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Summary
The synthesis of a 20.0 g lot of FC-143-14C is described (carbonyl carbonis labeled). The specific activity was determined to be 0.307 + 0.005uCi/mg. Radiochemical purity §gtermination showed the FC-143-14c to beat least 98% pure; the FC-143-14C was found suitable for metabolism seudies.
Introduction
A series of experiments is being planned to investigate the metabolism ofFC-143 and the possibility of affecting the rate of elimination of Fe-lig-licfrom the body. "To facilitate these experiments, corbon-1 labeled FC-1i3was synthesized and characterized. The synthetic pathway i1]ueteotod brFigure 1 is described.
A. Synthesis of re-143-'c

I. Fractional Distillation of Cell Run, A-3265-8
Analysis by gas chromatography showed the cell drainingscontained about 12.13 high boiling materials. The erogecell drainings were dried over anhydrous KF fo remove NE.The solids were removed by filtration to yield A340 gmsfor distillation. Three fractions were collected. (tabi 1).Fractions 1 and 2 (389.3 g) , were combined and will be usedfor the preparation of Cf Low,.

11. Hydrolysis and Stabilization of Distilled Cell brainingsFron R-3265-8
Into a 500 ml three-necked round-bottomed flask which had beenequipped with a mechanical stirrer, Tru-Bore® stirrer assengiy,addition funnel, condenser, and thermometer was placed. thecombined cell drainings, Fractions | and 2, 389.3 g. A pre-mixed solution of NaOR (68.45) and water (68.4 of wasadded to the flask through a pressure-equalized addition funnelover 5 minutes at a rate sufficient to keep the. temperaturebetween 525°C. The mixture was heated to reflux (85°C) or9 hours.” After the 9 hour reaction time, the pH was fond vobe > 12. The mixture was cooled to 65°C and a mixture of waver(257.0 ml) and 96% HyS0, (34.3 nl) was added slowly to the Fleskcontents. The final pH was < 1 (Congo red paper). The acidifiedmixture was heated at 80°C for 30 minutes, cooled to 65°C. ndthe bottom fluorochenical phase was separated. The yield wae356.79 (91.63 mass yield):

11. Fractional Distillation ofc.fbonTErenofGhistoM
The apparatus consisted of a 500 ml three-necked round-bottomedflask, a small packed heated distillation colum, pot thermomser,fake-off head, a collection assembly, ~78°C cold trap, magneriestirrer assembly, and a mercury manometer. The basecstan]isedradioactive fluorochemical (356.7 g), 963 sulfuric acid (12.0 nl),and Super-Cel (0.7 9) was added to the discillation flask. the
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water aspirator vacuun was adjusted to 200 mm and the lowboiling materials were removed. As the head temperature droppedbelow 40°C at 200 mm vacuum, the distillation was continued onTower vacuum (10-20 mm). Fractions werecol lected, weighed,and analyzed by gas chromatography.
The analysis was done by area percent and the assay reported wasfor percent C7F)sCO,H (See Table 11). Fraction 6 bh 0 g. wosrefractionated 13 give 95.0 CF)sCOTH (see Table 111).Fraction 3, (24.3 g, 97.5% C,F1L8 HF, and Fraction A (13.4 g,96.08% CF |5CO,H) were combifed for use in preparation of Fe-jis-lhc.

IV. Fractions 3 and 4 (30.0 5) were dissolved in FC-80 (90 ml).Anhydrous NH was added until the pH was greater than 8. ThepH was rechecked after 2 hours. The slurry was filtered, andthe product was air dried in the hood. The Final produce wosprepared by pulverizing the air dried Solid and drying hesolid at 65°C for 1 hour. Analysis by gas chromatography showedon assay of 58.88 CF) .CO,0hy The yTeld vas 3101 gr Thefollowing L numbers we?e Sssigned: L-usds, Fc-1i3-Tic, aosolids, 20.0 5; L-USB6, fractionated C;Fyol0H, No 52543:8-30,Fraction 4, 004 g.
8. Specific Activity Determination of Fe-143-''c

Three standard solutions pf Fe-143-1%c2 (L-UsBs, see Synthesis section)were prepared by weighingd 1, 10.36 ne; 11, 25.38 ngs ami 111" Soret)into three 10 nl class A volimetric Flasks. The volumes were aujsstes£0 10 ml with methanol and the Flasks were mixed by inverting by hang.Calibrated micropipettorstwere used to aliquot six 10 pi ang 51x 80 51aliquots of each solution directly Into scintillation counting siaiesTo three of the vials containing 10 ul aliquots and to three containing50 ul aliquots from cach primary solution, 1 ml of water and 15 m1of Aquasol®® were added. The remaining vials were prepared with 3.5 miof methanol and 7.5 ml of MTSSS. The samples were cooled to refrigeratortemperature and allowed to equilibrate in the dark before they werecounted two tines at 5 minutes each with a Packard Moder 3385. L)qu dScintillation Spectrometer. The counting efficiency was determined foreach sample by the internal standard method. The averaged dare erereduced to dpm and the uCi/mg was calculated for each vial. The dereare shown in Table h. The overall average specific activity based onthe 36 replicates (12 from each weighing) was 0.507 + 0.012 uCi/ng. Themean uCi/ng found for each of the primary weighings was within 1.8% ofthe overall mean. The means between Aquasol® and NTSS were within 0.12%,and the means between 10 ul and 50 ul aliquots were within 2.0%.

2 Riker Isotope Number 453.
£ Weighings were accomplished on a 5-place Mettler Hh electronicbalance which had been recently calibrated by 3h Metrology.
£ L/1 Hicropipettor, Lab Industries, Berkeley, CA.
2 New England Nuclear, Boston, Mass.
© Modified T55:25.2 5 1.01 g Dimethyl POPOP and 3.8 liters toluene.
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C. Radiochenical Purity Analysis of Fe-iz-'ic
+ Thin-Layer Chromatoaraphy Systems and Carbon-14 Analysis

ofS cnialyeis of rediachenical purity was carried out with a varietyof thin-layer systems using SGF 250 micron pre scoredUniplates®.Taakeg yore routinely developed in 10 x 124 x or thine jasetanks Fitted with glass lids and |ined with saturation padsh.Ta2%5% were allowed to develop 15 cn and were. scraped racers! iyIn.0:5 cn wide segments. The scraping was accomproned ois VCustommade template and sharpened stainless steel spatuls greundLo)xactly 0.5 cm width. The scraped silica gel segments woregollected in scintillation vials containing 2.5 mi of mechames.To She methanol, 7.5 mi of MISS was added. The samen comgounted and the counts per minute (cpm) were corrected furbackoround using a suitable blank (usually two 0.5 cn seonentsscraped fron below the origin on the plate being assayed) treSpm were nol corrected for efficiency. Thecarbon 1s content ofSich seament was expressed as percent of total carbon-|b ee che.plate:

cpm on_segnent ;Tn oF cp ones x 100 = % carbon-14 content insegnent.The percent carbon-14 content of each segnent was plotted versusSpgment nunber. This provided a thin-layer  radiochrenstopensshowing the radioactivity peaks corresponding fo sepmcaseycomponents in the material applied to the plote.
!1- solution Used for Radiochemical Purity AnalysisSolutionUsedforRadiochemicalPurityAnalysis

hacionution used to streak the thin-layer plates was prepared byplacing 30.39 mg of FC-143-14¢ (Riker I3otope Inventory Number 459)joo 210.0 ml class A volumetric Flask, adjusting. th vores oo390,71 with methanol, and mixing by hand by inverting. ‘bitre LyOF this solution was applied in a narrow four on rong stron Loeach plate.
111. Results and DiscussionResultsandDiscussion

Since the chemical identity of the FC-143-14C is well establisheby Synthesis and gas chromatography (see section A. this resgre),Ynasbeled FC-113 was not co-chromatographed with the Feo1hg The)The results of the radiochemical purity analysis are stow inTope 3 and in Figures 2-6. A small amount of impurity (+ 35) wasgpparent on Plate Nunber 2 (Figure 3). The other four salvesorems did not resolve this impurity. No attempt was sade ne.ddentify the Impurity found on Plate umber 2. beeral ee toebasis of gas chromatography (section A. thisreport) and thin-layerShyomatography, th. radiochemical purity of Fotis. Ue is me Teale98%. The FC-143-c is suitable formetabol fom soudics.
2 Analtech, 75 Blue Hen Drive, Newark,Delaware.2 Supelco Inc. Bellefonte, Fennsylvania.
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Tate 1

Data trom One Plate Distillation of Cell Run, K-3265-3
Assay Gic (area Percent)

© rs 8 ® e €mom we we! oon. cm? comer mes—_—_— Tee Te” TT
1 es ase ss mer ses 10.20 0
2 sos ama a2 ees 25.50 0
soso oma - nan 00.87 17.6

soteons 2a Hostly High Boilers
———————————————————————

# 15's Hlonbotlers — unidentified bue wich retention tines < GF,
¥ Ci: Cg cylic other = various perfluorsbucyltecrahydrofuraus and isomers.
© a's inacerials boiling higher than CF, (COF.
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Table 2
Daca from Fractional Distillation of C,F, Co

Assay
[Zaveon3F11C07x 2 Inerts F500B bpoC WI(g) CgF13C0pH 7°15!

FEETa
2 35-40 103.6 99.98 -- --
3 2647 om) 2.4 2.18 9.41 87.9
4 ss-101 2.1 597 13.19 79.8
5 101-103 1.2 — 15.85 78.8
6 06-109 (7mm) dio — 5.19 90.3

GLC analysis of FR #6 showed about 3.9% high boiling materials .
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rable 3

Data for Refractionasion of CF,Lou

Assay (Area 3)
Ee) Yield (8) C7Fy500,H3—_— TTF Oso
1 en 0) 1s 89.03
2 nas 3.7 97.26
3 ne 2%.3 97.5
“oe Ww 13.4 96.08

“2.9 (1

Assay for input Co refractionation was 94.35% CF)CON analyzed as CF) sCO,CH |

-_—
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_ BEST COPY AVA
Specific Activity betermination of FC-1643-19¢

Solution 1 Solution 11 Sotucton 111
10.56m3/10.0m1 25.2808/10.081 20.06m5/10.081Se Th ftom

0.4887 0.4999 0.4566Gis 0:52 oid0:53 0:35 oiides0.3061 0.3567 GriesGist 0.3008 6:5007050% 33006 0308oii 035% Gisto:sia 0:33 0:51eA He Pe0:37 0:31 ie0:5308 03160 oispei] o:3160 030%§:35850.0124 §3i65.0.0110 3:3858:0.0056

Comparison of Scintillation Solvents Goparisen of 1041 and 50u1 Aliquots
Aquaso1® MISS 10ul 50u1ar wir i vm
0.4887 0.5061 o.4a87 0.512o:4s0n oiistr Gis os0:30 aso 5.30% ois03130 0:5 0.3081 030760312s 0:3%03 olisty 0.3500:37 oes oss SidesGrins 0:36) 0.3958 Fe0:59 0.3006 03307 0:30:33 0300 0326s 0:30:35 0339 0:36 0:31oe 0:36 0:3008 oeee 05100 3:38 Fees0ses er Fe Glide0iio%s 0.500 0iiszs oseOrisa o:3o8e Olina 0:30oii est Giies Gis0.3061 0.508 er 0.4505aii 05088 oii 0.503

0.5074£0.0137 0.5068+0.0093 0.502120.0109 0.512120.0101

Overall average = 0.5071:0.01154Ci/mg

. €02879



Thin-Layer Chromatography Systems forre-143-Y4¢

nn
To ee TE

+ 100 acetone 0.03

2 acetic acids

5 ammonium hydroxideS

-nn

2 Solvents were prepared volume:volume; a 100 ml aliquot of solvent mixture

®t 1s of major (-:98%) pesk on the chin-layer chromatography place.
© Acetic acid and ammonium hydroxide were concentrated.
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Figure 1

Pathway for Synthesis of FC-143-Yc

: Er. 2nytoct BE cp,sor
3256-3

Prepared by
Pathfinder Laboratories

rd one-rlate 2C7F15COF Distillation C7F15COF
1

Pless 2T+ Noon Bug; C7F1500,1
1

1 Fractional Refractionation CyFystoLs >osz 1m
Assay

Fe-80 +IT + Ny ens wmbo,cor,
Fo-143-14cd

#-Denotes position of Carbon-1¢
* re-143-Y¢, Amoniun perfluorooctancate
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BESTCOPY AVA ABLE90 Figure 2
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Fe-143-14c, Plate No. 2"
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Fe-143-14, Plate No. 36
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BESTCOPY A¥4ii hatesigur5
Thinlayer adiochronatopean of

#C-143-14¢, plate No. 4»

“ SOF Uniplate: 130 chlorotars30 methonor5 Semonim bydronide
Total Ch on Place = 105,5670
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