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Sumaary

The synthesis of a 10.0, 1ot of 2-N-ethylperflucrooctanesulfanido
cthanol (N-Ethyl FOSE-1°C), L-4545, is described (carbeneto sulfur
atan is labeled). The specific activity was determined to be 0.483 +
0.020,4Ci/my. hadioclionical purity dotormination showed tho N-Ethyl
F0s2-1'C to be at least 98% pure. The N-Ethyl FOSE was found suitable
for metabolism studies.

Introduction

A series of eygeriments has been started to investigate the metabolism of
N-Tthyl FOSE='"C. To facilitate these experiments, carbon-14 labeled
N-Ethyl FOSE was synthesized and characterized. The synthetic pathway
illustrated in Figure I is described.

003458



>
A. Synthesis of N-it vosu Me (L-4545).

I. practicution of cp, rcrsne (step 1.
The fractional etetiintion of crude ce drainiges from coll rn1252355 has-been provicusay sosenien: 1 ib mnie hornSorten ese,

H Mmtestion of cp, or sp (step 2).
Into a axed 250 a1 three-necked ramd-bottamed Clask vas addedCoE tcraSe 6570 1 ha: Siask ves eeen sich an tana eedene ats. a shane bio to somone oSRetex ana’ Grying tube: Anmybeoes othySomiie soe TetrasEo he Rated Fiussochentcat ut Gor mith snoren Conon aGhsarved at the erie sida of ihe vesciier sppesatoc? Sy oresSE HE. ot Cony vas dost From ne crlimber was. roeEeaction mixute ual seicred ak Tore Fou 15 heer Bey pibrozengo vas weed tocagas the sonction nisi he resin aterEire Nas Creates Ty he madition of suicenis aces Sas mrThe incurs was heated ak S0°C for 0.35 her” Smbothn apesSates phase as Gimcusien. (ot 2.3) Mate sacs Te1SEEE acta00 75m) wae added am the minute wa Seveena ne amifor 0.25 Te. open cooling, the asiaie pseoes meee (ae C1,Comae ea Daper) ns ansapton fren he shen Filmes,21 1Brass. me Eruorochesical phase wes asad wiih Brooms kCater untii che Bi of tha wash sotetiom ves 4.5 toon our
water washes were needed. The fluarochemical was heated at 70°CFox 0.23 he at recuond presaus (veces paw). Co remmun rosinCater a erste vie of 677 5 (hI Ber aeeatnens

III. Sesctiem of Nepthy) perflusrocctanessitensmige vith pinyiensbers h
Into a pre-tazed 200 three-necked. sound-bottcmed ask, whichhad bn caipped vith a SLeci ation hess so comteromes ihneker, an dditionad fumed and a mepneris, sebemime pa werPlaced Sho"crode radi emceivonpulfonenide. 61.7 3 Soom bean 2sCthyiens siycol (3.5 m1, To 307 and S00 seen mecheatas inReihancl (35:6 5) vas aden to the sthpiens Sierior eteDixture. ethanol (10 Bi) vas weed vo veoh Shr cherie pene.The iriure vas bested 50 SSG bo effect che Formato ne robSesthylpertluoroostanerad fonmaide. ane £0 seees the Seciiioesof metnanch. The resid methane] as somes Shih pes aleeS507 vacuum and Final, the miize was Bowted ac Toren Set mmTam. The mixture vas cooled To 430c, the vec ven boner arSnhyious possered sosiun sathonate. C8 53, eehprane Shomeiamerie(17.0 ml) and ethylene glycol (33.0 ml) were added rapidly. Avighrous rection comuried a8 the aiebure wes moter TaLhc.

2 Quality Control Manual called for 96.0% min.® fe raw ratertar,
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After the initial exothermic reaction had subsided, the mixture
Cas Tested First to 30°C For 1:0 ht and then the Cinpemivine
of the mixture was raised to 115°C for 5 hrs. The mixturevas ocied to 80°C and the mixture vas ached successively vithCater, brine (three tines) and the residual water vas serioped byVacun 26 75°C. Grade. altchel (72.13) vas vacusm digeiiles to
yield two fractions: FR #1, 57.3 g, b.p., ; 142-144° and FR #2,Te RT Gil aniyeis shaded Pa 41 and M5 toTa 5

coronas (soe xefozence 2).
Crgdtg0n25

The non-distillable material (5.0 5) vas alscarded as radioactiveTaste matsrial, Th IL and 42 wise tambined snd soloed to sive
N-Et POSE? (Step 3) in 64.9 gn yield. A ten gram sample wasCokin from the oral sumpl and was Sssianed the Eoltoring dosSomation,  L-1505, Carben-1d labeled NEL POSE.

B. Specific Activity Determination of N-Ethyl rose-Y4c.

Thies standard solutions of N-Bthyl Fosa-1cE (1-4545 see SynthesisSuction) were prepared hy welahing I 1747 mg, 11 39.55.n3, and
07 25.08 mg into hres 10 m1 class A volumetric £laskeS. The volusesTare aiSusted to 10 ak with methanel and the flasks were mised by
inverting by hand. Calibrated micropipettors™ were used to aliquot ‘Six 10 13 ad Six 50 1 ALiquets of Sach solution Birectly intoSeintiilation counting viata. To these of the vials containing 10 41Tiiquots ana to thoes containing 50 bi S1iquoss from each PRARATYsolution, 1 ml of water and 15 al of Aquasolef were added. The re=maining vials were prepired with 2.5 mi of sethanch and 7.5 ab of MISSE.Toalyecs of three: standard solutions allow comparison of ihces primaryvelonings.  Maivses of 10 bi and 50 11 aliquete. from each serution ailovCommatiion of the precision of the mioropipscucts. Me. ure of tu
CiTrorent seinti1lation solvents. allows comparison Of sobeMliity:(M255. 1s totuane based nd Mquasol® Lo & vecer gol.) Fhe samples versconled to sefeigerater tampeseture and allowed Vo equilibrate. in theork before” they were counted tuo. tinas at 5 minutes each vith a
Packard Model 3385 Liquid Scintillation Spectrometer. The countingCEELoioncy was determined or cach sample by. the incornal scandardmetho
The averaged data vere reduced to dpm and the KCi/ag vas calculatedTox cach vial. The date ave shown in Table 1. Tre overail sverege
specific activity based on the 36 replicates (12 from each weighing)
was 0.483£0.020 uCi/mg. The mean iCi/mg found for each of theFriaary weishings vee within 1:38 of tre overell metn: Toe meanTCi/mg batwaon AquAse1 and NT33 vere within 4-10; and the DeenLCi/mg batween 10 31 and 50 11 aliquate were within 0.70:

2 2-N-Bthylperfluorooctanesulfonamido ethanol.
® Riker Tsotope Number 468.
< Weighings were accomplished on a S-place Mettler H64 electronic balanceRATE Yecantiy meen calibrated by om Hetrotony.

Conny | Hs Heropimetor Lab Taducris, Berkeley, ca.
03450 € you sngiand nuciear, soston, Mass.

©Modified To81 25.2 3 P70, 1.01 3 Dimethyl FOPOP and 3.8 1 toluene.



© Jadivdomical rarity Malysis of N-ktiyl 1osu-2cLodlochemicnlturity MalysisofN-itiyl rosu-1c
4: Mhiuiaver Chromatography Systems and Carbon-14 Analysis

The analysis of radiochemical purity was carried out with avarietyof thin-layer systems using SGF 250 micron pre-scored Uniplatgs?.Plates mre routinely developed in 10° x 12" thin-layer tanks?fitted with glass 1ids and lined with saturation padst, plateswere allowed to develop 15 cm and were scraped laterally in 0.5 cmwide segments. he scraping was accomplished with a custom-madegemplate and sharpened stainless steel spatula ground to exactly0-5 cm width. The scraped silica gel segments were collected inseintillation vials containing 2.5 ml of methanol. . To the methanol,7-5 ml of MISS was added. The samples were mixed by shaking andcooled in the dark. The samples wers counted and the counts perminute (cpm) were corrected for background using a suitable bisnk(usually two 0.5 ca segments scraped from below the origin on theplate being assayed). The cpm were not corrected for efficiency.The carbon-14 content of each segment was expressed as percent oftotal carbon-14 ca the plate:
Emonseqment_  \.. -14 cont segment.Tum ofcpaonplats* 100= ¥carbon-1¢contentin segment.

The percent carbon-14 content of each segment was plotted versusSegment number. This provided a thin-layer radiochromatogranshowing the radioactivity peaks corresponding to separated componentsin the matcrial applied to the plate.
II. Colum Chromatography system

I dam Colum was packed to 21 ca with a slurzy of silicic acia?in chloroforn. A one al aliquot of N-Ethyl FOSE-LiC test solution(see next section C-III) was applied to the colum. The cavumwas eluted successively with 200 ml of chloroform, 200 ml of 1:1chloroforn-methanol, and 200 ml of methanol. Tha three fractimmsyore evaporated to dryness, reconstituted in 200 WL of 1:1 chloee-forn-methanol and streaked on three separate 5 x 20 ca plates. -The Plates (No. 6, 7, and 8) were developed in the same solventsystem as Plate No. 5.
III. Solution Used for Radiochemical purity AnalysisSolutionUsedforRadiochemicalpurityAnalysis

Preciolution used to streak the thin-layer plates was prepared byplacing 26.16 ng of N-Ethyl FOSE-I'C (Riker Isotope Inventory\imber 468) into 2 10.0 al class A volumetric flask, adjustingFigeylume £0 10.0 BL with methanol, and mixing by hand by imserting.Fifty Wl of this solution was applied to each plate. One ml ofthis solution was applied to the silicic acid colum.
IV. Results and Discussion

Since the chemical identity of the N-Bthyl POSE-24C is weilgavablished by synthesis and gas chromatography (see Section A, thisTeport), unlabeled N-Ethyl FOSE was not co-chromatographed with the

£ Analtech, 75 Blue Hen Drive, Newark, Delaware.C0461 ® sparc tne, Bellefonte, Pennsylvania.
€ nisil, activated silicic acid 100/120 mesh, Clarkson ChemicalCompany, Inc., Williamsport, Pennsylvania.
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N-Bthyl Fose-'%c. The results of the thin-layer radiochemical
purity analysis are shown in Table 1 and Pigures 1-5. Small
amounts of impurity (<2%)were present either at the origin or just
before the N-Ethyl FOSE--‘C peak in Plates No. 1-5. The impurities
were separated by the column; 99.2% of the radioactivity recovered
was eluted with chloroform, 0.7% with 1:1 chloroforn-methanol and
0.1% with methanol. Plate No. 6 is a rggiochromatogram of the
chloroform fraction. The N-Ethyl FOSE-~ C peak contained 99.3%
of the total radioactivity recovered from the plate. Thus, this
analysis indicates a radiochemical purity of 98.5% (99.3% of the
total in the fraction [99.24] = 98.5). The presence of small
amounts of impurities is demonstrated for the other two column
fractions by Plates No. 7 and 8. No attempt was made to identify
these minor iggurities. Overall, the radiochemical purity of
N-Ethyl FOSE- "C is at least 981. This is in agreement with fhe
GLC analysis (seo Section A, this report). The N-Ethyl FOSE-1'C
is suitable for metabolism studies.

Acknowledgement

The authors gratefully acknowledge the gaschromatographiganalysis
of the carbon-14 labeled cell drainings and N-Ethyl FOSE-1‘C done
by Mr. Todd Mathisen of Commercial Chemicals Division. The authors
gratefully acknowledge the assistance of John C. Hansen and
Larry G. Headrick during the electrochemical fluorination of
labeled Cg SOF. ;g17%%;!

05482



oe

References

1. Johnson JD and Behr FE: Synthesis and Characterization ofre-95-c(Report) November 3, 1979.
2. analytical Report Number 14557.

03482



8

Table 1

Specific Activity Determination of N-Ethyl FosE-1%c

solution I Solution IT Solution IIT

17.47 19/20.0 m1 37.55 m3/10.0 m1 25.08 mg/10.0 m1
uCi/mg wei/mg uei/mg
0.4854 0.5048 0.4828
0.4832 0.4986 0.4848
0.4811 0.5000 0.4853
0.4822 0.4533 0.4749
0.4827 0.4749 0.4709
0.4790 0.4635 0.4853
0.4935 0.4864 0.5065

0.5008 0.4953 0.4955
0.5080 0.4900 0.4946
0.4297 0.4843 0.4833
0.4958 0.4920 0.4916

0.4100 0.4773 0.4939
0.%776%0.0287 0.785020. 0154 0.3875%0.0096 '

Aquasol® rss 0m 50 m1
WCi/mg uei/mg Ci/mg uci/mg
0.4854 0.4822 0.4854 0.49350.4832 0.4827 0.4832 0.50080.4811 0.4790 0.4811 0.50800.4935 0.4297 0.4822 0.42970.5008 0.4958 0.4827 0.49580.5080 0.4100 0.4790 0.41000.4986 0.4533 0.4986 0.48640.5048 0.4749 0.5048 0.49530.5000 0.4635 0.5000 0.49000.4864 0.4843 0.4533 0.48430.4953 0.4920 0.4749 0.49200.4900 0.4773 0.4635 0.47730.4828 0.4749 0.4828 0.50650.4848 0.4708 0.4848 0.49550.4853 0.4853 0.4853 0.49460.5065 0.4833 0.4749 0.48330.4955 0.4916 0.4709 0.49160.4946 0.4939 0.4853 0.49390-493120. 6087 G.473520.0225 0.481820.0123 5.484920.0251.

Overall average = 0.4834£0.0195
See text (Section B) for description of sample preparation.

€03484



-o-

List of Tables and Figures

Table 1: Specific Activity Determination of N-Ethyl FosE->‘c.
NB 51807 p. 41, 43.

Table 2: Thin-layer Chromatography Systems for N-EthylFosE- c.
NB 51807 p. 14,15.

Figure 1: Synthetic Pathway for Synthesis of N-Ethyl Fose- ic.
NB 50942 p. 38-42.

Figure 2: Thin-layer Radiochromatogram of N-Ethyl Fose->%c,
Plate No. 1. NB 51807 p. 14.

Figure 3: Thin-layer Radiochromatogram of N-Bthyl Fos-‘c,
Plate No. 2 NB 51807 p. 14.

Figure 4: Thin-layer Radiochromatogram of N-Bthyl Fose-ldc,
Plate No. 3 NB 51807 p. 14.

Figure 5: Thin-layer Radiochromatogram of N-Ethyl FosE-1%c,
Plate No. 4 NB 51807 p. 15.

Figure 6: Thin-layer Radiochromatogram of N-Ethyl FosE-l%c, '
Plate No. 5 NB 51807 p. 15.

Figure 7: Thin-layer Ragjochromatogram of Chloroform Colum Eraction
N-Ethyl FOSE-1'C, Plate No. 6 NB 51807 p. 16,17.

Figure 8: Thin-layer Radiochromatogggm of 1il Chloroform-Hethanol
Fraction of N-Ethyl FOSE-''C, Plate No. 7 NB 51807
». 16,17.

Figure 9: Thin-layer Radioghromatogram of Methanol Colum Fraction
of N-Ethyl FOSE-'C, Plate No. 8 NB 51807 p. 16,17.

(03485



-1o-

Table 2
Thin-Layer Chromatography Systems for N-Ethyl FOSE-14c

—_—
ries sotvens Erm roteYo. Syston? 2 vy—-— ee

1 100 chloroforn 0.67100 acetone.
2 100 chloroform 071100 methanol

2 acetic acia®
3 100 butanol 0.7310 water

10 acetic acta
4 150 chloroforn 0.8050 methanol ,5 ammonium hydroxideS
5 100 chloroforn 0.7035 methanol,

S ammonium hydroxide?
-—

2 Solvents were prepared volume: volume; a 100 ml aliquot of solventmixture was added to the chromatography tank.
2 &, 4s of major (98%) peak on the thin-layer chromatography plate.
€ Acetic acid and ammonium hydroxide were concentrated.
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Figure)

10Synthetic Pathway for Synthois of n-Ethy) rose- dc?

CH CH SOF Br .2s C50 n [ENC
Step 1

c,F, "cr ,S0,F Fractional cP "CF, S0,F
718 7272 giceiacion Ts ~22

98.150

. . . <8,step 2 cpp lerysoe + acum, —Ss cop torson’ 2S
\ H

C,H, 1) NaOCH. C,H, '. Cas sseep 3 cplcr,s0, 7 iis. 88, tpn? © 5
71s FayBR 2) ccacHon cucuon

N-Ethylrose-Yc

“Denotes position of carbon-14 label.
25-Eehyl POSE 1s 2-N-ethylpereluorooctanesulfonanido ethanol.
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0 igure 2

Thin-layer Ragjochromatogran of
N-Ethyl FOSE-1'C, Plate No. 1
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vigurea

2
Thin-layer Radjochromatogram of
N-Ethyl FOSE-''C, Plate No. 3

SGF Uniplate: 100 butanol
oo 10 water

10 acetic acid

8 so Total CPM on Plate = 89,696
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Min-layer ragjoshromatogsaa ofEts rosa he, pate var 4
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5 Ly Total CPM on Plate = 91,164
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Figure 620 Pigure6
Thin-layer Ragjochromatogran of
N-Ethyl FOSE-1'C, Plate No. 5

0 SGF Uniplate: 100 chloroform
35 methanol
S amoniun hydroxide

3 & Total CPM on Plate = 90,961
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Thin-layer Ragjochromatogzan of Chlorofors column fractionNBthyl Pos. Lic, Flaca No. ©
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hinlayer Radiochromatogean of 111 ChicegormrHethanol Coram Fraccion et Bort soerticTFate ne.
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Figures0

Thin-layer Radiochzomatogtgm of Methanol ColumnFraction of N-Ethyl FOSE-1'C, Plate No. 8
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sa Uniplate: 100 chloroform
35 methanolo 5 ammonium hydroxide
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