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THE PYROLYSIS OF 3-OXA-II-CHLORO-EICOSAFLUOROUNDECANE SULFINATE AND _ 

SULFONATE SALTS 

Cl~sn’*-+i i n(7 HU 1: , Xue-Mei DU, Hui-Fen ZHOU, Ze-Qi XU and Wei-Yuan HUANG 

Shanghai Institute? of Organic Cht?mistry, Acjrler-.ia Silica 1 , 
3‘iS i,lnyli.nq Lu, Shanghai (China) 

‘The thermal ijc,composi tion of soilium 3-Olga-ll-ct,loro-eicosa- 

fl.uoroundccsnc sulf in2t.e (1) a ncl Ijotass ium 3-oxa-ll-chlnro- 

(.~icosafluorounil~canr: sul fonate (2) W(‘t-i’ s t Il(i I “C . 7- Ct!loro- 

triilccaCl.uurohcptene-1 (3) , l-t~yi!ro-7-chloro-t~!tratiecafluorc~- 

heptane (4), 1-hytiro-3-oxa-ll-chloro-c,icosaf luorouni.~csni~ (5), 

methyl. Y-chloro-tctratiecaf luorooctdnat.? (6)) ant: methyl 3-oxn- 

11 - chloro - octari~cafluorouncit~canatr (7) wC?rt isolatr,rl A nc< 

character izfil whctn compound 1 was pyrolyzed and then reacttic: 

with methanol. flowr:ver, only U-ci~loro-tetrar!ecafluorooct;lnoic 

a c i cl and its methyl ester were obtainer! in high y iel:! whPn 

compound 2 was subjecter! to pyrolysis. A poc,si!>lit mc:chdnism was 

proposcc! . 

Previous worki:rs have shown that thermal deconpos i t ions of 

t h c alkali metal salts of perfluoroalkane sulfinates produced 

pcrfluoroclefins Ill in high yielci. In this patIer the I>yrolysis 

Of sodium 3-oxa-ll-chloro-eicosafluoroundecane sulfinate (1) was 
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s tii(: ICO j n ij~i Clttcmi)t to gctt a p~rhzlovinyl cttler. Rxp6,rimc ntill 

r<zsults, howevt>r , showec! that tiic! car!?on-oxy(jt:n icon? in sucil a 

coml,ounti was cleavc,tl rollowin~j the fission of carbon-sulfur bon? 

in a stepwise manner. ?‘kius, a mixture of at least fit-c; con!)ounc:s 

was u!)tsincti. 

The FAl,OVP tY?SUlt. pron?teri us to stuc!y thr> tht:rmolVsis of 

potass iuii! 3-oxa-ll- chloro-eicosa11Ilorctinfl~~c:antl sllifonatn (2), 

anti it w d s fount1 ttidt tllis latter rc-act. ion furri is!:<-,< ci n 

effective mc-tlkod 0L rlreparinq 8-c~llorcr-tc,tracil~cafluorooctarlolc 

acid anti its titsrivatives. 

Corni.,uund 1 was pyrolyze? at about 450°C. t,rom tlic-: n2thanol ic 

solution of such a pyrolyzatc, five com;?onents 3 - 7 were 

separattzti hy seminrt:parJtivcA 91 c ant! iilt>nt i fir>tl sFL,ctrc?scopicJl I \I. 

l’lic: result is shown in Table 1. 

TARLE 1 
-- 

Compound 

- 

% 
- 

ClCF2 (CF2 )6CF20CF2CF2H 

ClCF2 (CF2 ) gCF2OCF2COOCH3 

(3) 22.0 

(4) b . H 

(5) 28.4 

(6 ) 2U.2 

(7) 2.9 

*‘i’hc prct-ntage yield of thpse compouncls were c~stim~tpil h!f glc 

analysis of the crude prducts with 11.1% of them unitientifieo. 



6 4 3 

Rnalogol~sly to decdrl~oxvlat.ion 121, su1rur d iox itic was 

t-‘voL~lt:tl from t_l!e: :jUlfi!late in the initial step of tht-rmolysis to 

form cdrbanion 8. Compountl 5 was formed f rem such a cdrhanion by 

protcr.at ion . Further fission procJ”cccI t)oth al koxic!c 9 an<+ 

carban ion 10 which reacted furthctr to give compountis 3,4 an+ 6 . 

As the resulting mixture was stron(!ly acidic, so compound 7 

coulti be formed directly From compound 1 by acici ic hydrolysis 

131 [41. 



1” I?ixturp of h2q 3-oxa-ll-c!:loro-eicosaf luoroun~r~cilnc SUl- 

fon::.l fltioridr~ 151 ilnfC 4Oq Pla2S03 was heated at 75-80°C for 3 hr. 

with viqorous st irrinq unc!cr ?i7. L ?‘hc solution WJS then eval)oratc:r! 

to c:rync’ss, cxtracterl with ethyl acr:tatr , an6 c!rivrJ cvr-?r IJa2SC)4. 

After thrs remot,*al of .colvent, 59q com:>oun(? 2 WAS ohtsinid, yi+?ld 

92.3%. 1’)F nmr (in i-PrOFI) -?.I) ( 2F, s, ClCF2); 4.7 ( 4F, s 

CF2OCF2 ) ,42.5-47.3 ( 121‘, IT, 6ucI:2 1; 55.4 ( 2.7, s, CF2S02Ma ). 

ij ‘J ccmpounn 1 was nlacei! in A nickel tklhc beat?d at 45O’C 

for 2-2.5 1:r. usinn rz, as carrier clas. Tbr qas evoluteri was 

at,sc;rbed by methanal. ‘rtle methanol ic solution was then 
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riif.luxt:ci for 4 hr., \,I a s I , c r: with water, 6.5q organic compounti 

were s(.rr,arated. P u r c‘- cornpountls 3 - 7 were ol)taint?d by semi- 

I,rcf;arative qlc anti charactcrizcrl. 

Compounii (3), [?I] (Four+: C, 22.59; F, 67.80; Cl, Y.G?. Calc. for 

CLC7F13: c, L_._ ?'3 Q3: F, 67.39; Cl, 9.67 ); ir: 1792,(s) (CF=CL';!); 
lYF nmr: -9.3 ( 2F, s, ClCF2 ) 12.6 ( lF, ci,c!,t, J=S2.4, 4U.6, 

5.bflZ, C=Ct> ): 28.5 ( lF, d,d,t, J=llS.U, 52.4, 25.3!12: RFC=CI' ) L 
40.3-45.6 (SF, m, 4xCF2); 111.0 (IF, d ,(! , t , 5=115-O, 40.0, 3.2112, 

R;PC= ) ;m/e: 366 [n+] 347[P!+-PI, 331 [?I+-Cl]. 

Compound (4),nc,( Found: C,21.S5; F, 68.78; Cl 9.12; Calc . for 

C7HC1F14: C, 21.74, F', 68.82; Cl 3.17); ir: 1230.G (s) (C-F): 1 fI 

nmr : h,OC (If!, t,t, 51.U, 5.4, Hz, IlCF2); 13F nmr: -8.5 (ZIP, s, 

ClCF2); 42.6-45.6 (dF, m, 4xCP2); 52.0 (2F, s, CF2CfT2H): 60.0 

( 2F, d, J=SU.Rfjz, fICF'2); m/c: 367 [M+-F]; 351 [M+-Cl]. 

Compound (S),nc,(Found: C, 21.38; P, 68.67: Cl,G.7h; Calc. for 

ClUfIC1F2,)O: C, 21.74; F, 68.77: Cl, 6.41 ); ir: 123U.6 (s) (C-F); 

lfi nmr : 5.83 (lt1, t,t, J=51.U, 1HHz , flCF2 ) ; ")F nmr: -8.8 (2F, 

Sf CLCF,), 5.5 (?F,s, CF20): 11.5 (2F,s, 0CF2CF21i : 42.8-47.5 

(LOP, m, 6xCF2); 60.0 (2F, d, J=5C.7, IICF2 ); IT/C: 533 [X+-F']. 

Compound (6),nc, (Found: C, 23.94: H, C.35; F, 59.73; Calc. for 

C9113ClF1402: C,24.31; H, 0.68; F, 59.83): ir 17'37.0 (s) (C=O); 

1H nmr: 3.33(3fI, s, OCfl3); "1: nmr: -9.2 (2F, s, ClCF2) 40.7- 

43.2 (12F, m, GxCF2); m/p: 459 [M++15]; 445 pl++11. ( 

Compound (7) , nc, ( Found C, 21.79: N, 0.23: F, 62.40: Cl, 6.27; 

Calc. for C11H3C1F1803 : C, 21.88; H, 0.55: F, 62.35: Cl, 6. 

46); ir: lI3U5.4 (s), (C=O); 'I1 nmr: 3.90 (311, s, OCI13); "F nmr: 

-9.5 (2F, s, C1CF2) 0.3 (2F, s, 0CF2COOMe) , 5.0 (2F', s, CF20), 

43.3-47.3 (12F, m, 6xCF2); m/e: 575 [x++i51; 561 pl++11. 
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3 ua 3- oxa - 11 - chlorc - ;dic~ssf 1110~01i!l(if:~~.iflr, 

sulfonyl f luoridc, 5,r! t: 0 Fi , 5Uirl watglr ar!ri 6al ~th<lnCI Gi(lr(‘ 

rcfluxe~i ior 8 hr. l'be sultonatrd was filtcrcti, iirirT(i t(: <:iv~ 33~1 

co.xpeun(? 2, ‘1 ie lc: d3.3%, cr:rstallizr:ci From ac('tcrc:- chloroform, 

( Fount1 : c ,17.P4: F, 56.52: Cnlc. for Cl,)C1F2\]x~3K: C, 17.90; F, 

5b.66): l’JP nrnr (in i-PrOH): -L2.1 (2E’, s, ClCb’2), 1.7,%.5 ( 4F, 

S, CF2OCF2 ); 39.6 (2F, r, CF25031<), 40.7-44.9 (12F, m, faxC1.‘2). 

IR a similar way , 5g comF;ounr' 2 was pvrolyzd iit 550°C to 

yield 1.5~3 white solic, 8-chlorotetraticcaf llJorOoCtan~!iC ;jciri ,m.!r 

4’J-5U’C(Lit. SO”C[7] ). 111 nmr (in i-PrOH): 5.55 (li!, 5, cootl) ,l’lIT 

nrnr : -9.3 (2F, s, ClC1>2), 41.0-44.0 (12F, m ,OxCF2); :!I/*:: 431 

LM++ll . 

From the metbanolic solution, I .5q nf,thyl q-cillorc)tc,tr,l - 

decafluorooctanatc was separated anti identified by com;);:rison of 

the snectra with those of an authr,ntic sample. Total yield 93.U%. 
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