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BRI 2k CFCBrXS0,Na(16 X=F; 17 X=Cl; 18 X=Br), HipHAkSHitEmE
FRRRRE, SRR 1:1 k4.

S DA PR S F A T R & T S R SR MR . F
BRI B FRR S HER o, o-ZH RS R, P 5-1-3- R 2/ \ IR BBLR (1)
BB LR KR, WAL K OH, — CHOH,0CH,CF,CFLH (2), I ERHL M5, 5733
WHMEAY, PH0SF NMR @b, WAEAERN 2—3, FMREHFIREEY 1, 6
AR B (B) B, HIET4ENE T7% P MY 101 M RY) Br (CF2) (OH,0HBrOH,0CH,
(CF.),H(&), TZEMAM & T, 1, =P+ ZHEK 5 LRBRRMN S, 1, 6 SHHSE S
IR, 2 B b SR, B o AR L5 B 25 AU R .

R T 8 — o H BT IR 4 S5 RUAR B O BAR B % 1953, AT CFa—CFOCF,OF (OFy)
OCF OSSO F(B) e 1k, 18 CFBrCFBrOCF,.CF(CF,)0CF.CF.S0.F(8), HM 5 & & KF/
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BAE] % T SHBIR, B2 111 frimRe (8.9.10),
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) F(CF3)CF,OCF(CF3)CH.CHBrR 9 . R=n-CHins
T /\R FOSICROCTIERIEE: ’ : 10 R= CH:0Ac
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NMR 1% 3% 56.3(d)ppm, J =54 Hz ({5, 2 °F NMR 3% 85 146.8 ppm ML Hik,
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21, 16,17 18 Mo 5h 63 48R4 el 1000 cm™ 22745 MR, FL= 7B 3£ OF NMR 3 5y
66.0—73.0ppm, 19 20 21 {41 5 W% i (A 5 6 2 1410 £ 10 0m™2, H = PR op Jy 65.6—
74.0 ppm,

FEZRBUNET R AL R R B R AR, 1T LR B o X i B B X4 A2 1
121 BB B YD, D60 3% S IR Ak 9 B TE R AL TR 25 ol 1 Pl o B AR,

CF:CXBrz  + /\'R ovsnemeandp~  CF:CXBrCH.CHBrR
' .

22 R=7Z-O5H11, X=F; 23 R= 72—-05H11, X=Cl;
24 R=CHy0Ac, X=Cl; 25 R=n-CsHy, X=Br;
26 R=CH;0A¢, X=Br
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BEWMEHRYREKE. IR A IR-M0 B E, BPER KOLER., H NMR &
¥R NMR i EM~-360L % EM-360 A 3 {X )&, 4811 TMS & TFA F5hR, BriRiE sk
FrFEE N O =Orpa+76.8ppm, HiFH HIE, MS A Finnigan GO-MS—4021 W&, #
TR TRk 2 itk B AL 22 ST

2 10g(0.076 mol)H (OF,),CH,OH B KW, 3.0g(0.075 mol) NaOH B4 J5 #t X,
T Lh i in 8.0g(0.066 mol) Ji R, 4k SEBLHE 40, 43 B W LR B /K vk, MeSO,
Fi, BB 12.2¢ TEBWEK (), =F 93%,b. p. 115°C, CHFOGIHAE. O, 41.86
H, 4.65; F, 44.19  s£2@i{4.0, 41.27, H, 4.68; F, 43.79) . vy, 1460(m, C—=C)om™, g,
3.2—8.7(4H, m, 2x CH,0), 4.7—5.3(3H, m, CH,—CH), 5.5(1H, m, CF;:H)ppm, Jp.
126.1(2F, m, CF.CH,), 141.0(2F, d, Jyu=56Hz, CF.H)ppm,

4 2.0g(4.3mmol) R LES, 0.75g (8.5mmol)2,1.13¢g (6.5 mmol) Na,S,0, bmL
MeCN J% 10mL /K, 80°C THi# 10h, Kk, 45 HENE, MeSO, T4, RiBH 2. 13g BROE
Bk 4, =R TT%, b. p. 103°C/0.3 mmHg, C.HBr.Fi,O(G+HH. 0, 22.78, H, 1.27 52
W{E. O, 22.23, H, 1.15)  vyar; 2920, 2870(w, CH)em™, 8g, 2.7(2H, m, CH,COF,), 3.7—
4.2(5H, m, 2x OH,0, OHBr), 5.8(1H, m, OF,H)ppm, &, 62.8(2F, s, OF,Br), 112.9
(2F, m, OF,CH,), 116.6(2F, m, OF;CFBr), 120.5[4F, m,6 (OF,),0FCFyBr], 122.9
(2F, m, OF,CF:.CH,), 124.4(2F, s, CF;,CF;H), 139.1(2F, d, Jyr="56Hz, CF,H)ppm,

6 SN AHEAN200g(0.45mol) &AL 6, WK 4P, BHTHM26mL R, )
ARG ERAE0.5h, EHREMKEREEL G, AIH T, HIAE 200g TEEHHK
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6,7 % 94%, b. p. 104°C/48 mmHg, O;BroF, 0,835, C, 13.86, F, 43.89, sLiif. C,
13.83, F, 43.09). ppax. 1460(s, SO.F)em™ & —45.4(1F, s, SO,F), 62.6(2F, d,
CF,Br), 70.8(1F, m, OFBr), 78.8(2F, d, CF.OF;0), 79.1(3F, s, OF,), 83.2(2F, AB,
Jap=150Hz, CF,0), 111.8(2F, s, CF,S0,F), 144.8(1F, , CFO)ppm,

% 50g(0.¢82mol)6_10g(0.17 mol) KF & 20 mLDMF, 120°C F#i#k 7Th, WHEREM
KEWBEETL A, MgSO, T4, HiMB 8 L ABEWH WK, »~FR62%, b. p. 91°C/100
mmHg, C;BrF;0,8 (G} 5514, O, 15.41; F, 52.29, S, 5.87. sz#i{. O, 15.42;, F, 52.04; S,
5.49) . vgex: 1460(s, SO.F)om™ 8, —45.2(1F, s, SO,F), 77.0(1F, m, CFBr), 78.8
(2F, d, CF,0), 80.3(3F, s, CF,OFBr), 83.2(2F, AB, J.z=156Hz, CF;0CFBr), 84.7
(3F, s, CFy), 111.8(2F, s, CF,S0,F), 144.6(1F, 1, OFO)ppm,

8 1.0g(1.8mmol)7_ 0.5g(2.9mmo!)2 0.5g(2.9mmol)NasS0, 0.25¢(3.0mmol)
NaHCO; 3mL MeCON J TmL sk, 60°C T3k 2h, Kk, 4 hiAHUZ, MgSOs Fif, RHEE
0.63g B WikS, 7% 48% b. p.82°C/0.2mmHg, CiBrFs,0,8(GHE M, O, 21.76;
H, 1.12, F, 50.35_ sziij{l. C, 21.58, H, 1.06; F', 50.24) . .. 2940, 2880(w, CH), 1460
(s, SO.F)em™, &y, 1.52—2.43(3H, m, CH,F, CHBr), 3.38—4.10(4H, m, 2xC0H,0)
ppm, 8y —47.T(1F, s, SO.F), 78.9(TF, m, OF;CFCH,, 2 x CF.0), 81.6(3F, s, CFy),
110.4(2F, s, CF,S0,F), 122.9(2F, m, CFy0H,), 127.1(1F, m, OH,CFOCH,), 137.8
(2F, d, CF,H), 143.1(1F, t, CFO)ppm,

9 1.0g(1.8mmol)7, 0.2g(2.0mmol)1-B#%_ 0.4g (2.3 mmol)NayS,0, . 3mL MeCN
X 10mL /K,60°C j % 2h, [A] BACAE, 281513 0.71g BAFZHMK Y, ™% 60%, b. p.67°C/
0.2mmHg, C1,BrF;0SGHEE, C, 26.13, H, 2,18, F, 44.32, S, 4.98_ szilj{4. O, 26.06;
H, 2.21; F, 43.73;8, 4.76). vmes: 2940, 2900, 2820(w, CH), 1460(s, SO.F)em™ 5y,
0.79(3H, t, CH,), 1.12(8H, m,4x CH,), 1.47—2.02(3H, m, CHBr, CH,OF)ppm._ 5y,
~46.9(1F, s, SO,F), 78.4(TF, m, OF,0FCH,, 2 x CF,0), 81.8(3F, s, CF;), 110.1(2F,
8, OF,S0,F), 131.4(2F, m, CF.,0CH,), 143.3(1F, t, CFO)ppm

10 1.0g(1.8mmol)7_ 0.2g(2.0mmol) Z B4 NEE, 0.42(2.3mmol)NayS,0,. 3mL
MeCON % 10mL 7k, 60°C K57 2h, [FL/AbBE, 3 0.63g 4B A 10, 7% 53%, b. p.
75°C/0.2mmHg, CuHgBrFy;,0,S8 GFELH. C, 22.33, H, 1.24, F, 44.19, 52m{, O, 22.14,
H,1.81; F, 44.52) vu,e. 1760(s, 0=0), 1475(s, SO.F)em™, &m, 1.81—2.28(3H, m,
CHBr, OH,OF), 2.0(3H, s, OH,), 4.0(2H, m, OH:0)ppm, 8y, —47.5(1F, s, SO;F),
78.0(7F, m, OF,CFCH,, 2xCF,0), 81.4(3F, s, CFy), 110.5(2F, s, CF.S0,F), 120.4
(2F, m, CFy,0CH,), 143.3(1F, t, CFO)ppm,

11 2.0g(3.7mmol)7 0.3¢(7.5mmol)NaOH F 2mL 7k, ERFHH: 1h. B HSHE
FREL S, KRGS, 13 1.9 o fh, 7258 92% , m. p. 150°C(444R), CrBrFauNaO:8 (H- 541,
O, 14.87; F, 47.08,8, 5.66, szil{E. O, 15.01; F, 46.85; 8, 5.41). vy, (KO1), 1060(s,
SO;NaYom™  8;(ZBRZ B). 78.1(1F, m, CFBr), 78.8(2F, m, CF.0), 79.2(3F, s,
CF,CIBr), 83.7(2F, AB, J.p=150Hz, CF,0CFBr), 84.7(3F, s, CF,), 117.3(2F, s,
CF.S0,Na), 145.3(1F, t, CFO) ppm_

12 1.0g(1.8mmol)11 0.52(2.9mmol)Nas8,0, & BmL 7k, 60°C Fi & i 8h. W
BTN, MZRCERBEREEESCK, Sk BRBTENESEE, BAKELR, B
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0.74g Tt jf 12, 2% 86%, m. p.>360°C, O;HF.,NaO,S(H-#/4. O, 17.28, H, 0.20;
F, 54.73;8, 6.58, szyi{l. O, 17.16; H, 0.28; F, 55.07; S, 6.23), v (KC1), 1060(s,
BOsNa)om™, 8y (Z. BZEE). 79.6(5F, m, OF,0FH, CF,0), 83.5(2F, AB, J,s=160Hz,
CF,00FH), 84.0(3F, s, OFy), 117.7(2F, 5, CF,80,Na), 144.8(1F, s, OFO), 146.8(1F,
'm, OFH)ppm,

16 219 7.0g(27mmol)13_ 4.7g(27 mmol) Na,8,0,, 5mL Z &R 10mL /K, 45°C F
&pFi0.6h, 1816, REBHMZIEE, EUKBRH TEAS 1h, 4 HEHHE, MgSO, T4
BAMBO3gMBEEENKMKILS, =K T0%, b. p. 80°0/17T0mmHg, O,BrClF0.S(G#
{8.C, 8.60; F', 27.24; S, 11.47, 4. O, 8.66, F, 26.88; S, 11.64) _vp,,, 1420(s, SO.01)
om™  dy 71.3—74.0(3F, m, CFy), 115.0, 116.9(1F, m, OFBr)ppm, m/z 279, 281(M
+1]*, 179.181([M —80,C1]*, #¥#%),129, 131[OF,Br]+,

17720 [ bk, h1440°C T4y 0.5h, BEEMRM 17, BES 1h, AIkBHEEE
Wik, TREBREF%E, BLEAKR20, =X 78%, m. p. 92°C, C,BrCLF,0.8GIE M. O,
8.13; F, 19.3% 8, 10.85, szWifE. O, 7.95; F, 19.54; S, 10.40), v, (KCL), 1400(s,
BO,Chem™  dp(Z4&Hi%e). 68.3(s, OF;)ppm,

18 21 [§ Lk, i1 1540°C B MY 150, 15 WRKERSH 18, BE A 1h, MAZE P REEFE
&, LR AR I BB, MeSO, TRERHN _EFRFBEAE, BRANH A, ~F61%,
m.p. 120°C, CaBraOlF:0.8(3 %8, O, 7.06, F, 16.76, 8, 9.41  =ZjfH. O, 7.15; F, 17.09;
B, 9.69), vn.(KCI). 1410(s, SO.C)em™  Sx( 4 4r). €5.6(s, C¥)ppm, m/z;
339, 341[M-+1]%, 239, 241, 243([M—S0,01]*, i),

22 5.0g(19mmol)13_2,0g(20 mmol)1-p##E. 2.0 g (11l mmol)Na,S,0, BmL MeCN &
10mL 7k, 40°C FHEHR AL 2h, K8k, 4 AN, MgSO0, TR, A 4.2¢ B ABVIR L
22 =3 61%, b. p. 45°C/0.7T mmHg, OpHyBr.F, (3-8 {8, O, 30.86, H, 3.91, Br, 44.70,
F,21.23  semifE. O, 30.81;, H, 4.12; Br, 44.87; F, 21.35), vy 2950, 2860(m, CH)
em™, 8y, 0.87(3H, +, CHy), 1.41—1.80(8H, m, 4xCOH,), 2.77(2H, m, CH,CF,), 4.34
(1H, m, OHBr)ppm, &g 80.1(8F, m, CFy), 123.8(1F, m, CFBr) ppm, m/z, 356, 358,
860[M]*, 277.279([M —Br]*, #:i&), 57[C,H,]*+, 43[C.H*,

23 8.5g(31mmol)ld 3.1g(32mmol)1-FiF. 5.0g(28 mmol) Na,S;0, 10 mLMeCN
K 10mL kK, 40°C JB 0.5h, ] hAabsE, #AME6.9g LEEHMIAK, FE60%, b. p.
98°C/6 mmHg, CpH,,BroOlFs (34114, C, 28.87, H, 3.74, F, 15.24_ sziifi. C, 20.22 H,
3.81;, F, 15.37). ruer 2920, 2900, 2810(m, CH), 1460, 1420(w, CH)em™ &, 0.S7
(3H, t, CHy), 1.490—1.87(8H, m, 4x CHy), 2.91(2H, m, CH,CF,), 4.3(1H, m, CHB:)
ppm, 8y, 76.5(s, OF)ppm, m/z, 373, STB[M]*, 339, 341[M—Cl]*, 293, 295, 297 ([M—
Br]*, i), 175, 177[C;HysBr]*, 135, 137[CHBr]*, b7[C,H,]*,

24 5.0g(18mmol)14 3.6g(86mmol) Z BRI TR, 3.1 g (18 mmol) Na,S;0, 5mIL MeCN
% 8mL sk, 40°C F/RM 2h, [ L4, HiHHB3.8g LEBMMERM, ~F56%, b. p.
48°C/2 mmHy, O;HgBroClF:0. (3 &8, C, 22.34 H, 2.13, F, 15.16, Sz#i{i, O, 22.49,
H, 2.17, F, 15.79). vmex: 1760(s, 00)em™, &, 2.08(3H, s, CHy), 2.99(2H, m,
OH,CB:(Cl), 437—4.58(3H, m, OH,0, OHBr)ppin, ;. 66.8(s, OF,) ppm,

25 11.2g(35mmol)15_ 8.4g (87 mmol)l-PifE, 6.1 g(34 mmol) NayS,0, 10 mL MeCN
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K 10mL ,40°C FR R 1h, FlL4bs, &M4E6.2¢ B ARYIMK 25, K 52%, b. p.
113°C/6mmHg, OoHy BrsFe(3 M8, ©, 25.77; H, 3.34; Br, 57.28, F, 13.60, JWfH. C,
26.25, H, 3.29; Br, 57.31; F", 13.54) . vm.: 2950, 2820(m, CH)om™, &g, 0.96(3H, t,
OH,), 1.52—2.10(8H, m, 4x CH,),3.19(2H, +, CH,0Fs), 4.41(1H, m, CHBr)ppm, 3y,
74.5(s, OF3)ppm

2 9.0g(28mmol)15_ 2.8g(28mmol)Z B 4 K Y. 4.9g(28mmol)NayS,0,, 5mL
MeCON ¥ 10mL 5k, 40°C TR 1h, & k4bB, #1815 6.2 Rk B WMk 26, 7% 62%,
b. p. 77°C/0.2 mmHg, O;HBrsF:0.(GFE . O, 19.95, H, 1.90, F, 13.54, Stiifi. O,
20.19, H, 2.08, F, 13.28) . vuax: 1760(s, CO)em™, g, 2.12(3H, s, CH,), 3.02(2H, m,
CH,CBr,), 4.17—4.43(3H, m, CH,0, CHBr)ppm_ 85 74.3(s, OF;)ppm,

27 5.0g(15.6mmol)15_ 2.5g(18 mmol)B-JE#E. 8.0g(17mmel)NayS,0,, 1.5g(18
mmol) NaHCO3; BmILMeCON & 10mL jk,40°C FRW 2h, #ES%E, B EEK, AMBEE
15 4.1g TS 27, 2L 57%, m. p. 718°C, CHBrFs(3+& . O, 31.51; H, 3.50;
F, 12.47, StWi{H. O, 31.16, H, 3.57, F, 12.70), vasx: 2910, 2900, 2890, 2820(m, CH),
1420, 1370(m, OHz)om™ .85 (SRR A {5). 1.58(6H, d, 2xCHy), 2.22(TH, m, 7xCH),
2.87(2H, s, OH,CBry), 5.51(1H, m, OH)ppm_ 3(FRAE ). 73.7(9, OF)ppm, m/z,
454, 456, 458, 460[M]*, 375, 377, 379[M —Br]*, 319, 321, 323[OF,CBr;]*, 135([C1oHys] ¥,
i),

$ £ X W

[1] ¥4, F &, 5K, L FFI,1986, 44, 438
[2] H4#3E, T #, ¥ $1k, 1986, 44, 940.
(3] F4E, B, BREE, LT FIR, 1986, 44, 45,



* 146 ¢ %M ACTA CHIMIOA SINICA 1989

Studies on Sulfinatodehalogenation
X. The Reaction of Perfluoro-and Polyfluoroalky] Bromides

Huang Wei-Yuan*® Wang Wei
(Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghat)

Abstract

The reaction of perfluoroalkyl bromide and e, w—perfluoralkylene dibromide in
sulfinatodehalogenation system with olefins and the differences in behavior between
perfluorealkyl bromides and their corresponding iodides were reported. The secondary
perfluoroalkyl bromide CF3;CFBrOCF,CF (CF3)0(CF,)280.F (7) was synthesized and it
reacted with olefins to give 1:1 adduets. However, the sulfonate CF;CFBrOCF.CF-
(OF3)O(CFy)s80;Na (11) reacted with sodium dithionite to give only the hydro debrom
inatien product 12. The polyfluorealkyl bromides CF;CBr,X (18 X=F; 14 X=Cl;, 16 X
=Br) reacted normally to give the corresponding sodium sulfinate CF;CBrXSO,Na(16
X=F; 17X =01; 18 X=Br). The reaction intermediate polyfluorcalkyl radical can also
be trapped by olefins to give good yields of 1:1 adduets.



