE-14C is metabolite
Fraction II.

Further refinement of these extractions and separations would likely
result in a higher estimate Of the percentage of perfluorooctanesul-
fonate and the metabolite tentatively identified as perfluorooctane-
sulfonanide with respect to the total carbon-14 present. However,
since these estimates establish that the two metabolites are present
in substantial quantities, further refinement of the extraction and
separation is not planned. The presence of other peaks in radio-
chromatograns (Figures 8-10) and the 33% of the carbon-14 in the liver
homogenate that was not extractable by these conditions indicate that
other unidentified metabolites are present.

Cosas; ’
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. able 1
Cumulative Excretion of Total Carbon-14

in Feces After an Oral Dose of N-Ethy FOSE-Mc
in Feed to Rats (Mean Dose, 10.13 mg/kg)

cottection Rat Tgentification
Period ays) x 5 Tenis.

1 ay Group
ot 29.98 TA 2.5 2.653 6.02

2 pay Group
01 1.99 T1560 M0 15.46 + 2.60
2 EC 1 2005 20% 211

4 Day crovp
0-1 7.74 ta 053 71s 2.4
2 woe am 6.8 UuzE 2.31
3 20 ie 2074 19.85% 1.99
EH 2s 2s 26.00 20.00% 1.85

8 Day Group
01 2.36 Ta 3 ass 2m
1-2 Se ams 12.70 15.16% 10.98
3 sr em 0032 2.00% 5.17
3 7.41 wa 26015 339% 921
py Qe asm 29.27 0.44 % 10.18
ps au sis 32052 44.07% 10.36
er ses sae 3s 411% 10.00
"e 56 ses 37 sis sat

16 bay Group
0-16 66.27 663s 1 6.151 2.9

32 pay Growp
0-16 Ge ae 56.72 56.074 8.15
16-32 Gm. ses S36 snorx so

2 pata are expressed as percent of dose excreted during
collection period.

Notebook Reference: N-55673-37 and 38

€03492



Page 15

i abe 2
Cumulative Excretion of Total Carbon-14

4n Urine After an Oral Dose of N-Ethyl FOSE-l4c
in Feed to Rats (Mean Dose, 10.13 mg/kg)

Cottection Rat sentiication
Period Days) x 5 T Mean sso.

1 ay Group
ot 0.138 Tog on oazso0

2 bay Grow
0-1 0.14 509 0.11 0.114 0.03
2 0023 017 020 020% 0.03

4 Day Group
ot 0.11 a 0.1 01s 0.01
2 02s 0:24 022 024% 002
25 0136 0134 033 034% 002
fH 0l5 ola 043 ols 300s

8 bay Group
01 0.10 506 0.09 0.084 0.02
2 oly 018 021 os oz
3 0130 028 054 0.31% 0.03
po ole 036 oud orEos
os oles 061 oss 067% ote
=e 097 oer oll oss
<r 106 0.72 om ole o0
“8 herd om olen os ois

16 Day Group
[= 245 ts Lio sexo.

32 Day Group
0-32 1.85 Te 162 2.052 0.56

2 Data are expressed as percent of dose excreted during
collection period:

Notebook Reference: NB-55673-38

€03432
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Tabie 3
Cumulative Excretion of Total Carbon-14

in Urine and Feces After an Oral Dose of N-Ethyl FOSE-l4c
in Feed to Rats (Mean Dose, 10.13 mg/kg)

conection Rat Tgentisication
Period Days) x 5 T ments.

+ Day Group.
0-1 30.12 T1283 2.66 21.774 8.2

2Day Group
0-1 was Totes Her sss 3.61
= se asts ws mE 702

4 pay crop
ot 7.05 i see 762s 2
2 was 12s TN wesE 230
py 203 ere 2.07 219% 198
pt 006 2m 051 250% 1.83

8 bay Group
01 2.48 il a0 48ss 2.60
2 Se aria 12091 15.30% 10.98
a3 07 mas 2066 20.41% 514
ft wos wm 26.55 36.46% 5.19
os ain le 2si0 41.11% 10.26
Ze wn 53.22 313 aes 10.44
<r stim 55.58 36.54 47.94% 10.06
e We sin 3058 S09F sae

16 Day Group
0-16 s12 Tiss EXTER

32 Day Group
032 ose shes 60.98 63.06+ 4.83

2 Data are expressed as percent of dose excreted during
collectfon period.

Notebook Reference: NB-55673-39 and 40
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- Table 4

Carbon-14 Content in bigestive Tract (plus contents)
and Feces After an Oral Dose of N-Ethyl FOSE-ldc

in Feed to Rats (Mean Dose, 10.13 mg/kg)
at 24 ana 48 Bours Fostdose

Rat Tine Post- Digestive Tract
Identification Dose (Hours) (plus contents) Feces

n 2 12.08 2.98
» 2 2.40 12.40
© 2 14.60 2.55

Mean+ 5.0. 16.61 £5.09 21.65 1 0.82

2 «© no um
» “ 13.03 20.98
x “ 10.10 20.59

Mean 3 5.0. A149 26.00 £70

2 Date are expressed as percent of dose.
Notebook Reference: KB-51806-45-51
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: Table 5

Cafbon-14 Content in Hasues Attar sn Ocal Doseot Nome PORE in Tessto Rath. ‘Wasn Bose, 10.15 29/25)

ne [er Digenes
sentitication Liver spleen® xigners® Langs Cell mame | Faeth  carcams?

n was ose em oe ea ass me we» Whoo Uh oh che dae mee daei 1S. oom ods vee am dee was
enn mas en om oa ne zm we mas

2 TE ET]a Wn ode om oe sm am we we= wh ene We es Ba dm Wh Wl
P. met om em ous se am ma ma

“ 21.59 ou 0.7 0.43 S44 2.67 -2 -£a Wooo wn ol owe as = =ie We end es ode she am = -
aan was en em aa se am. — -

“ mae eo wx ene am nas — -= Be oe on aa aa as = =
H Wi es ese one da ode = =

Pe. ws eos eae am ae ae =»

0 PE ~a wl oe oie oe os om =ie Wi ee own oh te he = =
osm es ee ew am es am — -

am TE -in ames oa am ew wm = =i Goi ool oie ew em ee = =
Po. as ee em eo oe oes — -

£ pata are epressed as purcent of dose in tissve.B Duka ire eriimsten of Percent of me present in red blood cells. Tad blood cell volime =3603 Ring body weight 00+© Duta sre artinstes of perount of done present in plas. Plaeas volume = 31.3 mig bodywishes& ale vane caren.
Notebook References: KB-56531-8 and 5, M-51806-43, and 1B-52102-43
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Tie ¢
Carton14 Contant. in Fianses Actas an Oral Dose ofSepiagh FRR in Feedto Bake. Gan Dos, 10.15 29/9)

nae ned Blcgs sone, Digestize sdeyt. Noacg.aentitiontton Livert spree Kitoers® Lange CHILE Plamet mareont  Fracth Corcamst Tak Pak masciel

» se 6m GE Go Zu na Ba Na 23 Ge so oa» WroCh wm ome maoowe den da dno ai ss oiie ele Soe ws um ale i mis doin Xe am on es
wn 2 6s 0 0 29 Ge me mes a en ne on

a Bes em 63 ma 58 00 en Le de da oma Wao le ww £3 mie Gx dus owe 1s an das ox= TE ewe Ba SA WE We an ds We of
J

° a ess es ses wa nm ne —2 Baus oe nses Gls To wes wm aie me sm o-oo ass Gms 1a< Bde mown WS0ove we ZZ fa wR ud
Hew a0 GB ne wi mas Le Le = = am Le La

o 1 aes nas am es aes 3m — = 0m on on® Me mo NE Im dw SW Im ZZ oh om onH Be am Ew aoa M8 CC 8 ob ob
Hew ans am a a sa nm ns = = Lom es os

@ Hm os Le Le am Lm es = = oe or os® Ils ole as um aw a; oes - om ao oeie fd Ve am aa 3 da we CZ on on oa
Nem ae om aa am a am Le — = an os on

FN Bren Le ne em te ee — = om oe omFA we LB ae am an am tw —. = om oe omse We olen wn Vm ole Vs es TC ol om ols
Mem 3 00 aM Mm Le 20 es ~~ el oe on

2 Data ia mrasiiaed co a 10 aig dose and expresseda 33 Neethy FORE-MC squivatene/s.Bom e tr
Notebook References: F-56515 and 6, W-53102-03 and 44
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Table 7

Relative Carbon-14 Content of Eluates A and B
for Extraction Fractions 1, 2 and 3

Fraction 1 Fraction 2 Fraction 3
(ether) (acid-ether) (1:1 chloroforn-methanol)

Eluate A 93% 23 on
(ehloroform)

Eluate B 19% 61 20
(111 chloroforn-

methanol)

Total + 1128 sas a3
recovered

Notebook Reference: NB-51579-34
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Figuee 1
Mean Log Carbon-14 Levels (Normalized to aTo mares boner in Liver and Fieona of rats(oronpe ot sy ab 1s 30 4r'8, degra 32 Dogs
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Figure 2

Ratio of Carbon-14 Level in Liver/Carbon-14
Level in Plasma of Rats (Groups of 3) at 1,
2,4, 8, 16, gd 32 Days Post Oral Dose of
Woethy) FOSE-T1C in Feed
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8 Figure 3

Ihin-Layer Radiochromatogran of Extraction Fraction 1(ether) Eluate B (111 Shioroformmethanct)
Pre-adsorbent SGP Uniplate: 100 chloroform

35 methanct
3 Srmoniun hydroxide

Ts Total CPM on Plate = 1,125
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e 2he Figure +
Thin-Layer Radiochiomatogran of Extraction Fraction 2(acia ether) Eluste B (1:1 chioroformnethancl)
Pre-adsorbent SGP Uniplate: 100 chloroforn

35 methanct
5 ammonium hydroxide

Total Cou on Plate = 4,363
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Figure 5

Thin-Layer Radiochromatogran of Extraction
Fraction 3 (161 chloroformmethanol) Eluste B
(1:1 chlofoform-methanol)

Pre-adsorbent SGF Uniplate: 100 chloroforn35 methanos
s ammonium hydroxide

t LJ Total CPM on Plate = 664

50:
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Pre-adsorbent SGF Uniplate: 100 butanol
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Figure 7

Thin-Layer Radiochromatogran of Extraction
Fraction 2 (acid-ether) Eluate B (1:1
chloroform-methanol)
Pre-adsorbent SGF Uniplate: 100 chloroform

100 methanol
. 2 acetic acid

$07 Total CPM on Plate = 1,474
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Page 20 Figure 8
Thin-Layer Radiochromatogran of Extraction
Fraction 3 (ether) Bluste A (chloroforn)
Pre-adsorbent SGP Uniplate: 100 chioroforn

35 nethanor
3 Shmonion hydroxide

Total CoH on Plate = 4,983
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Suin-tayer Kattoshromstogean of BessactionTE
Sre-aducebent SGP tniplate: 100 chloroform3 ooteeetsomen hydroride

80

50.

g 0

5
E® 6

g »

10

“101 23 456 7 8 9 101112131415

DISTANCE FROM ORIGIN (CM)

C03507



Page 3 Figure 10
Thin-Layer Radiochromatogram of Extraction Fraction 3
0:1chloroform methanol) Eluate A (chioroforn)
Pre-adsorbent GF Uniplate: 100 chloroform

35 methano
5 ammonium hydroxide

Total CPM on Plate = 1,216
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rage 31 Figure 11

Thin-Layer Radiochromatogcan of Extraction
Fraction 1 (ether) Eluate A (chloroform)
Pre-adsorbent SGF Uniplate: 100 butanol

10 water
20 acetic acid

Total CPM on Plate = 2,879
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page 3 Figure 12

Thin-Layer Radiochromatogran of Extraction
Fraction 1 (ether) Bluste A (chioroforn)
Pre-adsorbent SGP Uniplate: 100 chloroform

100 methanct
2 acetic acid

. Total CoH on Plate = 2,882
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. Appendix 1 = Table 1
Thin-Layer Chromatography Systems for N-Ethyl FOSE-ldc

© mae Solvent .Nor Systent Re of N-zehyi rose-Téc

1 100 ehtorotorn 0.70100 acesone
2 100 chtorotorn 0.50

100 methanol.
2 soutic acta

s 150 chloroform 0.5050 methanol
s Smponion hydroxide

. 100 ehiorotorn 1.0035 methanol
+ Smmonin hydroxide

s 100 butanol 0m10 water
10 acetic acta®

& solvents vere prepared volue:volumes a 100 x1 aliquot of
p Solvent mixture was added to the chromatography tank.

Rg in of major (> S84) peak on the thinieyer chronato-crap plate,
© Neti acid and ammonium hydroxide vere concentrated.
Notebook Reference: B-51806-41-42

C0511
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Appendix 1 - Figure 1
hin-lqver Radiochromatogran of N-Ethyl
Fose-1C posing Solution, Plate No. 1
Pre-adsorbent SGF Uniplate: 100 chloroforn

100 acetone
Total CP on Plate = 5,393
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Appendix 1 - Figure 2

Thin-laver Radiochromatogram of N-Ethyl
FOSE-''C Dosing Solution, Plate No. 2

Pre-adsorbent SGF Uniplate: 100 chloroform
100 methanol

2 acetic acid
. Total CPM on Plate = 5,310
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Appendix 1 - Figure 3
Thin-jgver Radiochromatogran of N-Ethyl
FoSE-11¢ Dosing Solution, Plate No. 3
Pre-adsorbent SGF Uniplate: 150 chloroforn

50 methanol
5 ammonium hydroxide

- Total CPM on Plate = 5,356
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Appendix 1 - Figure 4

Thin-Lgver Radiochromatogram of N-Ethyl
FOSE-"'C Dosing Solution, Plate No. 4

Pre-adsorbent SGF Uniplate: 100 chloroform
35 methanol
5 ammonium hydroxide

. Total CPM on Plate = 5,154
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Appendix 1 - Figure 5

Thin-gver Radiochromatogram of N-Bthyl
FOSE-"'C bosing Solution, Plate No. 5

Pre-adsorbent SGF Uniplate: 100 butanol
10 water
10 acetic acid

© Total CPM on Plate = 5,258
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Appendix 2

Determination of Carbon-14 Content of
N-Ethyl POSE-'4C Dose/Feed Mixture

Five aliquots of the dose/feed mixture were weighed into tared combustioncones and padsX on a five-place analytical balance. The carbon14Content of the dose/Eeed aiiquote was deternined by combustion with aPackard Model 306 Oxdizer. Recovery of cacbon-14 vas dsternined to be80.18 (see Appendix 4 and Appendix 4 = Table 1). This recovery vasuniforaly lov theoughoot. the combustion Sazple set, thus the data wereCorrected using this recovery factor:

2 packard Insteunent Company, Inc., 2200 Warrenville Road,Domecs Grove, T1linots.
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Appendix 2 = Table 1
Carbon-14 Content. of N-Ethyl FOSE-14c

Dose/Feed Mixture

vg N-Bthyl POSE-MC equivalents/g

523.69
535.61
17.61
517.37
559.24

overall ¥ = 530.7 3 17.58

Notebook Reference: NB-51806-45

C03518



: Appenaix 3
Rat Weights and Amount of N-Ethyl FOSE-l4cDose/Feed Mixture Administered to Bach Rat

eee——————————
Rat Weight (3) Amount (9) of Dose/ Dose inIdentification at Time of Dose Feed Mixture Consumed mg/kg

n 236 te 10.071 21 ae 10.181c 202 361 7.92
2» 31 a0 10.20= 220 4:26 10.26x 237 pe 10.05
a 31s 6.11 10.30© 329 6.37 10.26© 327 6.34 10.29
oa 270 5.23 10.26a 269 5.61 10.30a 260 5.58 10.28

168 260 saz 10.27168 269 5.61 10.3016c 276 5.35 10.29
Fo 37 6.15 10.303 309 5.99 10.292c 301 pt 10.30

£5. = 10.13 3 0.56
re——————————at
Notebook Reference: NB-56531-16b-s and NB-51806-46

03519

a



Appendix 4
Deternination of Recovery of Total Carbon-14 FroBlank Biological Samples Spiked With N-Ethyl FOSE-14c

For each of the four sets of samples combusted, five replicates of 10 ul,50 ul, and 100 ul of diluted N-ethyl FOSE-'4C dosing solution werealiquoted with calibrated micropipettors directly into scintillationvials. At the sane tine using the same solution and pipets, either fiveoF six replicates of 10 ul, 50 ul, and 100 ul were aliquoted directlyinto combustion cones containing 1 g blank biological material (Fecelsiver, spleen, or muscle homogenates). The combustion cones were driedand then pelletized with 5 cn ashless filter paper. Blank filter paperPellets vere combusted and the solvents collected in the vials to whichthe FC-95-14C had been added directly. One of each of the 10 ul,50 ul, and 100 ul K-ethyl POSE-'4C spiked pellets were routinelycombusted at the beginning, middle, and end of each set of samples.After correction for background and counting efficiency, percent recoveryvas calculated by comparing mean results from direct adsition and combustion. The recovery data for four sets of amples that were analysedon different days for total carbon-14 (N-ethyl FOSE-14C) are shown inAppendix 4 - Tables 1-4. The mean recoveries for the four sample setsare 84.18, 52.78, 93.31, and 95.00. The recoveries vere uniformy lowthroughout the combustion sample sets, so the data were corrected usingthe appropriate recovery factors.
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Appentix 4 - Table 1
Recovery of Total Carbon-14 Prom Blank

Biological Samples Spiked With N-Ethyl FOSE-14c,
Combustion Set No. 1

Conbusted Spiked Biological Samples

of Liver
Feces Feces Peces Liver Liver Liver and Feces

10m se tee 1682 1750 1s 173 1680

S01 ems e329 76 e219 60s Is 79s
10051 16381 S05 15581 15724 15693 14438 15464

Direct Addition Samples x

10 1917 1907 1912 ies 1962 1929
SW 957 9558 9609 9605 9819 9628
1001 18543 18415 18654 19154 18741 19781

10m 50 100 1
1684 x 100 = 67.30 I954 x 100 = 62.6% IS464 5 100 = 62.381929 S629 Tarn

Overall ¥ + 5.D. recovery used for correction of oxidized
samples = 54.1 + 2.08.

2 Amount of N-sthyl POSE spiking solution added.
2 Data are expressed as apn.
Notebook Reference: NB-51806-44
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Appendix 4 - Table 2

Recovery of Total Carbon-14 Pron Blank
Biological Samples Spiked With N-ztnyl FosE-14c,Combustion Set No. 2

e—————————e————————————
Combusted Spiked Biological Samples

rr re—————————
% of Spleen,Tof Fof Muscle, andSpleen Spleen Muscle Muscle Liver Spleen Mascle Liver

10m8  1eso® sz 101 te22 198s 1M tes 1806
Sou sa Tea s:97 sar ems sets sam 8927

100 ul 18645 18613 16306 --S 19135 18629 16306 18023

Direct Addition Samples x
1000 1933 1938 113 1925 1919 1886
Sou sen sea sess seer 9331 9876
1004 1973 19735 19546 19523 19338 19577

10m 50m 100 11
1806x 100 = 35.768 £927x 100 = 90.364 18923x 100 = 92.068Tes S576 19577

Overall ¥ + 5.0. recovery used for correction of oxidized
swmples = 32.7 + 2.0%.

§ Amount of N-ethyl POsE-14C spiking solution added.
2 Data are expressed as dpm.
S spiking error: sample vas not used.
Notebook Reference: NB-53102-46
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-



Appendix 4 - Table 3
Recovery of Total Carbon-14 From Blank

Biological Samples Spiked With N-Ethyl PosE-l4c,Combustion set No. 3
reeseereseee

Conbustea Spiked Biological Samples
eeeeeeeee stiertetet seems

Xof Xof Xof SpleenSpleen Spleen Feces Feces Feces Spleen Feces ang soece
10m 1972 207 2084 202 197 2005 2038 2032
Som 90S 037 10061 t004s 8530 10152 sear
1051 18332 18070 teses 19641 19798 e201 194s vsszs

Direct Addition Samples x

10m 2080 255 es 2087 2105 2076
SOW 10624 10664 10609 10525 1046s 10578

100 21668 20617 21263 20810 21253 2122

0 sou 100
2092. 100 = 57.9% S841x 100 x 53.00 198284 100 gota206 Tos7 22

Overall % + 8.D. recovery used for correction of oxidizedsamples = 33.3 4 4-48
—— tr————————————————

£ amount of K-sthy) posE-4c spiking solution adced.2 Data are expressed as cpm.spiking errors sample vas not used.
Notebook Reference: NB-53102-53

CO3523
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Appendix 4 - Table 4
Recovery of Total Carbon-14 Prom Blank

Biological Samples Spiked With K-Ethyl FOsE-ldc,Combustion Set No. 4
eer———————

Combusted Spiked Biological Samples

¥ of KidneyKidney Kidney Kidney Feces Feces and Peces
10m 220% 2386 210 2341 2310 2333
S0uL Mes2 1187 eke 116s T0782 11596
10000 22569 22444 22622 22067 21963 22430

Direct Adaition Samples %
10 2412 2384 2384 2013 U2 206
soul mass 12222 1232 122M wana 2009
1041 24816 20405 20269 2673 WIE 24627

10m su 100 1
2333 x 100 = 96.970 11596 x 100 = 96.48% 22494 x 100 = 91.34%2006 T2019 20627

Overall ¥ + 5.0. recovery used for correction of oxidizedsmples = 35.0 + 3.18.

£ mount of N-ethyl POSE spiking solution added.2 Data ace expressed 2s dpm.
Notebook Reference: KB-56531-10
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© Appendix 5 - Table 1
Total Carbon-14 in Feces After an Oral Dose of

N-Ethyl FOSE-14C in Feed to Rats
ean Dose, 10.13 ng/kg)

_—m
Collection Rat Identification
rerica (days) x B T mean ts.0.
—_—

1 Day Group
01 72.68 T7753 2.1 7471 218.9

2 Day Group
0-1 451.5 352.8 201.2 361.85 85.51-2 3744 30216 209.5 295.5% 82.7

4 Day Group
0-1 251.0 178.0 320.6 249.94 7.31-2 204.2 238.5 2078 230.2% 23.02-3 19404 184.7 163.2 180.8% 16.03-4 ae 159.0 M60 139.8% 2209

8DayGroup01 65.6 225.6 127.7 Wo + 828= 90.3 579.0 248.3 305.9 F 249.42-3 559.5 329.0 225.7 371.4% 170.93-4 32301 184.6 172.7 226.8% 83.6= 150.4 142.8 92:3 128.5% 3165-6 119.6 99.4 96.2 105.1% 12.76-7 97.5 68.7 9.0 88.1% 16.87-8 75.3 wz 86.5 68.8% 22.1
16 Day Group

0-16 1906.0 757.6 1762.6 1828.8 + 67.3
32 Day croup

0-16 2085.0 Ti3.8 1757.6 1785.5 + 286.616-32 93.0 205.8 81.7 156.8 % 120.5
-_—
£ Data are expressed as ug N-ethyl FOSE-'4C equivalents/samplecollection period.

Notebook References: NB-51806-50, NB-55673-30-33

CO3525
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Appendix 5 - Table 2

Total Carbon-14 in Urine After an Oral Dose of
N-Ethyl FOSE-14C in Feed to Rats

Olean Dose, 10.13 ng/kg)

—_—
Collection Rat Identification
Period Days) x 5 T Meant s.0.
-_—

1 bay Group.
01 3.52 37 211 2.664 0.52

2DayGroup0-1 3.30 2.11 2.65 2.69 + 0.602 2.6 nn 2.18 202% 0.27
4 Day Group

0-1 3.72 3.31 3.76 3.60 + 0.252 “.e ve 36 4303 05923 3.72 331 3.76 3.60% 0.2534 wn 32s 322 373% oles

8DayGroup0-1 2.86 2.05 3.92 2.684 0.561-2 230 iss 4.08 3.46% 0.972-3 4.20 331 4.86 412% 0.783-4 10.42 2.60 353 sis23 421as 8.46 8.34 3.12 6.64% 3.055-6 2045 1.85 2.47 2.26% 0.3567 2.63 1.51 292 2.35% on78 1.78 137 2.81 1.99% 0.74
16 Day Group.

0-16 7.34 35.46 31.27 45.69 + 21.45
32 Day Group

0-32 60.36 85.44 50.07 65.29+ 18.19

2 Data are expressed as ug N-ethyl POSE-14C equivalents/sample
collection period.

Notebook Reference: NB-51806-52-55
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: Appendix 6

Carbon-14 Content in Digestive Tract (plus contents)and Feces After an Oral Dose of N-Ethyl POSE-ldc
in Feed to Rats (Mean Dose, 10.13 mg/kg)

_—

Rat Tine Post Digestive TractIdentification Dose (Hours) (Plus contents) Feces
EE —

" 2 1.852 64.04
1» 2 31.98 105.79
© 2 8.54 57.38

Mean + 5.0. 17.46 + 12.69 75.74 + 25.24

a 4 8.51 91.79
3 4 12.37 15.74
ES I 8.12 44.15

Mean + 5.0. 9.67 + 2.35 83.89 + 36.44
EE
* Data are expressed as ug N-ethyl POsE-'4C equivalents/g.
Notebook Reference: NB-51806-49-50

COis27
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Appendix 7
Comparative Data Showing Normal Fecal Excretion for Rats

Appendix 7 - Table 1 shows comparative data showing normal fecal excretionfor rats. Grams of feces excreted by rats at 24 hour intervals for a 7day postdose period are given for rats in this study and for rats used ascontrol groups in previous studies (FC-Experiments 8 and 9). These datashow that the fecal excretion rates of rats in this study are comparableto the excretion rates of rats used as control groups in 2 other studies.

C0G528
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Appendix 7 = Table 1
Comparative Data Showing Normal Pecal Excretion for Rats

_—
45.0. of F180. of 5 T+5.0. of 5Collection 3 rats from the control rats fram control rate fromPeriod (Days) present study rE. 6 rep. 9_—

01 8.0 +2602 10.294 3.68 7.00+ 4.38
PY 9.47 + 2908 7191s 5.008 2.21
23 10.79 + 1.14 10.27 + 2.00 0.30+ 1.20
4 1.614 0.918 10.33 + 2.22 5.708 125
.s 0.92+ 2.008 0.514 2.63 9.15 + 0.86
se 9.78 + 2.17 9.014 1.79 5.574 1.54
7 10.69 + 1.23 8.65+ 1.93 8.624 1.07-_—

§ Data are expressed as grams of feces excreted per collectionperiod.2 This data is from the 2 Day Group of this study,
£ This data is from the 8 Day Group of this study.

Notebook References: NB-56531-16u-16v and 16dd-16hh, andXB-53102-29¢-295 and 42g

Cosis29
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Notebook References: MB-S1006-47-43, MB-S3102-43-44, 47-52, and 50, NB-36531011012
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Appendix 9
ens TECHNICAL REPORT SUMMARY ene 3. 1901

70: TECHNICAL COMMUNICATIONS CENTER = 201.20N
portent —If reportisprinted on both sidesof paper,sendtwo copiesto TCC.)

GENTIAL RESEARCH LABORATORIES, Analytical and Properties Research Laboratory] 0507 j
e ” 0007

+ Perfluorooctane Sulfonic Acid - A Rat-Liver AR8 No, 7476 = iteofTH-3125 = June 9, 1981 a .
J = 262
v._ pashee 233150292

3
8 Clos. IMICAL Chemicals Reportad.somtvh DO sit Bonnin |PAEOS > Eve ered

Trwonoe: CoRmNT GRC:NORDrm
Tom ees Request No. C7427
CRLAP Project No. 91505026

Analytical Repore|  PeGSestor - S. J. Gibson, J. D. Johnson
Cheatcal Analysts

TT 0Fe Tn ma Sond To Common Soe

A rat-liver metabolite is identified as perfluorooctane sulfonic
acid by 'r-nm.
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hbad ad CENTRAL ANALYTICAL LABORATORY
Report No.coeeee826ooenon.n

Date.........dune 5: 1000

Sobject:  Pexfluorooctane Sulfonic Actd - A Rat-Liver Matabolite of FN-3422+ J. Gibson
Requestor: JL. Da JShADD. Dept. Name ._.RU...... Proj. No2l305026.
Request No. . £57427... Dated .Ressrber 100JB0.
Report:

Two metabolites isolated from the liver of a rat administered ‘C-labeled4-3422 vere submitted for spectroscopic analysis. These two metabolitesvere labeled as I-CH;Cl-HeOE eluted and II-CHy eluted.
(Hac

(CF4CP3~CF3 (CF2)3CP CP,N-CHy~CHyOF

m2

Experimental
Both samples vere reconstituted in CDyOD. The !*P-NMR spectra on thesesamples vere obtained on the Varian XL-100 and XL-200 MMR spectrometers.

Metabolite I !*F MMR 13875N
Metabolite II 17 MMR 30190X

Results .
The chemical shifts (ppm upfield from CFCLy) of the major peaks in the fluorinespectra are given below. The peak frequencies are normalized to 6 (CFs) =81.0 ppm.

1 8.0 1143 1204 1215 1224 126.0
Im 80 129 120.2 121.8 122.8 126.2
Discussion
Both spectra were typical of perfluorooctane sulfonyl derivatives. Themetabolite I vas identical to perfluorooctane sulfonic acid as deterninedby comparing the reference 'F MMR (11252X) of the latter with that of I.

CFs — CF; — CF; — (CFa)3 — CF; — CP) — SO3H
81.0 126.0 122.4 121.5 120.4 114.3

[$3]

The spectrum of the metabolite IT was very similar to that of I except thechenical shift of the fluoromethylene alpha to the sulfonyl group. It isobserved at 112.9 ppm An IT, 1.4 ppm upfield from that in I. The 112.5 ppm peak,

Cosa
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AR No. 7476
June 9, 1981
Page 2

although not unambiguously, can be assigned to the alpha fluoromethyleneof the sulfonamide (-S0;NH;) group:
CFs— Cfa— Fy — (CPa)s — CFs — CFs — SOME:

. 12.9
an

Concluston

The liver metabolite labeled I-CHCls-HeOH 1s identified as perfluorooctanesulfonic acid aod that labeled 1I-CHC) is suggested as perfluorooctane.sulfanantde.

5. V. Pathre
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