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Abstract

heptafluoropropane (HFC 227ea), with the positron-emitting radioisotope, fluorine-18 (,,,=109.7 min). Reaction with 2H-hexafluoroiso-
propyl tosylate incorporated less than 2% of the radioactivity into [2-"*F]HFC 227ea and about 12% into three other volatile products.
Reaction with hexafluoropropene led to a high incorporation of fluorine-18 (80%) into four radioactive products, namely the desired [1-
'8FTHFC 227ea, [ '"®*Flhexafluoropropene, [ '*F] perfluoro-isohex-2-enc and an unknown, in a molar ratio of 5:4:38:3, respectively. Although
reaction with 1-iodo-2H-hexafluoropropane gave [ 1-'*F]HFC 227ea in a much higher radiochemical yield ( 50% decay-corrected), the best
radiochemical yield (80% decay-corrected) was obtained by exchange with HFC 227ea. The mechanistic bases of the results are discussed.
An efficient fully shielded and automated procedure was devised for labelling HFC 227ea with fluorine-18 in high radioactivity, based on the
successful exchange reaction and GC purification. [ 1-'®F]HFC 227ea was obtained in high radiochemical purity ( >99%) and high chemical
purity ( >98.4%) at 80 min from the start of radiosynthesis. This product is suitable for studies of the disposition of HFC 227ea in vivo.
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1. Introduction

2H-Heptafluoropropane (HFC 227ea) is being proposed
as an alternative to ozone-depleting bromofluorocarbons
(Halons) and chlorofluorocarbons (CFCs) in several appli-
cations, including use as fire extinguishants and aerosol pro-
pellants [1,2]. This compound is also being considered as a
propellant in metered-dose inhalers for the administration of
drugs [3-5]. This raises questions about the biological faie
and distribution of HFC 227ea when inhaled by humans. The
example of a recent study [5,6] on the CFC-replacement,
1,1,1,2-tetrafluoroethane (HFA 134a) indicates that the fate
of HFC 227ea in vivo might be investigated similarly by
whole-body y-counting after labelling the fluorocarbon with
the positron-emitting radioisotope, fluorine-18 (¢,,,=109.7
min). Thus, it was of interest to develop a method for label-
ling HFC 227ea in high radiochemical yield, radiochemical
purity and chemical purity with fluorine-18.

The '"*O(p,n) '®F reaction on '*O-enriched water is estab-
lished as an efficient method for the production of high
radioactivities of fluorine-18 as [ '*F]fluoride at high specific
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radioactivity [7]. Moreover, there are now efficient proce-
dures for reclaiming the '®*O-enriched water and for convert-
ing the ['®F]fluoride into salts that are powerfully
nucleophilic radiofluoridation reagents in organic solvents
(e.g. Ref [8]). One of the most widely used of these reagents
is the ["®F]fluoride of potassium cation-aminopolyether
2.2.2 (K"-APE 2.2.2) [9]. Here we report our study of the
use of this reagent to label HFC 227ea with fluorine-18 for
potential application in studies of its distribution in vivo.

2. Experimental details
2.1. Chemicals

Hexafluoropropene, HFC 227¢a, 2H-hexafluoroisopropyl
tosylate and 1-iodo-2H-hexafluoropropane were purchased
from Fluorochem Ltd. Potassium fluoride, anhydrous potas-
sium carbonate, 4,7,13,16,21,24-hexaoxa-1,10-diazacyclo-
[8.8.8hexacosane (aminopolyether 2.2.2; Kryptofix®2.2.2;
APE 2.2.2) and acetonitrile were purchased from Aldrich
Chemical Co. Ltd.



68 F.I Aigbirhio. VW, Pike / Journal of Fluorme Chemistry 75 (1995) 67-73

2.2. Gas chromatography

Gas chromatography ( GC) was performed on either a dual
column (Carlo Erba 8340; Fisons Instruments plc ) or asingle
column instrument (Shimadzu 14 ABPST; Dysons Instru-
ments). Radioactivity was detected in analytical GC by a
sodium iodide crystal detector (20 mm diameter; Bioscan™";
Lablogic Ltd.) and in preparative GC by a plastic scintillant
PM-tube detector with scaler ratemeter ( Mini-instruments
Ltd.). Data were acquired and analyzed from analytical GC
with a Turbochrom™ 3 system (Perkin-Elmer Lid.) and
acquired from preparative GC with a dual-pen chart recorder.
Method 1

The Carlo Erba instrument, equipped with a 60/80 Car-
bopack B/5% Fluorcol SP alloy column (10 ft X 1/8 in 0.d.;
Supelco Ltd.) plus TC and radioactivity {sodium iodide)
detectors in serics, was operated with helium (30 ml min~ '
30 p.s.i.) and the following oven programme: hold 15 °C for
10 min; raise 5 °C min ' to 100 °C: hold 30 min. Retention
times: hexafluoropropene, 7.7 min; HFC 227ea, 10.9 min;
perfluoro-isohex-2-ene, 29.6 min: 1-iodo-2H-hexafluoropro-
pane, 35 min. The TC detector was calibrated for mass of
HFC 227¢a.

Method 2

The Shimadzu instrument, equipped with a Carboxen-
1000 stainless-steel column (3.05 mX 1/8 in o.d.; Supelco
Ltd.) plus TC and plastic scintillant-PM tube detectors in
series, was operated isothermally at 225 °C with helium (60
ml min~'; 60 p.s.i.),. Retention times; hexafluoropropene.
14.3 min; HFC 227¢a. 24.8 min.

2.3. GC-MS

A Varian gas chromatograph, equipped witha BP | column
(5 mm thick dimethyl siloxane, 25 mm X 0.33 mm i.d.; SGE
Ltd.) and coupled to a quadrupole mass spectrometer (Ner-
mag R10/10C), was used. The mass spectrometer was cali-
brated conventionally using perfluorobutylamine and run in
the electron impact mode. Spectral data were collected using
either a PDB 11/23 (Digital computers ) with Sidar software
program (NERMAG) for analysis or a 486 microprocessor
with the ONYX software program (P2A systems).

2.4. Production of no-carrier-added K ' -APE 2.2.2-
["*F Jfluoride

No-carrier-added (NCA) ['""F]fluoride (typical specific
radioactivity > 1 Ci umol ~ ") was produced on the cyclotron
at the MRC Clinical Sciences Centre by the *O(p.,n)'*F
reaction on *O-enriched water | 7]. As described previously
[10,11], this ['®F]fluoride was converted within a glassy
carbon vessel into dry K*-APE 2.2.2-[ ""F}fluoride using,
unless otherwise stated, APE 2.2.2 (13 mg, 0.035 mmol) and
anhydrous potassium carbonate (2.3 mg, 0.017 mmol).

2.5. Reaction of 2H-hexafluoroisopropyl tosylate with K™ -
APE 2.2.2-["*Ffluoride

To the glassy-carbon vessel containing dry K*-APE 2.2.2-
[ "*F]fluoride (ca. 3 mCi) was added a solution of 2H-hex-
atluoroisopropyl tosylate (30 mg, 0.093 mmol) in
acetonitrile (400 ul). The vessel was sealed, pressurized to
30 p.s.i. with nitrogen and heated for 30 min at 100 °C. The
vessel was then allowed to cool to 50 °C. A gas sample was
obtained by venting the headspace into a syringe. The
radioactivity lost from the fully vented reaction vessel as
volatile compounds was 14% (decay-corrected). Analysis of
the sample by GC (Method 1) revealed that this collected
radioactivity was distributed between ['*F]JHFC 227ea
(14%) and three other unidentified products, with retention
times of 7.9, 10.4 and 31.1 min, respectively.

2.6. Reaction of 1-iodo-2H-hexafluoropropane with K™ -
APE 2.2.2-["*F [fluoride

To the glassy-carbon vessel containing dry K *-APE 2.2.2-
[ *F]fluoride (ca. 3 mCi) was added a solution of 1-iodo-
2H-hexafluoropropane (0.2 ml) in acetonitrile (400 ul). The
vessel was sealed, pressurized to 50 p.s.i. with nitrogen and
heated for 30 min at 50 °C. The vessel was allowed to cool
10 30°C. A gas sample was obtained by venting the headspace
into a syringe; 50% (decay-corrected) of the radioactivity
was lost as volatile products from the fully vented reaction
vessel. Radio-GC (Method 1) analysis revealed all the
radioactivity in the sample to be [ 1-'*F]HFC 227ea with a
specific radioactivity of 7 mCi umol ~' (Fig. 1). Hexafluo-
ropropene and 1,1,2-trifluoropropene were also observed
(Fig. 1); however, these compounds were present as trace
impurities in the starting material and not formed in the reac-
tion. GC-MS confirmed the presence of non-radioactive HFC
227ea;m/z=151 ([M~F] *,10%);82 ([M—CF,] 7, 15);
69 ([CF;] ", 100); 51 ([CHF,] ¥, 18); 31 ([CF] %, 15).

2.7. Reaction of hexafluoropropene with K™ -APE 2.2.2-

fluoride

The glassy carbon vessel was loaded with potassium flu-
oride (4.1 mg, 0.071 mmol), APE 2.2.2 (13 mg, 0.035
mmol). anhydrous potassium carbonate (2.3 mg, 0.017
mmol) and dry acetonitrile (400 ul), pressurized with hex-
afluoropropene (65 p.s.i.;ca. 160 mg), sealed and then heated
at 95 °C for 30 min. The vessel was then allowed to cool to
room temperature. A gas sample was taken by venting the
headspace into a syringe. GC analysis (Method 1) of this
sample revealed the following composition: hexafluoropro-
pene (60% of TC detector response ) ; HFC 227ea (8% of TC
detector response); perfluoro-isohex-2-ene (32% of TC
detector response) (the cis and trans isomers of perfluoro-
isohex-2-ene were not discriminated in the analysis).
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Fig. 1. Radio-GC analysis { Method 1: see text) of the volatile products trom
the reaction of K “-APE 2.2.2-[ '*F] fluoride with 1-iodo-2H-hexafluoropro-
pane.

2.8. Reaction of hexafluoropropene with K* -APE 2.2.2-
[8F Jfluoride

["®F]fluoride (ca. 3 mCi) in dry acetonitrile (400 ul), was
pressurized with hexafluoropropene (65 p.s.i.; ca. 160 mg),
sealed and then heated at 95 °C for 30 min. The vessel was
allowed to cool to room temperature. A gas sample was taken
by venting the headspace into a syringe: 80.6% (decay-cor-
rected) of the radioactivity was lost from the fully vented
reaction vessel as volatile products. The sample was analysed
by GC (Method 1) and GC-MS analysis. The following pairs
of radiocactive and non-radicactive compounds were found
(Fig. 2).

["*F]Hexafluoropropene ( 28% of radioactivity ) and hex-
afluoropropene {72.5% of TC detector response; m/z= 150
([M]7. 20%); 131 ([M—F]".50); 100 ([M—CF.]".
30); 93 (IM—3F] " . 10): 81 ([M—-CF;]", 15); 69
(ICF;317.95),50 ([CF,] 7. 15): 31 (|CF]*. 100)).

["*FIHFC 227ea ( 10% of radioactivity) and HFC 227¢a
(2% of TC detector responsc: mass spectrum as given under
Section 2.6).

['*F]Perfluoro-1schex-2-ene (76% of radioactivity ) and
perfluoro-isohex-2-ene {24% of TC detector response:
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Fig. 2. Radio-GC analysis (Method 1; see text) of the volatile products from
the reaction of K *-APE 2.2.2-['®F] fluoride with hexafluoropropene.

m/z=300 ([M]*, 5%); 281 ([M-F]*, 5); 231
([M=CF,]*, 5), 212 ([M-CFJ* 3); 18t
([M-CF,—~CF,]*,15);131 ([M—2CF,—CF] ", 10);93
([M—3CF;] ", 12); 69 ([CF;] %, 100); 31 ([CF]™*, 10) }.

Radioactive unknown (6% of radioactivity)} and co-
eluting non-radioactive compound {1.5% of TC detector
response: m/z=304 (6); 293 (5); 280 (3); 256; 245; 209
(5); 174 (5): 162 (15); 150 (5); 93 (12); 69 (100); 29
(24).

2.9. Reaction of HFC 227ea with K" -APE 2.2.2-
["*Ffluoride

Reaction A

The glassy carbon vessel, containing dry K*-APE 2.2.2-
[ "*F]fluoride (ca. 3 mCi) in dry acetonitrile (500 ul), was
pressurized with HFC 227ea (40 p.s.i.; ca. 110 mg), sealed
and heated at 100 °C for 30 min. The vessel was allowed to
cool to room temperature. A gas sample was obtained by
venting the headspace into a syringe; 81% (decay-corrected)
of the radioactivity was lost from the fully vented reaction
vessel as volatile products. The sample was found by GC
analysis (Method 1) to consist of [ '**F]JHEC 227ea ( >99%
of radioactivity), HFC 227ea (98.9% of TC detector
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Fig. 3. Radio-GC analysis (Method 1: see text) of the volatile products from
the reaction of K*-APE 2.2.2-[ "*F]fluoride with HFC 227¢a.

response) and hexafluoropropene (1.1% of TC detector
response) (Fig. 3).

Reaction B

The above reaction was repeated without acetonitrile. GC
analysis (Method 1) revealed the gaseous product to have
radiochemical and chemical compositions that were similar
to that obtained in the presence of solvent. The total incor-
poration of radioactivity into volatile fluorocarbons was 80%
(decay-corrected).

2.10. Automated svnthesis of [ 1-'"SFJHFC 227ea

A fully lead-shielded and automated apparatus was used
to produce pure [ 1-'"*F]JHFC 227¢a in high radioactivities.
The apparatus has been described in detail previously | 11].
It features a sealable glassy carbon reaction vessel coupled to
a preparative gas chromatograph. NCA [ '®F|fluoride in '*O-
enriched water(20 atom% ) was transferred from the proton-
irradiated production target and passed through an
anion-exchange resin in the carbonatc form |8]. The
adsorbed ['*F]fluoride [ca. 1.85 GBq (ca. 25 mCi)| was
eluted from the resin with potassium carbonate solution (.6
ml; 0.3 M) [8] into the glassy-carbon reaction vessel con-
taining a solution of APE 2.2.2 (15.6 mg) in acetonitrile (().2

ml). The solution was then heated to dryness under reduced
pressure with a slow purge of nitrogen. The vessel was pres-
surized to 45 p.s.i. with HFC 227ea (ca. 0.5 mmol), sealed,
heated at 150 °C for 25 min and then vented into a Valco GC
injection valve (loop size, 3 ml) for separation of the volatile
products by GC (Method 2). The effluent of the gas chro-
matograph cluting between 23.5 and 26 min was passed
through a stainless-steel cold trap ( — 178 °C) to collect the
[1-'"*F]HFC 227ea. The cold trap was allowed to warm to
room temperature and then purged with helium into a 10 ml
syringe. This product was then analysed by GC (Method 1)
and GC-MS and shown to consist of [ '*F]HFC 227¢a [110
MBq: 3 mCi; >99% of radioactivity] and HFC 227ea
{98.4% of TC detector response; m/z=151 ([M—F]*,
10%); 100 ([M—CHF;]7, 1): 82 ([M—CF,] *, 15); 69
(|CF:]", 100); 51 ([CF," 1], 18)} and an unknown {1.1%
of TC detector response; m/z=382 ([C,HF;] ¥, 10%); 69
({CF.] ', 100); 51 ([CHF,] *, 15)}.

3. Discussion

Nucleophilic substitution of a good leaving group, such as
iodo or tosyl [ 12] by no-carrier-added [ '®F] fluoride is often
used to introduce fluorine- 18 at aliphatic carbons. Generally,
these are rapid and high-yielding reactions, especially if per-
formed in polar aprotic solvents, such as acetonitrile, with
K '-APE 2.2.2 ascounterion [ 12]. Thus, [ '"®F]fluoride reacts
with 2-iodopropane in acetonitrile to give 2-['°F]-
fluoropropane in good radiochemical yield [13]. Also,
K '-APE 2.2.2-[ "*F]fluoride reacts with 2,2,2-trifluoroethyl
tosylate in acetonitrile to give [2-'*F]1,1,1,2-tetrafluoro-
ethane in high radiochemical yield [ 11]. However, an initial
attempt to prepare [ 2-'*F]HFC 227ea by substitution in com-
mercially available 2H-hexafluoroisopropyl tosylate with
K ' -APE 2.2.2-[ "*F]fluoride in acetonitrile gave the desired
[ ""F]HFC 227¢a in less than 2% radiochemical yield (decay-
corrected) and three other unidentified volatile radioactive
products. which accounted for only 12% of the initial radio-
activity (Scheme 1). This result discouraged pursuit of
nucleophilic substitution as a route to high radioactivities of
[2-'""F]HFA 227¢a. However, we considered that HFA 227ea
might be labelled efficiently in the 1-position by a nucleo-
philic substitution in a suitable precursor with [ '8F]fluoride.

. (CF2)2CHOTs
K'-APE222.¥F" ———
(CF,),CH"®F + other radioactive products
(2%) (12%)

Scheme 1. Reaction of K™ -APE 2.2 2-[ '¥F] fluoride with 2H-hexafluoroiso-
propyl tosylate.

Reaction of commercially available 1-iodo-2H-hexafluo-
ropropane with K*-APE 2.2.2-[ "*F]fluoride in acetonitrile
under mild conditions (50 °C for 30 min) gave a 50%
radiochemical yield (decay-corrected) of '®*F-labelled HEC
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227ea. No other volatile radioactive product was observed
(Scheme 2). (Non-radicactive alkenes were detected but
these were present as trace impurities in the starting material.)
['®F] I-Fluoropropane has been prepared in 44% radiochem-
ical yield by the reaction of silver-supported | F]fluoride
with gaseous l-iodopropane at 200 °C [13] and in greater
than 75% radiochemical yield by the silver (I)-catalysedreac-
tion of ['®F]tetracthylammonium fluoride with iodopropane
in acetonitrile at 120 °C for 30 min [ 14]. Thus, it seems. as
would be predicted, that the electron-withdrawing 2H-hexa-
fluoropropyl group encourages ['"F]fluoro for iodo
exchange more strongly than the propyl group.

CFiCHFCF:L

K*-APE 2.2.2-'"F " CF,CHFCF,""F

(509 )

Scheme 2. Reaction of K ' -APE 2.2.2-| ""F| fluoride with 1-iodo-2H-hexa-
fluoropropane.

The reactions of hexafluoropropene with (i) potassium
fluoride/formamide at 65 °C for 6 h and (ii} potassium flu-
oride in water/dioxan for 7 d at room temperature are known
to give HFC 227ea in 21% and 84% yield, respectively [ 15].
Furthermore, we have recently shown that the reaction of
K*-APE 2.2.2-{ "*|fluoride with trifluorocthylene is tanta-
mount to the addition of anhydrous hydrogen ['®F]fluoride
and produces |1-'""F]1,1,1,2-tetrafluorocthane in high
radiochemical yield [ 10]. On this basis. we considered that
[ 1-'8F}HFC 227ea might also be obtained by the reaction of
hexafluoropropene with K*-APE 2.2.2-[ "*F]fluoride, with
the reservation that fluoride is known to induce the ready
dimerisation of hexafluoropropene and that even trimerisa-
tion is possible under certain conditions | 16-19].

Initially, the reaction of hexafluoropropene with potassium
fluoride in acetonitrile in the presence of a molar excess of
APE 2.2.2 was studied. GC-MS analysis demonstrated that
HFC 227¢a was produced (8% of TC detector response ), but
that the major product was a dimer. perfluoro-isohex-2-ene
(32% of TC detector response }. Starting material was the
only other compound detected in the analysis. These products
are almost certainly formed through addition of fluoride to
hexafluoropropene, thus giving an intermediate carbanion
which may then abstract a proton from the reaction milicu or
react with another molecule of hexatluoropropenc to give the
dimeric olefin (Scheme 3) [16-19].

K™-APE 2 2.2-F
CECE=CF, &=

[CF,CFCF;] —1» CF,CHECF,

(8%)
CyF,
: (CF4),CCF=CFCF,

(329%)

Scheme 3. Reaction of K~ -APE 2.2.2.-fluoride with hexafluoropropene

The reaction of K*-APE 2.2.2-[ "®*F]fluoride with hexa-
fluoropropene in acetonitrile incorporated 80.6% of the
radioactivity into four main radioactive products, namely the
desired [ 1-""F|HFC 227¢a, ['*F]hexaflucropropene ', the
dimer [ ""F]perfluoro-isohex-2-ene and an unknown, in the
molar ratio of 5:4:38:3, respectively. These results are
broadly consistent with those from the non-radioactive reac-
tion. The specific radioactivity of the labelled HFC 227ea (7
mCi mmol ™ ") was found to be much less than that of the
cyclotron-produced  NCA  ['*F]fluoride (>100 mCi
wmol ™), showing that carrier fluoride is generated in the
reaction. This observation and the noted incorporation of
fluorine-18 into the starting material are consistent with the
existence of an equilibrium between hexafluoropropene and
the carbanion formed by addition of [ '®F]fluoride (Scheme
4). Due to the modest radiochemical yield of [1-'|F]HFC
227ca and the formation of radioactive byproducts, this
approach was not considered further.

| "*F]Fluoride has been incorporated into several 1,1,1-
trifluoroalkanes by exchange with K"-APE 2.2.2-
[ "*F]fluoride [11,21,22]. Much evidence [21,22] suggests
that the mechanism of exchange involves deprotonation of
the hydrofluorocarbon followed by fluoride loss from the
trifluoromethyl group of the generated carbanion (an ElcB
mechanism ), with the reverse sequence resulting in the incor-
poration of { '"*F]fluoride (Scheme 5). Exchange is favoured
when the intermediate carbanion is stabilised [21] and able
to extract a proton from the reaction milieu; protons are read-
ily abstracted from solvents such as acetonitrile [ 11,21]. The
triffuoromethyl group is highly electron-withdrawing and
itself stabilises the intermediate carbanion [23]. Stabilisation
increases with the number of trifluoromethyl or other elec-
tron-withdrawing substituents bonded to the carbon bearing
the formal negative charge [21-23]. Thus, sevoflurane
[ (CF;).-CHOCF,H] and 2-chloro-2H-hexafluoropropane
readily exchange fluorine with [ "*F]fluoride in the presence
of K*-APE 2.2.2 in acetonitrile at 125 °C. Radiochemical
vields are greater than 90% [21]. Exceptionally, the strongly
clectronegative fluoro group is weakly effective at stabilising
an intermediate carbanion because of its opposing mesomeric
effect [22,24]. Thus, 1,1,1-trifluoro-2-iodoethane exchanges
fluoro for [ '*F]fluoro much more readily than 1,1,1,2-tetra-
fluoroethane [10,11,20]. Thus, it was of interest to test
whether HFC 227ea, which has two trifluoromethyl and one
fluoro group bonded to a single carbon atom, could be labelled
efficiently with fluorine-18 by an exchange reaction. HFC
227ca was treated with K*-APE-2.2.2-{"®*F]fluoride in the
presence and in the absence of acetonitrile as solvent. Each
reaction produced carrier-added ['*F]HFC 227ea in high
radiochemical yield (ca. 80%) and in high radiochemical
purity ( >99%).

" It should be noted that exchange of fluorine between hexafluoropropene
and rubidium [ **F]fluoride has been reported previously [20].



CF,CE=CF,
——

F I Aigbirhio, V' W. Pike / Journul of Fluorine Chemistry 75 (1995) 67-73

|CF,CFCF,!*F] — ' CF,CHFCF,!$F

(4%)

CF,CF= CF!SF
+
CF,!8FCF=CF,

(3%)

F

CF{CCF=CFCF,
CF,'8F
(619%)

Scheme 4. The reaction of K -APE 2 2.2-] "F|fluoride with hexafluoropropene.

H~ +

CF,CHXY — [CF.CXY] = CF.—=CXY

¢ i

| IRE

—n
S

_ H-
"FCF.CXY = "FCF,CHXY

(80%
radiochemical

yield

alkanes.

The supposed mechanism of this ecxchange reaction
{Scheme 5: X =CF;, Y =F) implies that labelling 1s mainly
in the [-position. A recent study of the labelling of 1,1.1.2-
tetrafluoroethane by nucleophilic substitution and addition
reactions of ['"F]fluoride warns against assuming regio-
specificity on the basis of the formal reaction mechanism
[25]. Thus, it 1s concetvable that in the exchange labelling
of HFC 227ea some label will appear in the 2-position as a
result of direct exchange by nucleophilic substitution. How-
ever, the reaction of K*-APE-2.2.2-['"¥*F]fluoride with 2-
chloro-2H-hexafluoropropane in acetonitrile clearly favours
exchange over any substitution {21]. Moreover, here we
obtained only a low radiochemical yield (2%) of | "F|HFC
227ea from the reaction of K " -APE-2.2.2-[ **F | fluoride with
2H-hexafluoropropyl tosylate. Thus. direct substitution in the
2-position is probably a very minor process in the exchange
labelling of HFC 227¢a. On the same basis, efficientexchange

["*F]fluoride with 2H-hexafluoropropyl tosylate (ie.
Scheme 3; X =H, Y =0Ts) probably accounts for the very
low radiochemical yield of | 2-""F]HFC 227¢a.

The exchange reaction without solvent was chosen for its
simplicity and high radiochemical yield for the synthesis of
high radioactivities of pure [ 1-""F]HFC 227ea. In order to
ensure radiation safety for personnel, a fully lead-shielded
and automated apparatus including preparative GC, previ-
ously developed for the synthesis of | 1-'""F|HFC 1,1.1.2-
tetrafluoroethanc [11], was modified with respect to GC
conditions for the production of high radioactivities of | 1-
"FIHFC 227¢a. [1-""FIHFC 227ea (3 mCi) was produced

in 80 min with a radiochemical purity of greater than 99%
and a chemical purity of 98.4%. This product is suitable for
the study of the disposition of HFA 227ea in vivo by whole
body y-counting. Exchange reactions necessarily give low
specific radioactivity. The same apparatus could be used to
produce pure no-carrier-added product by the reaction of
[ "“F1fluoride with 1-iodo-2H-hexafluoropropane.
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