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2.

Sumary
The synthesis of a 20.0g lot of FC-95-14C (carbon-14 label a to sulfur atom)
is described. The specific activity is 0.459 & 0.008 uCi/ng. Thin-layer
and column chromatography showed the FC-95-14C to be at least 99% radio-
chemically pure. The FC-95-14C was found suitable for metabolism studies.
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3.
Introduction

A series of experiments is planned to investigate the metabolism of FC-95
(a sulfonic acid salt) and the possibility of FC-807 being biotransforned
to FC-95 and/or the alcohol (FM-3422). To facilitate these experiments,
carbon-14 labeled FC-95 was synthesized and characterized. The synthetic
pathuay illustrated in Figure 1 is described.
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A. Synthesis of pc-95-14c

I. Fractional Distillation of C.F,"CF ,S0F (step 1)

The crude cell drainings from cell run R-3256-3 were filtered through
Glass wool to remove the cell tars. The Eluorochemical product was
ashed twice with cold, dilute saturated KHCO, and twice with ater;
the product vas dried over silica gel. A yield of 293.79 of base-
washed cell drainings was obtained from cell run R-3256-B. GLC
“nalysis shoved TL.14 C.F, SOF. One hundred sixty grams of the base-
washed cell drainings wis purified by fractional distillation
(see Table 1). Analysis for pexcent CF.SOF was done by gas chroma-
tography (area percent). Fractions 112187wefe combined to give
53036 OF product which vas found fo contain 98.15% CGF, SOF.

14 .II. Preparation of FC-95-Mc (xosecrecF

Vater (31.19) and potassiun hydroxide pellets, (85% assay, 15.533)
were added £0 a S00 ml thres-necked round-bottomed flask which had
been equipped with a reflux condenser, thermometer, an air-driven
mechanical stirrer, Tru-Bored stirrer asserbly and a small, pressure-
equalized addition funnel. The flask contents vere heated to 78-80°C.
Fractional CF, fCFS0.F (27.0, 96.15% assay) was added dropwise
through the Addftiof finnel at 4 rate sufficient to maintain the tempera-
Cure between 80-830C. Gumy, white solids were formed during the addi-
tion. Upon completion of the addition of the radioactive perfiuoro-
octane-sulfonyl fluoride, the mixture was heated at 85°C for 3 hours.
3¢ the end of the three hous reaction time, the gummy mass had broken
into smaller solid pieces. Water (10.8 ml) vas added. The pi of the
Solution was ~ 13.5. The upper aqueous phase was removed (aspirator)
and the solids were washed successively with water (54.0 ml) at
25-500C. The solids were washed once more with water (17.8 ml),
stirred at a high agitation rate, and the upper aqueous phase was
discarded. Isopropanol (19.155) and water (17.0g) were added to the
Solid product, and the mixture was heated at reflux temperature for one
hour. AL of the solids had dissolved after heating the mixture for
one hour. The flask contents were poured into a glass evaporating dish.
The flask was washed with isopropanol (24.7 ml)-vater (17.0 ml).
Concentration of the product was done on a stean bath. A final drying
of the potassium perfluorooctans sulfonate was done at 609C for 3 hours
in a vacuun desiceator. The dry powder was triturated once with
Freon 113 to remove small traces of silicon oil impurity used as
Stirrer lubricant; The dried product (27.89) vas assigned the following
© number: Fe-95-1%c, 20.05, 14544.
£C-95 normally is produced from one-plate distilled perfluorooctane-
sulfonyl fluoride (assay 66-674). The high assay C.F) fCF,SOF (98.15%)
will also be used to prepare FC-807-14c.
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5.
145. specific Activity Determination of Fe-95-}ic

Three standard solutions of £C-95-%CE (14544, see Synthesis Section)
were prepared by weighing I, 25.00 mg; II, 26.84 ng; and, 111, 26.79 mg
into three 25 ml class A volumetric flasks. Solution I was prepared with
methanol and solutions If and TI were prepared with a 1:1 mixture
(volume :volune) of water and methanol. The volumes were adjusted to 25 ml
with the appropriste solvent and mixed by inverting by hand. Calibrated
micropipettorst were used to aliquot six 10 kl and six 50 i aliquots of
each solution directly into scintillation counting vials. To three of the
Vials containing 10 ul aliquots and to three containing 50 41 alimuots
Eron cach primary solution, 1 Bl of water and 15 ml of Aquasoled were added.
The remaining vials vere prepared with 2.5 ml of methanol and 7.5 ml of
MISSES, The samples were cooled to refrigerator temperature and allowed to

equilibrate in the dark before they were counted two times at 5 minutes each
with a Packard Model 3365 Liquid Scintillation Spectrometer. The counting
efficiency as determined for each sample by the internal standard method.
‘The averaged data were reduced to dpm and the uCi/mg was calculated for each
vial. The data are shown in Table 2. The mean uCi/mg found for each of theveighings vas within 24 of each of the other means. The means between
Aquasoleand MISS were within 1.27 and the means between 10 ul and Soul
vere within 1.3%. The overall average specific activity based on the 36
replicates (12 from each primary weishing) was 0.459 + 0.0080 KCi/ng.

C. Radiochemical Analysis of re-95-Y4c

I. Thin-layer Chromatography Systems and Carbon-14 Analysis
The analysis of radiochemical purity was carried out with a variety of
thin-layer chromatography systems using either SGF 250 micron pre-scored
Uniplatest. or pre-adsorbent SGF 250 micron pre-scored Uniplatest.
Plates wore routinely developed in 10°x12"xé" thin-layer tankef fitted
with glass lids and lined with saturation pads®. Plates were allowed to
develop 15 cm and were scraped laterally in 0.5 cm wide segments. The
Scraping ues accomplished with a custom-made template and sharpened
Stainless steel spatula ground to exactly 0.5 cm width.

2 Riker Isotope Number 442.
2 Weighings were accomplished on a S-place Mettler Hod electronic

balance which had been recently calibrated by 3 Metrology.
£ 1/1 Micropipettor, Lab Industries, Berkeley, California.

< New England Nuclear, Boston, Massachusetts.
£ Modified TSS:25.2 § PPO, 1.0lg Dimethyl POPOP and 3.8 liters toluene.

£analtech, 75 Blue Hen Drive, Newark, Delaware.

2 supelco Inc., Bellefonte, Pennsylvania.
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..
The scraped silica gel segments were collected in scintillation vials
Containing 2.5 al of methanol. To the methanol, 7.5 nl of MISS wascates” The. samples vere counted and the comes Per Mintve (cgm) vers
Corrected for baskaTound using a seitabie blank (ermlly Swe 0.5 omSemments. scraped from belo The orisin on she plate being assared.Te com were not corrected for efficiency. The cazbonld coment of“ach segment was expressed as percentof total carbon-1é on the place:

Spm onSegment = rbon-14 content in segmentmensegment 100. 4 casbon-L4contentin sequent.
The percent carbon-14 content of each seqment was plotted versus segmentmbar This provided a thin-layer radiodhiomatosEan showing the sadioSetivity peaks. corresponding io separated components in the materialSeriied to the plate.

II. Solutions Used for Rasiochemical Purity Analysis
Solution 1: The FC-95-1%C made from 25.00 mg of rc-95-4c in 25.0 m1
methanol described in the section on Specific Activity Determination,This Tepors was desionated aa Solution 1.
Solution 2: 28.12 mg ofre-95-Yc, L-4544, (Riker Isotope InventoryMember 443) vas placed into a 10 wh volumetric flask and the volume
puted £0 10.0) with methanol. The solution vas inverted several
oes 55 ensure mining.

III. Column Chromatography ofFe-95-14c -

A silicic acid (Gnisi1®) colum was prepared by pouging a chlorofornSiurey of silicic acid inte a Lim 1.0. glass columnb to a height ofS1'e “A 120ml aliquot of Solution 3 vas appiied to the top of theCotimn. “Thies successive 300 m fractions were collected after applying550m of Chek, Fraction 17 200 mL of chicroforn-methanol 111 (volume:“olume); Fraction 3 and 200 mL of methanol, Fraction 3. Each of the300 m1 rections was evaporated with a rotating evaporator, transferredfo'a12 ms conrifuge tuba, evaporated so near dryness with a streamG2 nitrosen, and reconstituted with 0,20 ml of chloroforn-methanci 1:1Colunesuolime). Fifty microliters wis spplisd to thin-layer platesand analysed as descrived previousiy.
tv. Results ang Discussion

Since the chemical identity of the re-95-19C is well established by
synthesis (see synthesis of FC-95-19c, this report) unlabeled FC-95
was not co-chromatographed with the labeled FC-95-14c. The results
of the radiochemical purity analysis of FC-95-14C by thin-layer
Chromatography ave Shown Ln Table 3 and in Figures 3.5. These analyses
did not discern any impurities in FC-95-14c. Thin-layer analysis ofheen Colum Fractions. From a silicic acid solum showed 33.1s oF theTatioacivity recovered in Fraction 3 (Li] cnloroform-methanol)
(eee Figure 6). Fraction 3 (hathanod) contained 0.8 per cent of the

2 nisi, activated silicic Acid, 100-200 mesh. ClarksonChemical Companys ne. Williamspore, Pommeyivania.
2 Column was fitted with a sintered-glass base and stopcock.
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7.
recovered radioactivity (see Pigure 7). The impurity contained in
Fraction 3 has a different R, (0.40) from that of FC-95 (0.27) in the
same solvent systems. The ifpurity was not identified.

overall, the radiochenical purity of FC-95-1%C is at least 90%. The
FC-95-14c is suitable for metabolism studies.
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5

mate 1
Data from Fractional Distillation of Base-Washed CF,Cr 50.¥

i mewtel ERE
Fraction bE C io® CgF13S02F 15S(@ wef cg coiisol  CasoF mst

1 cw ass3 ce wa wa 20 om 2.20 —
5 Go-s3 a7 ass ee ols 7a =
i 52 a1 msm 12s 1s 133 =: Saas sl Ge ase 217 eos =
: sar 43 sa ess de 2m -
; Sdos 1a aoe mas de ma =
0 ios 25 mer 1% sa sis =
5 sls Le dads 15.03 se ees =
10 ies 27 su maz sm em =
1 Lez oa 723 sas si ens jo
32 le 7a os 193 4% sss =
1 oa sla ao IF os sles ous
1 ik ome = Vs wis ols
1B se dee = oz sels ols
16 oma . olose sam 2
Boteons ooo = fa Sh ee
Blend FR 1-16 08.15

2 Area percent was determined by gas chromatographic analysis.

® Lox hotiing non-functional Fiuerocasbons below Gof.
© sigh-boiing,unidentified Fluorocarbons boiling above CgF, S0,F.
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10.
Table 2

Specific Activity Determination of re-95-14c

comparison of primary Solutions

Solution 1 Solution 11 Solution 111
(25.00 59/25. m1) (26.84 ma/25.0 m1) (26.79 mg/25.0 m1)

Ving ci/mg img
0.4535 0.4610 0.4850
0.4558 0.4530 0.4647

o.ase2 0.4535 0.459
0.4658 0.652 0.4532
0.4816 0.4507 0.4554
0.4736 0.611 0.4644

olas2l oases 0.425
0.4637 0.4422 0.4576
0.4589 0.406 0.4567
0.4637 0.4540 0.4625
0.4653 0las76 0.4450
0.405 0.4516 ouas1a

45.0. 0.4634 + 0.0085 0.4554 +0.0063 0.4565 + 0.0071

Comparison of Scintillation Solvents Comparison of 10 4 and 50 ul Aliguots
MSS aquasor® 10 pl 50 ul

\Ci/mg Vei/ns Teizns \i/ng
0.4658 0.4535 0.4535 0.4521
0.4816 0.4558 0.4558 0.4637
0.4726 o.ase2 o.ase2 0.4589
0.4637 ols) 0.4658 0.4637
0.4653 0.4637 0.4026 0.4653
0.4685 0.4589 0.436 0.4653
0.4652 04610 0.4610 0.465
0.4607 0.4530 04530 o.ases
ol611 0.4535 olas3s 0.4422
0.4560 o.ases 0.652 olads6
0.4576 0.4422 0.4607 0.4576
0.4518 olsase 0.4611 0.518

ol4s32 0.4660 0.4660 0.4425
0.4554 0.4647 0.4647 0.4576
0.4644 0.4598 0.4558 0.4567
0.4625 0.4425 0.532 0.4625
0.4450 0.457 olassa 0.4490
0.4513 0.4567 0.648 olas1a

3 5.0. 0.4614 + 0.0084 0.4558 + 0.0067 0.4615 + 0.0076 0.4557 + 0.0075
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Thin-tayer Chromatography Systems for p-95-'c.
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12.

Figure 1

Pathway for Synthesis of FC-95-1%c

’ ECF »a2 ggC,H, CHSO,F BE CF, EF,S0,F

R-3256-B

* Fractional :
C7Fy5CF,SO,F Distillation= C7F15F250F
Assay 71.1% Assay 98.15%

1

H,0 «1+ on M2 ”
Foor KOSSCE,CF

Fc-95-14ck

* Denotes position of Carbon-14.

2C,HCH,S0,F was prepared by Pathfinder Laboratories.

b pc-95-14c, potassium perfluorooctanesulfonate.

000030



13.

Figure 2

Thin-layer Radiochromatogram of
FC-95-14c, Plate No. 1

SGF Uniplate: 100 chloroform
100 acetone
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1a.Figure 3

Thin-layer Radiochromatogram of
FC-95-14c, Plate No. 2

SGF Uniplate: 100 chloroform
100 methanol

2 acetic acid

60. Total CPM on Plate = 41058
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15.
Figure 4

Thin-layer Radiochromatogram of
Fc-95-14c, Plate No. 3

SGF Uniplate: 100 butanol
10 water
10 acetic acid

60 Total CPM on Plate = 38549
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16.

Figure 5

Thin-layer Radiochromatogram of
FC.95-14C, Plate No. 4

60 SGF Uniplate: 150 chloroform
50 methanol
5 ammonium hydroxide

Total CPM on Plate = 40842
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17.
Figure 6

14, Thin-layer Radiochromatogram of
Fe-95-14¢ silicic Acid Column Eluent, Fraction 2

(Chloroforn-Methanol)

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

60.
Total CPM on Plate = 429,720
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18.

Figure 7
14Thin-layer Radiochromatogram of

FC-95-14¢ silicic Acid Column Eluent, Fraction 3
(Methanol)

Pre-adsorbent SGF Uniplate: 100 chloroform60. 35 methanol
S ammonium hydroxide

Total CPM on Plate = 3565
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