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Although perfluoroslkyl todides are wide ly used reagents for the syn-

thesis of tluorir*ted compounds, ~~. ,..~-di iodopertluorcalkanes have not been

readily accessible. A direct route to these meterials by the telomerization

of tetratluoroethylene vith iod ine ~~s reported by Raszeldine in 1951, but

experimental details and product characterizations were not given. 2 Subie-

quentl.y, Knunyents , et al. ,  attempted to repeat this work but obt&toed only

very low yields or a mixture of teloners. Although catalysts for the reac-

tion vera reported in the patent literature,~ this direct method has not ap-

psared to be usef u.k for laboratory scale pre parations and other routes have

been developed . A hot t’zbe react ion of diacid chlorides with potassium

iodide has been reported to dive o(,~ .diiod opertluoroalksnes, but the prej *.

ration of the start ln~ mter lals required severs i steps .5 Mi lligram q~anti-

ties of several of the diiodides were obtained by the photol.ysls ~t bromo-

I odod I fi uor~~~ti~eane with tetrafl uoroethylene. €

‘~e wish to report the develo~ ient of a convenient and reproducible

laboratory scale te .omerizst ion of tetrafluoroethylene with iodine. The

results of exploratory experiments are su~~~rized in Table I. The reactions

wer , carried out In sta inless steel cylinders at 200-220°C and an initial

pr essur e of 20-27 atm . No cata lysts were used .

3
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_ _ _ _ _ _ _ _ _ _ _ _ _

~~ble 1. Teloaerization of T.trafluoroethylene

Product Q mposition (%)
Tetrs.fluoroethylene Yield Higher

fleagent (moles/~~le reagent ) (%)~ I (72 )21 1(~~2 )111 Teloaers

1 12 2 ~9.0 6l~.2 28. 5 7.1

2 12 ~7.O 65.5 29.5

3 I(c, ’2 )21 1 50.3 66.6 29. 1 11.1

2 52.0 50.0 33 .3 16.6
• 

- 5 I (72) 21 67.0 311.1 ~~~~ 21i.3

a 
Includes recovered

I
I



Either iodine or l,2-diiodotetr sfluoroethan e can be used inter changeably

as the telogen as is seen by the simi larity of the resu lts of runs 1 and 3 of

Table I , which contained equiv*lent a~~unts of starting meterials. Free io-

dine s obse rved in .11 of the runs, sug~esting an equi librium dissociation

of l,2-diiodotetrstluoroethane to iodine and tetra(lt&oroethylene. This equi-

librium is consistent with Has:eldine • s proposed ~echanism for telomer growth

involv ing ho~~lysis of iodo cr4 groups.2

I~~~~F I  _ _ _  
I~~~~~~ ’ + 1 ~ ~F~0~~12 + 2 !2 2  ~~

— 2 2

As one would expect , the results of the explorato ry experi ments indi-

cate tha t higher ratios of tetrsfluoroethylene to Iodine favor conversion to

higher telo rs. For pre parative work , the a.~~unt of tetrafluoroethylene

that can be used is li tited by the press ure capability of the equipment .

Therefore, cylinders containi ng prep arative reaction mixtures were cooled

after a day of heating at 200-22 )°C, recharged with tetrafluoroethylene and

bested for an additiona l day. In thi s i*y a one liter pressure cyli nder

yielded 2~ g of l,~~-diiodoperfluor obuta ne , 1€ g of l,6-diiodoperfluorohexane,

10 g of l,8-diiodoperfluo rooctane and 13 ~ of a mixt ure of higher telomers.

Another nethod of c-tam Ing higher telomers is to treat the lover how-

logs with tetrafluoroethylene . ‘reatment of 1., ~-di lodoperfluorobutane with

excess tetrafluoro.thylene by this procedure resulted in 8t$ conversion to

higher hos~logs, based on consw~~d starting meterial

.5



Th. fluorine JI’O~ spectra of the ~ ,~~-diiodoperfluoroalkanes are charac-

teristic of the structure. The C?2! sigz*ls all app ear at 4 65, with the ex-

ception of IC?2C?21 (59.6). The ~~2C?21 sIgz*ls appear at 1111.11-1.15, end the

internel 
~~2 

si~~~ls, at 122.11-1.23.2.

Expsri nt.al Sect ion

A Var-ian 9C0 chro~~togreph with a 10 ft x 3/8 inch colu of 10% cx-l

on acld- msbed ~~ro~~sorb U ~~s used for both snelytleal and preparative gas

chr~~~togrsphy . ~m spectra were obtained with a Varian T.60 spectrometer.

Pressure react ions were carried out behind a safety barricade using 1800 PSI

rated stainless steel cylind ers. T~trafluoroethylene *s purchased tram PCB

In c.

Reaction of ~etr luoroeth .4en~ with Io~11ne. Tetrafluoroethylene (50

.1, 0.~ ’ a,le) ~~s condensed at -100°c (ether-liquid nitrogen bsth) into a

previcusl.y evac~ated calibrated glass trap fitted with a ~~nometer. The

tet rafluoroethylene ~~s mistilled I nto an evac *ted 1000 ml stainless steel

pressure cylinder containing 63.5 g (0.25 ~~le) of iodine at -l00°~ . The

cylinder ~~s heated behind a barri cade w ith  a 200-~~ O~~ oil bath for 22 hr-s.

Th. cyl inder ~~s cooled , ~~s recharged wi th ~e5 ml (c.75 ~~le) of tetrafluoro-
ethylen. by the above procedure , and ~~s r ested for an additIonal 18 hrs at

200-220°C. The ;r~ .uct ~~s extracted with four 100 al portions of metbylene

chloride , and the •o1~tion ~.s mshed with two 100 ml portions of 0.1 11 sodium

th losul fate and drIe~ over mgnesiua sulfate . Distillation gave 20.1 g

(2~.$) of l,~ -diIodote traf luoroetbane , bp 112-117°c (35 ~~), ~~~ (
~~~~

)

4 59.€ ppm (s); 23.8 g (20.7L) of 1,l’-dliodoperfluo robutane, bp 60-63°C

( 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~--~~~~~ ~~~— — -

(~3~ ~~) 
19~ ?I~~ ( c~ c13) ~ 6~.o (t , 11 F , J - 0.2 Hz , C?21) a d  1111.4 ~~~ (t ,

11 F , J • 0.2 Hz, C?2); 15.6 g (11.2% ) of 1,6-diiodoperfluorohexane, bp 80-83°C

(15 m), 
19? ?~~ ((~ C13) ~

) 65.0 (t, 11 F, J a 0.2 
~~~~‘ ~~2~~’ 

1.15.0 (n, 14 F,

and 122.14 ppm (m , 11 F, C?2); 10.5 g (6.11%) of 1,8-di iodoperfluoro-

octane, bp 95-98°c (0.11 ) ~p 69-71°C, 19? N~U~4 ( (~)c13) ~ 65.0 (t, 11 F, J a

0.2 Hz, C?21), 115.0 (m , 11 F, CF- C?,!) and 123.2 ppm (a, 8 F , C?2 ). The dis-

tillation residue contained higher te1o~~rs, inc1~4in6 1,]0-diiodoperfluoro-

decane (3 .9% yield by VPC ) and l, 12-d~ iodoperf luorodecane (1.1% yield by VPC),

and analytical sa~plea were isolated by VPC: 19? N~~ (C2C13) ~ 65.0 (a, 11 F,

C?2!), 115.0 (a, 11 F, ~~2CF2I) and 123.2 ppm (a , 12 F and 16 F respectively, CF2).

Anal. ~~lcd for F~I~.: C, 10.59; F, 33.119; 1, 55.93. Found: C, 10.76;

F, 33.33 ; I, 55.88. ~~1ed for C6H1212: C, 13.01; F, 41.46; I, 115.83. Found:

C, l2.~ &; F, 111. 8; I, ‘5.83. ~ .1cd for C8F16I~~: C, 111.70; F, 116.119; 1, 38.82.

Found : C, 111.65; F, 116.67; I, 38.76. ~~lcd for C10F2012 : C, 15.93; F , 50.110;

1, 33.67. Found : , l5.~~e; F , 50.62 ; 1, 33.Zi7. ~~1cd for C12?24!2: C, 16.88 ;

F, 53.40; I , 29.72 . Found : C, 16.80; F, 53.65; I, 29.146.

Reaction of l,~~. iiod opert1uorob-~tane with ~etref1uoroethy 1ene. A 150 a]

stainless stee l cylinder charged with e5.11 .~ ( c.]o ~~1e) of 1,11-diiodoper-
fluorobutane and ( .5 -_i (C.1O x,le) of tetrafluoroet~ylene , by the above pro-

cedure , ~.as heated for 28 hrs at ~ )D-22~°C. Isola ’ Ion of the products by the

above procedure gave 111.2 ~ (3 1.2% ) of recovered 1,1.-diiodoperfluorobuta ne ,

17.5 g (115% based on eo~~u.-em starting rnterial) of l,h-diiodoperfluorohexane,

and 111.2 g of a crud e n~xtur.~ of higher teloaers.

7
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