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Abstract

Fluoroalkyl iodides are an important class of compounds used in the preparation of large numbers of fluoro-organo and fluoro-organometallic
derivatives. We report the synthesis of several SFs-containing fluoroalkyl iodides derived from an improved synthesis of SFsCF,CF,I. They
are: SF;CF,CF,CH,CH,l, SF;CF,CF,CF,CF,l, SF;CF,CF,(CH,CHj,),I, SFsCF,CF,CH=CHI/isomer and SFsCF,CF,CHFCF,l/isomer. In
addition, the higher homologs SFs(CF,)¢l, SFsCF,CF,(CHFCF,),l/isomer and SF;CF,CF,(CH,CH,);I have been identified. © 1997

Elsevier Science S.A. All rights reserved.
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1. Imtroduction

Fluoroalky! iodides are an important class of compounds
used in the preparation of many useful fluoro-organo and
fluoro-organometallic derivatives [1]. The SFs-containing
fluoroalkyl iodides SFsCF,I [2], SFs(C,F,),l (n=1, 2, 3)
[3], SEsCF(I)CF; [4], SFsCF=CFI [5,6], SFsC=CI [7]
and SFsCF(I)CF,CF; [8] have been reported. The iodides
SFsR{ and their ethylene adducts, SFsRCH,CH,I, where R,
represents at least three fully fluorinated carbon atoms, have
also been reported [9-11]; very little information has been
given regarding the preparation, identification and properties
of these compounds. The characterization and isolation of the
known SFs fluoroalkyl iodides listed above have, in many
cases, proved difficult. The incorporation of the SFs group
into a carbon-containing system is well known using SFsX
(X=Br, Cl). Since SFl is unknown, the chemistry of the
readily accessible SFsC,F,I was studied. We report the prep-
aration and properties of a number of SF;-containing fluo-
roalkyl iodides derived from an improved synthesis of
SFsCF,CF,I [3]: SFsCF,CF,CH,CH,l, SF,CF,CF,CF,-
CF,I, SFsCF,CF,(CH,CH,),I, SFsCF,CF,CH=CHI/
isomer and SF;CF,CF,CHFCF,l/isomer. In addition, higher
molecular weight SFs fluoroalkyl iodides, SFs(CF,)(],
SFsCF,CF,(CHFCF,),1/isomer and SFsCF,CF,(CH,-
CH,);I, have been identified via gas chromatography-
mass spectroscopy (GC-MS).

* Corresponding author.
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2. Results and discussion

Inorder to prepare SFs-containing iodides, it was necessary
to modify the method reported by Hutchinson [3]. Hutch-
inson’s method employs tetrafluoroethylene at high pressure
(150 psi) [3]. However, since it is known that C,F, may
explosively polymerize at this pressure, it was critical to study
alternative preparative conditions. We have modified this
reaction to produce safely, at lower pressure (88—103 psi),
SFCF,CF,l in yields of about 50% with re-use of the
unreacted starting material. The reactants were condensed
into a metal pressure vessel, heated to 150 °C, and allowed
to react with periodic shaking for 4-5 h. The reaction was
quenched in cold water and stored at 0 °C until distillation.
To improve and maximize the separation during distillation,
a 100 mm column filled with Monel helices was used. In
order to remove any iodine, the product was shaken with
mercury.

150 °C
S,F,+ICF,CE,1+CF,~CF, — SF,CF,CF,I (major)
4 h, shaking
+ SF;(CF,CF,),I (minor) (1)

The pot contained small amounts of SFs(CF,CF,) I as iden-
tified by its characteristic '°F nuclear magnetic resonance
(NMR) spectrum.

The reactions of SFsCF,CF,I were carried out in a Carius
tube containing mercury; irradiation was performed with a
halogen lamp for 3-6 weeks. In some cases, the olefin or
acetylene was added in aliquots during the course of the
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Table |

GC-MS data®

Compound Retention time (min)  Major peaks

SFCF,CF,CH,CH,I 7.10 316 M—F; ; 240 M—F{, SFsCF,CF,CH,; 189 C,Fa1 ™, C,F;57; 158
SFsCF*, CFI*; 127 SF5, 1", 89 SFy; 31 CF”

SF(CF,CF,(CH,).l 10.75 410M™*; 283 M—1*, M- SF;"; 175 F(CF,).(CH,) ; 156
M—~I1—-SF#:127SF#,1"; 81 CF,.CF*

SFs(CF,)4l 420 454 M*; 327 M—1%, M—SF{; 219 F(CF,) ; 181 CF(CF,)5 ; 127

SF;CF,CF,CH=CHI 5.85 trans, 7.12 cis

SF,CF,CF,CHFCF,1, SFsCF,CF,CF,CHFI 5.45 and 4.95
SF4(CF,)el 6.16
SF,CF,CF,(CHFCF,),I, SFsCF,CF,( CF,CHF),I 831 and 8.25
SF.CF,CF,(CH,)l 126

SF#,1%;69 CF;

380 M*; 127 SF{, 1+

436 M*: 201 M—I—SF;; 127 SF5 1% 100 C,F; ; 89 SF3 ; 82
C,F:H"

554 M™*; 319 M—1—SF;"; 127 SES, 1*; 100 C-Fy

518M*

438 M* ;311 M=%, M—SF; 127 SF¥, 1"

*Data taken on a VG 7070 HS mass spectrometer operated at 70 eV with a 25 m DBS5 column. Temperature range 50-280 °C at 18 °C min~'. Hutchinson [3]
reported higher homologs identified from a mixture by gas-liquid chromatography (GLC): SF5(CF,).l, SFs(CF:),l, SFs(CF>)¢l, SF(CF,)gl, SFs(CF;) 0l

reaction in an attempt to keep the initial pressure below 2
atm.

Hg, hv
SF.CF,CF,l + CH,=CH, — SF;CF,CF,CH,CH,]  (2)
Hg. hv
SF.CF,CF,l + CF,=CF, — SF;CF,CF,CF,CF,l (3)
Hg, hv

SECF,CF,I + CH=CH — SF;CF,CF,CH=CHI (4)
SF.CF,CF,CH,CH,I

Hg, hv
+CH,=CH, — SF;CF,CF,CH,CH,CH,CH,I (5)
Hg. hv

SF.CF,CF,1 + CHF=CF, — SF;CF,CF,CHFCF,]  (6)

In reactions (3), (5) and (6), a GC-MS study showed the
presence of higher homologs (see Table 1). Reactions (4)
and (6) gave isomeric products.

The infrared (IR) spectral data for SFsCF,CF,CH,CH,],
SFsCF,CF,CF,CF,l, SFs;CF,CF,(CH,)4, SFsCFCF,-
CHFCF,I (and isomer) and SF;CF,CF,CH=CHI (cis and
trans isomers) are listed in Section 3. All spectra exhibit
strong SFs stretching modes in the region 876-884 cm ™'
The CF stretching frequencies between 1100 and 1227 cm ™~ !
are present in all compounds. One of the SFs deformation
modes for the above compounds appears in the 604610
cm ™' range. Cross etal. [ 12] havereported the SF; stretching
frequency as a strong band in the 850-920 cm ™~ ! region with
a deformation mode near 600 cm~'. The CH vibrations in
SFsCF,CF,CHFCF,] and SF;CF,CF,CH=CHI/isomer
occur at 2996 cm ™! and 3083 cm ™! respectively. The CH,
vibrations in SF<CF,CF,CH,CH,I appear at 2984 and 2967
cm ™!, with absorption peaks for SFsCF,CF,(CH,) I occur-
ring at 2958 and 2879 cm ™. The C=C vibration is found at
1618 cm ™.

The major mass spectral peaks for each compound are
listed in Section 3. Molecular ion peaks are observed for all
compounds, except SFsCF,CF,CH,CH,I, where the highest

peak corresponds to M —2F*. A GC-MS study found that
higher homologs were present in the addition reactions for
SF,CFE,CF,I with CF,=CF, and CHF=CF, and in the reac-
tion of SEsCF,CF,CH,CH,I with CH,=CH,. Retention times
are given in Table 1 for derivatives of SF;CF,CF,I and their
higher homologs. It should be noted that Hutchinson [3]
found higher homologs of SFsCF,CF,I when reacting
CF,=CF, with S,;F g and I,.

The 'H and '°F NMR spectral data for the compounds are
given in Table 2. The '°F spectra for the compounds show an
AB, pattern for the SFs group: A (distorted pentet or nine-
line pattern) at 8=63.5-67.2 ppm; B (doublet) at 6=44.2-
45.5 ppm; these chemical shifts for SFsCF,CF,] are found at
8= 65.4 and 47.3 ppm. Hutchinson [3] reports finding these
resonances at 8= 64 and 46 ppm. For comparison, SFsCF,l
and SF,CF,CF,Br exhibit the AB, splitting pattern at 5= 66.5
and 61.5 ppm (nine-line pattern) and 36.5 and 44.3 ppm
(doublet) [2,13]. The chemical shifts of the CF, fluorines
adjacent to the SFs group in the above compounds are located
in the range 6= —89.0 to —97.5 ppm,; this shift is = —89
ppm for SFCF,CF,I [3]. In SFsCF,CF,I and SFs(CF,).l,
the CF,I fluorines have chemical shifts of 8= —61.7 and
—59.5 ppm respectively; in SFsCF,l and SF;CF,CF,], this
resonance is found at §= —88.8 and — 60 ppm respectively
[2,3]. Internal CF, groups contain multiplets ranging from
8= —115.9 to —138.0 ppm. The CF, fluorines adjacent to
CH or CH, groups in other iodides are in the range

= —117.2 to —120.7 ppm [14]. The coupling constants
for the AB, fluorines were consistent in all the compounds
with J, , values ranging from 146.5 to 146.7 Hz; for SEC=CI
and SF;CF=CFI, the AB, coupling constant was found to be
147.3 Hz [5,7].

'H NMR assignments for SFsCF,CF,CH,CH,I and
SFECF,CF,(CH,CH,) I are in the range 6= 1.52-3.18 ppm;
in SFsCF,CF,CH=CHI, the 'H chemical shifts adjacent to
CF, are found at §=6.75 ppm (trans) and 6=6.81 ppm
(cis), and for the CHI proton they are at §=7.46 ppm (trans)
and 7.39 ppm (cis). Coupling constants for the hydrogens in
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the isomer were assigned with the larger value corresponding
to the trans isomer: J=14.9 and 9.62 Hz. This assignment
agrees with previous results found for other cis and trans
isomers [ 15].

Table 3 contains '*C NMR data for SFCF,CF,],
SECF,CF,CH,CH,I, SFsCF,CF,CF,CF,I and SFsCF,CF,-
CH=CHI. The chemical shifts for the o carbon adjacent to
the SFs group range from 6=119.0 ppm to 6=121.6 ppm
and for the B carbon from §=117.4 ppm to §=91.1 ppm.
This range is consistent with the literature values reported for
SF,-containing sulfonic acids, bromides and dibromides
[14,16]. The coupling constants for the a carbon to the SF,
fluorines are in the range J,,,, = 37.9-25.9 Hz.

3. Experimental details

The reactants CF,=CF,, S,F, and CHF=CF, were
obtained from PCR; CH=CH and CH,=CH, were purchased
from Air Products and Airco, respectively, and were used as
received. ICF,CF,I was prepared in our laboratory using a
modified literature method [ 17,18]. IR spectra were obtained
using a Nicolet 20 DX FTIR spectrometer operating at 2.0
cm ! resolution or a Perkin Elmer System 2000 FTIR spec-
trometer operating at 1.0 cm ™' resolution, using KBr cells
for liquids and solids. Mass spectra were measured on a VG
7070 HS mass spectrometer operated at 70 eV. NMR spectra
were obtained on a Varian EM-390 spectrometer operating
at 90.00 MHz for 'H and 84.67 MHz for '°F with F-11 as
internal standard, or a Bruker AMX-400 operating at 100.6
MHz for '*C and 400.1 MHz for 'H, both using tetramethyl-
silane (TMS) as internal standard. Elemental analyses were
determined by Beller Microanalytical Laboratory, Gottingen,
Germany.

3.1. Preparation of SFsCF,CF,l

Into a 150 ml Hoke stainless steel vessel, equipped with a
Whitey stainless steel valve, 11.68 g (32.99 mmol) of
ICF,CF,l was pipetted. The reaction vessel containing
ICF,CF,I was cooled to — 196 °C and evacuated, and 10.28
g (32.09 mmol) of S,Fj, and 2.98 g (29.80 mmol) of
CF,=CF, were added. The mixture was heated with the lower
half of the reaction vessel in an oil bath (or heating tube) at
15545 °C for 4.0 h with shaking every 20-30 min. The
reaction was quenched with cold water and stored at 0 °C
overnight. Distillation with a 2.5 mm X 100 mm column
packed with 0.05 in X 0.05 in X 0.1 in Monel helices gave
10.26 g (28.98 mmol) of SFsCF,CF,I collected at 82-86 °C
(48.6% yield based on CF,=CF, used) (96% pure by
NMR). The violet liquid was treated with Hg to remove I.

The IR spectrum for SFsCF,CF,I shows the following
peaks: 1217 (ms), 1204 (ms), 1163 (s), 1133 (s), 1109
(s), 1044 (m), 977 (w), 884 (vs), 835 (w), 814 (w), 764
(vw), 732 (s), 702 (s), 675 (mw), 653 (vw), 602 (s), 582
(m), 574 (m), 537 (vw), 417 (w).

3.2. General procedure for derivatives of SFsCF,CF,I

The reactants were pipetted or condensed at — 196 °C into
Pyrex glass Carius tubes ( volume: 50, 100, 200 and 300 ml)
equipped with Kontes Teflon stopcocks and containing a
small amount of mercury. Gases were condensed into the
reaction vessel at — 196 °C. The vessel was irradiated with a
Sylvania Capsylite Halogen Par 38 lamp at a distance of 12—
18 in for several days to weeks (wavelengths of the halogen
lamps were in the range of approximately 250-800 nm).
During this time, the reaction mixture was shaken (five times
in 24 h). The temperature in the warmest portion of the
irradiation zone was approximately 54 °C. The pressure of
the volatile components decreased as the reaction proceeded;
a red solid, Hgl,, was also formed. The pressure of the reac-
tion mixture was determined via the use of a vacuum line; a
Heise Bourdon (0~1000 mmHg) gauge attached to the vac-
uum line was used to measure the pressure. When the reaction
was found to be complete (no further pressure change
observed), the volatile materials were transferred from the
reaction vessel which had been cooled to —24 °C.

3.3. Reaction of SFsCF,CF,I with CH,=CH,

Into a 300 ml Carius tube containing 0.48 g Hg was pipetted
5.29 g (14.9 mmol) of SFsCF,CF,I; 0.48 g (17.4 mmol) of
CH,=CH, was condensed under vacuum into the reactor
cooled to — 196 °C. The reaction mixture was irradiated for
7 days with shaking (five times in 24 h). The volatile mate-
rials were removed at —24 °C and distillation of the non-
volatile material at reduced pressure gave 5.08 g (13.3 mmol)
of colorless liquid SFsCF,CF,CH,CH,I (boiling point
(b.p.), 53.5°C at 16 mmHg) in 89.0% yield.

The IR spectrum for SFsCF,CF,CH,CH,I shows the fol-
lowing peaks: 2984 (w), 2967 (w), 1496 (vw), 1444 (m),
1356 (m), 1310 (m), 1262 (m), 1187 (vs), 1165 (w), 1118
(s), 1076 (s), 955 (w), 916, 877, 825 (vs), 802 (s), 761
(s), 761 (s), 683 (m), 647 (vw), 606 (s), 580 (ms), 527
(s),416 (w).

A molecular ion peak and appropriate fragments were
observed in the mass spectrum for SFsCF,CF,CH,CH,I.
Major peaks include: 382 (M™¥); 155 ((CF,),-
(CH,)sCH"); 141 ((CF,),(CH,),CH* or CH,I"); 128
(HI*, (CF,),(CH,); ); 127 (SF5, 1%); 100 (CE.CF;);
89 (SFy); 77 (CF,CHy ); 69 (CF5); 65 (CF,CHy ); 51
(SF*) 47 (C,HF*); 28 (C,Hy ); 27 (C,HY ).

Analysis: calculated for SFsCF,CF,CH,CH,I: C, 12.6%;
H, 1.05%; F, 44.8%; found: C, 13.3%; H, 0.96%; F, 44.2%.

3.4. Reaction of SFCF,CF,CH,CH,I with CH,=CH,

Into a 200 ml quartz vessel cooled to —196 °C, 1.62 g
(4.24 mmol) of SF;CF,CF,I and 4.78 mmol of CH,=CH,
were condensed. The reaction mixture was irradiated for 7
days with shaking (five times in 24 h). The mixture was then
transferred to a 100 ml Carius tube containing a few drops of
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tert-butylperoxide. An additional 4.52 mmol of CH,=CH,
was added and the mixture was heated at 100 °C for 21 h and
at 132 °C for 64 h. Distillation under reduced pressure gave
0.82 g (2.0 mmol) of colorless liquid (b.p., 99-103 °C at
198 mmHg) in 42.7% yield.

The IR spectrum of SFsCF,CF,(CH,CH,),I shows the
following peaks: 2958 (wm), 2879 (w), 1463 (vw), 1437
(vw), 1384 (vw), 1362 (vw), 1322 (vw), 1293 (vw), 1257
(w), 1187 (s), 1115 (m), 1000 (w), 877 (vs), 825 (vs),
738 (m), 729 (m), 681 (m), 604 (s), 574 (wm), 544 (w),
527 (w).

A molecular ion peak and appropriate fragments were
observed in the mass spectrum for SFsCF,CF,(CH,CH,),l
and SF,CF,CF,(CH,CH,);l. Major peaks for SF;CF,CF,-
(CH,CH,),I include: 410 (M*); 175 (C,FsC,Hy ); 155
((CF;)2(CH,);CH™); 141  ((CF,),(CH,),CH* or
CH,I™); 135 (C¢F3H ); 128 (HI™, (CF,),(CH,)5 ); 127
(SFy,1%, C,F,C,Hy ); 115 (CF,CF,CHy ); 95 (C;F;H; );
91 (CF,Hs ); 89 (SFy); 85 (CsHGF*); 77 (CF,C,Hy );
73 (C4HgF™); 69 (CFy); 65 (CF,CHy ); 64 (CF,CH,);
61 (C3HgF™); 59 (C;HF*); 55 (CH; )5 53 (CHS ); 51
(SF*,CF,H");47 (C,H,F*); 42 (C;H{ ); 41 (C;Hs ); 39
(C3H57);29 (C,Hy' ); 28 (C,HY ); 27 (C,H5 ). Major peaks
for SFsCF,CF,(CH,CH,);lI include: 439 (M+H™); 438
(M*); 313 (M—1 or SFs+2H)*; 312 (M-I or
SFs+1H)*; 311 (M-I or SF)*; 155 ((CF,),-
(CHy);H™"); 127 (SFs, I'); 89 (SF5): 77 (CF,C,Hy );
69 (CFj); 55 ((CH,),CH'); 47 (FCH,CH,); 43
((CH,)3H™); 42 ((CHy)5 )5 41 (C3HS )3 39 (CiHY ).

3.5. Reaction of SF;CF,CF,I with CH=CH

To a 50 ml Pyrex glass Carius tube containing 0.20 g of
Hg, 1.49 g (4.21 mmol) of SFCF,CF,I was added; 3.00
mmol of CH=CH was then added at — 196 °C and the reac-
tion mixture was warmed to room temperature and irradiated
for 6 days with shaking (six times in 24 h). An additional
2.08 mmol of CH=CH was added and the reaction mixture
was irradiated for another 15 days. The volatile materials
were removed at — 25 °C and the product was stored at 0 °C.
A second run using 1.71 g (4.83 mmol) of SF,CF,CF,I and
2.87 mmol of CH=CH was irradiated for 8 days, after which
3.30 mmol of CH=CH was added and irradiated for an addi-
tional 11 days. The volatile materials were removed, and
distillation of combined runs 1 and 2, at reduced pressure,
gave 2.42 g (6.38 mmol) of a colorless liquid (b.p., 99-103
°C at 198 mmHg) in 74% yield. The 'F NMR data showed
a mixture of approximately 14% cis- and 86% trans-
SFsCF,CF,CH=CHI.

Analysis: calculated for SFsCF,CF,CH=CHI: C, 12.6%;
H, 0.53%; F, 45.0%; found: C, 12.7%; H, 0.48%; F, 44.7%.

The IR spectrum for SFsCF,CF,CH=CHI shows the fol-
lowing peaks: 3083 (vw), 1618 (m), 1333 (vw), 1294 (w),
1257 (w), 1222 (m), 1196 (ms), 1117 (ms), 1086 (m),
979 (w), 944 (m), 876 (vs), 838 (vs), 804 (m), 775 (w),

746 (w), 670 (w), 632 (vw), 604 (m), 573 (w), 547 (w),
533 (vw), 479 (vw).

GC-MS analysis shows a molecular ion peak and appro-
priate fragments for both cis and trans isomers of
SF<CF,CF,CH=CHI, as identified by the ratios from the '°F
NMR spectrum and the peak ratios in GC. Major peaks for
trans-SF;CF,CF,CH=CHI include: 380 (M%"); 203
(CF,CHy )5 127 (SFS, 17); 126 (C,F4C,H; ); 89 (SF5);
76 (CE,C,H, ); 75 (CF,C,H"); 69 (CF5 ); 57 (C3H,F*);
31 (CF*). Major peaks for cis-SF;CF,CF,CH=CHI
include: 380 (M™); 203 (CF,C,H; ); 127 (SF,17); 126
(CF,C,Hy ); 75 (CF,C,HY).

3.6. Reaction of SFsCF,CF,I with CF,=CF,

Into a 100 ml Carius tube containing 0.36 g of Hg and 3.04
g (8.47 mmol) of SF;CF,CF,l, 0.83 g (8.29 mmol) of
CF,=CF, was added at — 196 °C. The reaction mixture was
irradiated for 5 days with shaking (five times in 24 h). An
additional 0.12 g (1.2 mmol) of CF,=CF, was added and
irradiated for 14 days with shaking (five times in 24 h). After
the volatile materials had been removed at — 24 °C, distilla-
tion of the remaining non-volatile material at reduced pres-
sure gave 0.92 g of colorless liquid SFs(C,F,),I (b.p., 72—
79 °C at 92 mmHg) . The lower boiling fraction (45-72 °C)
and the volatile material were returned to the reaction vessel
and allowed to react for an additional 13 days. Distillation,
at reduced pressure, of all of the products gave 1.32 g (2.9
mmol) of colorless liquid (b.p., 71 °C at 104 mmHg) in
34.3% yield.

Analysis: calculated for SF5(C,F,),I: C, 10.58%; H, 0.0%;
F, 54.4%; found: C, 10.63%; H, <0.1%;F, 54.2%.

The IR spectrum for SFs(C,F,),I shows the following
peaks: 1309 (vw), 1227-1217 (s, b), 1154 (vs), 1114 (m),
1067 (wm), 1044 (vw), 918 (s), 885 (vs), 838 (m), 815
(vw), 794 (vw), 786 (vw), 769 (m), 732 (w), 720 (vw),
687 (w), 669 (m), 653 (m), 610 (m), 588 (m), 570 (m).

GC-MS analysis of the fraction boiling at 72-79 °C at 92
mmHg shows a molecular ion peak and appropriate fragments
for both SFs(C,F,),I and SFs(C,F,);l. Major peaks for
SFs(C,Fy),l include: 454 (M™); 327 ((CE),I%,
(CF,),SF:); 239 (C4F,17, C,F,SFy); 208 (SC,Fg); 181
((CF,)sCFE™*); 177 (SFsCF;, CEF,I1"); 131 (CsF5); 127
(SFs, I*); 119 (C,FS); 100 (C,FS); 89 (SF3); 69
(CF5 ). Major peaks for SF;(C,F,);l include: 554 (M),
319 (MF* —SFs, 1*); 281 (C(F); 231 (CsFy); 227
(C,F,SF{, C,E,I7); 181 (C4F5); 177 (SFsCF;, CF,1%);
169 (C5Fy7); 131 (C5F$); 127 (SFS, 11); 119 (CFS);
100 (C,F.S); 89 (SF5); 69 (CFy).

3.7. Reaction of SFsCF,CF,I with CHF=CF,

Into a 300 ml Carius tube containing 0.36 g of Hg and 3.47
g (9.80 mmol) of SFCF,CF,l, was added 0.79 g (9.63
mmol) of CHF=CF,. The reaction mixture was irradiated for
16 days with shaking (five times in 24 h). An additional 0.54
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g (6.64 mmol) of CHF=CF, was added and allowed to react
for 26 days. After the volatile materials had been removed at
—24 °C, distillation of the remaining material, at reduced
pressure, gave 1.31 g of colorless liquid SFsCF,CF,CHFCF,I
(b.p., 107-117 °C at 236 mmHg) in 19.4% yield.

The IR spectrum for SFsCF,CF,CHFCF,I shows the fol-
lowing peaks: 2996 (w), 1887 (vw), 1714 (w), 1571 (vw),
1508 (vw), 1450 (vw), 1384 (w), 1368 (w), 1342 (w),
1278 (wm), 1200 (vs, b), 1159 (vs), 1141 (vs), 1121 (s),
1077 (m), 1043 (wm), 970 (wm), 881 (vs, b), 850 (s),
838 (s), 810 (m), 773 (wm), 734 (wm), 688 (m), 650
(wm), 607 (s), 571 (s), 528 (w), 477 (vw).

GC-MS analysis of the fraction boiling at 107-117 °C
at 236 mmHg shows a molecular ion peak and appropriate
fragments for SFs(CF,),CHFCF,I and its isomer
SFs(CF,),CF,CFHI, as well as two additional peaks
corresponding to the M™ peak representing SFs(CF,),-
(CF,CFH),I and its isomer. Major peaks for one of the single
addition products include: 436 (M™*); 201 (C,FgH*); 177
(SFCF;, CF,I"); 163 ((CF,);CH"); 131 (C,FF); 127
(SF$,1%); 119 (C,F5); 113 (C,F,CH"); 100 (C,E;"); 89
(SF;); 82 (C,F;H™); 69 (CF;); 51 (SE*, CF,H™"); 31
(CF*); 28 (C,H; ). For the second single addition product,
the major peaks include: 436 (M*); 209 (C,F;HI"); 201
(CFsH*); 190 (CF,HI); 163 ((CF,),CH*); 159
(CHFI*); 131 (C,3FS); 127 (SES, 11); 119 (C,FS); 113
(C,F,CH™); 100 (C,F;); 89 (SFy); 82 (C,F;H'); 69
(CF;"); 51 (SF*, CF,H"); 32 (CHF"); 31 (CF"); 28
(C,H; ). GC-MS analysis for the double addition product
gave two peaks, each showing a molecular ion peak at 518,
corresponding to two isomers in which the hydrogen could
be on the carbon next to the iodine or on an internal carbon
(see Table 1).
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