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The Reactions of f — fluoroalkyl Vinyl Iodides with Aryl Thiolate Ions
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Abstract In CH;CN, fluoroalkyl vinyl iodides react with aryl thiolate ions to give the iodine — substituted

products via an elimination — addition mechanism. However, treatment of fluoroalkyl vinyl iodides with alkoxide

or alkyl thiolate ions affords only fluoroalkyl alkynes through a simple elimination process.
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Ry R RE: R
- —f + ASNa —ET »
60 °C
H I H SAr
1 2 3
1aa: R=CIC,Fg, R=Ph; 2a: Ar=Ph; 3aaa: Ri=CICFg, R=Ph, Ar=Ph;
1ba: Rp=n-C,Fy, R=Ph; 2b: Ar=p-CIC¢H,  3aab: Re=CIC,Fg, R=Ph, Ar=p-CIC;H,,
1ab: Rg=CIC,Fg, R=n-CgH, 7, 3baa: Rg=n-C,Fy, R=Ph, Ar=Ph;
1ca: RF=C1C2F4, R:Ph; 3bab: RF:n-C4F9, R:Ph’ AFp'C]CGH4;
& 1da: RF=C2F5, R=Ph 3abb: RF:C1C4F8, R=n‘C8H17, AFP'C1C6H4;
3cab: RF=C1C2F4, R=Ph, Ar:p'CICGH4;
3daa: Ri=C,Fs, R=Ph, Ar=Ph
E 1
F1 p-MRBEZEEMEMBARTFHRE"
— 5 1(E/Z)® 2 BE(C) B8] (/) 3 FRE(%) 3(EIZ)
1 1aa(20:1) 2a 65 8 3aaa 75 2.6:1
2 — 2b 70 8 3aab 78 1:1
3d 1ba(100:0) 2a 65 8 3baa 72 1:1.5
4 — Zb 65 8 3bab 70 1.5:1
5 1ab(5:1) 2b 70 8 3abb 71 2:1
4] 1ca(20:1) 2b 70 7 3cab 73 3:1
7 1da(3.5:1) 2a 60 8 3daa 68 1.5:1

: a— R AL R °F NMR BI5E , BT SR IR AL R AR 60% ;

b—EE H(E/ Z)FANFRR R RIFT=Y) EIZ MAEIIBE/RIL

B d— R B RIIA 20% 89 H s ZFH (-7 p - DNB, 5 R RN F LR = REATE .

CI(CF7)4 Cl
C{CFy4C=CPh + ICI——>
| Ph
(E/Z)
Ex 2
Rp Rp R
>:__é 1) Ars”
[RFC_CIEI 2) o >=%
H I H SAr

E 3

RESHEAET EOETREREGHREN™
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RITHE— SR THREAET RARTEK .
AETS - FIeEMEMA A (B 4) GRE
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Rp R
=+ N S, Ric=CR
Hoo ) s

1aa: R;=CIC,Fg, R=Ph;
1ba: Rg=n-C,F,, R=Ph;

4a: CHsS ™5

4b: CH=CHCH,S~;

5aa: Rp=CIC,Fg, R=Ph;
Sba:Rg=C,Fs, R=Ph;

1ab: Rp=CIC Fg, R=n-CgH,7;  4¢:C,H;07; 5ab : Rg=CIC,Fg, R=n-CgH; 53

1ca: R=CIC,F,, R=Ph; 4d:HO; 5ca : Rg=CIC,F,, R=Ph;

1da: R=C,Fs, R=Ph 4e¢ :PhO~ 5da:Rg=C,Fs, R=Ph

mzt 4
R2 ARERBEHSHBELBRTFREAAETFHRE
Fs 1 4 BE(C) A 6] (h) 5 PR %)

1 laa 4b 60 4 Saa 81
2 laa 4c 60 3 Saa 90
3 1ba 4c 65 2 Sba 88
4 1ba de 60 4 Sba 84
5 1ab ad® 65 3 5ab 85
6 lca 4a 60 4 Sca 80
7 1da 4d 65 4 5da 84

a—R P EIFEL R °F NMR JUE , $ALRE N 100%; b—24 HO™ R EBRFA, BHHN V(CH;CN):

V(H,0) =1:1; — 5 EF%.

bR R R e BRI S8 2R
J& , 3X BRI A5 T BR = n B . R R 08 BR
e 0 A B S B BRI B R
AELBRE" T AR MBI E TS - FE
W EL RS DR, B (R BE TR B 90°C I, R K A= AL AT
BB

2 L

214 % 3% Fl Shimadzu IR — 440 % F1 Perkin —
Elmer 983 BIZL AN 61540 B T2 , W 1ARE &% 2R B RR
%, EEREG AR E R A k. H NMR 7E Jeol FX -
90Q(90MHz) , Bruker AM 300( 300MHz ) % #% 3L ¥4 E
W78 , T™MS 4 WARE MR . °F NMR $%7E Varian EM -
360L(56.4MHz) 5}, Bruker AM 300(282MHz) % % £ ¥z
X W, LA CF,COOH N 4T, B35 N IE . EIMS
HP 5989 A BB . A )20 A RER H 2((300 ~
400) mesh FEAZ , BR Z A FIRERR GF 254.CH,CN AL &
b —Bib 3 .

2.1 p-FARBEFEEMRESHEGEFRANMBST
%
7E 50mL B T 4% = 0 # il A NaH ( 144mg,

6mmol) , 10mL JC7K CH,CN, $i £ T 18 18 fin A 2 5% By
(660mg, 6mmol ) , F iR BEFE Z A F A S . R)F A
WE AN A laa(l.856g, 4mmol), 7E N, fR£4* F F
60°CL A BiH: 8h. °F NMR R, # 4L R 4 50% .
YR, N 10mL 7K, Z B FE R (20mL x 3) , A HLZE
TKUESE TR . BR 25 B, G 5 B 4 AR 2 A7 a4k,
BEF A ik , 15 B 6 B 74 3aaa, 5 HR 75% .
3aaa 9@ [ {&, "R 75%,m. p. (45 ~ 47)C,
CisHy, CIF, S(HEMH . C,48.43; H,2.47; F,34.08. 321
fB:C,48.26;H,2.16;F,33.94) . v, :3446,3056, 1626
(C=1C), 1228, 1194, 752, 696cm™". 8,: 6.9 ~ 7.9
[10H,m,2 x (Ar- H)],5.92[1H,t, J = 14.7Hz,Cl-
(CF,)sCH =, Z - 1,5.1(1H, t, J = 14.5H,Cl-
(CF,),CH=,E - ).8;: -9.1(2F,t, J = 13Hz, CICF, ,
Z-),-8.9(2F,t, J = 13Hz, CICF, , E - ),25.4(2F,
q,J = 12Hz, CF,CH=, E - ),27.1(2F, q, J = 12Hz,
CF,CH=, Z - ),42.5(2F, d, J = 3Hz, CICF,CF,CF,,
Z-),42.8(2F,d, J =9.5Hz, CICF,CF,CF, , E - ) ,45.
3(2F, d, J = 11Hz, CICF,CF,CF,, Z - ), 45.6(2F, s,
CICF,CF,CF,, E - ). m/z: 446 (M*, 49. 93), 241
(53.95),211([M - CI(CF,), 1* ,100.0), 152(35.58),
151(49.87),110(37.07),102(40.40) .
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3aab [ & [E &, 2% 78% ,m.p. (63 ~ 65)C,
C,sHoCLF, S EE: C,45.00; H,2.08. L MI{E: C,
44.94;H,2.23) . v, :3450,3060, 1639(C = C), 1235,
1186,837,748,694cm ™" . §5:7.05 ~ 7.68(9H, m, Ar -
H),5.90[1H,t, J = 14. 5Hz, C1(CF,),CH=, Z - ],
5.1[1H,t, J = 14, 2Hz, C1(CF, ),CH =, E - ]. 8;:
-10.7(2F, t, CICF,),24.0(2F,d, CF,CH=, E - ),
26.5 (2F, d, CF,CH =, Z - ), 41.0(2F,s,CICF, -
CF,CF;),43.5(2F, s, CICF,CF,CF,) . m/z: 480 (M*,
12.94), 337 ([M - p - CIGH,S]*, 16. 74), 285
(81.66),143([ p - ClC¢H,S1* ,100.00),108(73.65),
69(CF,* ,16.98).

3baa [ 8, [E &, % 72%, m. p. (38 ~ 40)C,
CeH, F,S(i+ & {H:C,50.23; H,2.56; F,39.77. 52
{H:C,50.22;H,2.45;F,39.28) . v, : 3446,3066, 1623
(C= ), 1382, 1353, 1237, 1135, 742, 690cm ™" . &y
7.08 ~7.53(10H, m, Ar- H),5.91(1H,t,C,F,CH=,
Z-),5.08(1H,t,C,F,CH=, E - ). 6¢:3.9(3F, t,
J=8.8Hz,CF,, Z - ),4.1(3F, t, J = 8. 9Hz, CF;,
E-),25.5(2F,q, J = 11.5Hz, CF,CH=, E - ),27.2
(2F,q, J = 11.6Hz,CF,CH=, Z - ) ,46.8(2F,d, J =
8Hz, CF,CF,CF,, Z - ), 47. 1 (2F, d, J = 8Hg,
CF,CF,CF, , E - ),48.6(2F, q, J = 10Hz, CF,CF,CF,,
Z-),48.9(2F,t, J = 10Hz, CF,CF,CF,, E - ). m/z:
430(M* , 76.68), 320 ([M - PhSH]"*, 55. 55), 241
(46.36),218(100.00),211([M - C,F, 1" ,78.44),182
(51.65),151 (30.21),109(58.80) ,69(CF;,17.56) .

3bab H & E &, % 70%,m. p. (60 ~ 62)C,
CsH, CIF,S (31 E1H:C,46.55; H,2.16; LM {H: C,
46.29;H,2.33) . v, : 3449,3056, 1628(C— C), 1380,
1230,1140,835,746,692cm ™" . §,:7.57 ~ 7.22(9H, m,
Ar-H),5.90(1H,t, J = 14.4Hz, C,F,CH=, Z - ),
5.1(1H,t, J = 14.5Hz, C,F,CH=—, E - ). 67:3.91
(3F,t, J = 9Hz,CF,, Z - ),4.13(3F,t, J = 9Hz, CF;,
E-),25.50(2F,d, J = 12Hz, CF,CH=, E - ),27.18
(2F,d, J =12.4Hz,CF,CH=, Z - ) ,46.79(2F,d, J =
7.8Hz, CF,CF,CF,, Z - ),47.15(2F,d, J = 7. 8Hz,
CF,CF,CF, ,E - ),48.62(2F,t, J = 10Hz, CF,CF,CF,,
Z-),48.93(2F,q, J = 9Hz, CF,CF,CF, , E - ). m/z:
464(M* ,5.48),321([M - p - CICsH,S]* ,6.13),286
(71.05),145(41.41),143([ p - CICH,S]* ,100.00),
108(70.80),99(14.95) ,69(CF;,13.22).

3abb [ 8, E A, 5 &K 71%,m. p. (82 ~ 84)C,
CoH,CLF,SGHE{H: C,46.51;H,4.26. SLME: C,
46.74;H,4.46) . v, :3445,3060, 1630(C=C) , 1446,
1232,1135,836em™" . 84:7.50 ~ 7.39(4H, m, Ar - H),
6.36(1H,t, J = 15.4Hz, CI(CF,),CH=, Z - ),4.81
(1H,t, J = 15.5Hz,CI(CF,),CH=, E - ),2.62(2H,1,
J=7.5Hz,— CCH,, Z - ),2.49(2H,t, J =7.7Hz,
—CCH,,E - ),1.70~1.29(12H,m) ,0.89(3H,t, J =
6.9Hz,CH;). 8z: - 8.9(2F,t, J = 12. 8Hz, CICF, ),
26.95(2F,q, J = 12Hz,CF,CH=, E - ),28.61(2F, d,
J = 12. 9Hz, CF,CH =—, Z -~ ), 42. 87 (2F, s,
CICF,CF,CF,), 46.00(2F, s, CICF,CF,CF, ). m/z: 516
(M*,0.13),286(100.0),145(24.81),143(61.50),
108 (52.43).

3cab F A [E A, 7R 73%, m. p. (55 ~ 57)C,
CieHoCLF, SGH 8B 1E:C,50.41; H,2.63. SEM{E: C,
50.04;H,2.55) . v,,. :3446,3062,1628(C=C), 1243,
1182,745,690cm™" . 8,:7.60 ~ 7.25(9H, m, Ar - H),
6.61[1H,t, J = 13Hz, C1(CF,),CH=, Z - ],5.79
(1H,t, J = 12Hz, CI(CF,),CH=,E - ). 8p: - 5.88 ~
-5.50(2F,m,CICF,),27.89(2F, m,CF,CH=,E - ),
30.04 (2F, m, J = 6Hz, CF,CH =, Z - ). m/z: 380
(M*,7.14),286(76.41),245 ([ M - CICF,CF, ]*,
4.58),145(41.82),143(100.00) ,108(74.67) .

3daa [ & & &, =5 68%,m.p. (29 ~ 31)<C.
Vo : 3448, 3066, 1621, 1236, 1134, 742, 695cm™" . Sp:
7.0(3F,s,CF,, Z - ),7.6(3F,s,CF;, E - ),28.2(2F,
d,CF,CH=, E - ),30.0(2F,d,CF,CH=,Z - ). m/
2:330(M*,7.14),221 ([M - SPh]*, 11.68), 220
(10.75),211([M - C,Fs 1% ,25.73),185(20.65), 154
(22.76),109(100.00), 108 (90.52).

2.2 P-HRESEMIMEBEAETFREMARE
[

 15mL 9 = 0, I A NaH (70mg, 3.2
mmol) , SmL T4 CH,CN. 7£ 3 #¥ T # J5 T4 5 Bl B
(222mg, 3mmol ) 1R & A , E IR B LB
1k RE KRR FIA 1aa(928mg, 2mmol) , 7E N, f&
PR F 60CLEABEFE RN 4h,°F NMR £l % 16 52
& BHEmERSPMA 10nL K, H Z B FER
(15mLx 3) , BHUZ /KB, TR B M, Bk
B2 ) L E A AL, KSR N A i B, 78 R ik
Y] 5aa, F=3 81% .

Saa TLEWE, 722 81% , C, H; CIF, (T E1E: C,
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42.86; H,1.49. SLM{E: C,43.09; H,1.70). v :
2961, 2926, 2245 ( C=C ), 1597, 1491, 1447, 1316,
1293,1198, 1135, 910, 851, 732cm ™' . 8,: 7.6 ~ 7. 38
(5H,m,Ar— H).&;: - 8.9(2F,t, J = 12.8Hz, CICF,),
20.4(2F, s, CF,C=) ,42.4(2F,t, ] = 8. 2Hz,
CICF,CF,CF,), 45.0(2F, m, J = 6Hz, CICF,CF,CF, ).
mlz:335(M* - 1,12.:70),300([M - C1]* ,6.68),151
(100.00),101(3.94).

Sca” Jo L WK, 72 FR 80% . v, 3087, 2241
( (=C ),1491,1308,1247,1150,1099,759,690cm " .
8u:7.5~7.2(5H, m,Ar- H). 8;:6.2(2F, s, CICF, ),
20(2F, s, CF,(=) . m/z:236(M*,17.12), 238
(5.59),201 (5.00),151(100.00) .

23 P-HREFEMMBAETFRENARELE

WA K & B BN AR BRI 2 BE 498 (580mg,
10mmol) A A 25mL B T = 0, B A 10mL
CH,CN, ¥ 1ba (2. 24g, 10mmol) I A R K & 1, 7
N, BT F 60°CHEHE IR 17 2h, °F NMR BREE 2 ] 52
4 Ve HE 0 10mL K, Fl Z B A B (20mL x 3) , 02
KYE, T B OBk BRI AR 4L, Wk
R s, 75 6K Y] Sba, 7= 5 88% .

Sba LAk iA, =% 88%, C, HsF, (1 & i C,
45.00;H,1.56;F,53.44 . SC{E . C,44.58; H,1.38;
F:52.96). v : 3390, 2247 ( C=C ), 1578, 1239,
1210,1058,759, 690cm ™" . 84:7.6 ~ 7.2(5H, m, Ar —
H).8;:4.3(3F,t, ] =9.6Hz, CF,),20.6(2F,d, J =
4.4Hz, CF,C CF,(=) , 46. 7 (2F, t, J = 6Hz,
CF,CF, ), 48. 7 (2F, t, J =9Hz, CF,CF, ). m/z: 320
(M*,23.19),301(7.14),182(8.49),152(11.74) , 151
(100.00),101(5.98) ,69(CF,,11.01).
2.4 p-FiITEEEMNE BT RENRE LY

£ 25mL T 4% B = O M R, il A NaH (96mg,
4mmol) Al 6mL JC7K CH,CN, ZEHEHE T4 B (376mg,
4mmol) 1 3mL CH,CN MBS AKRR , EZRT
R ELAKAH M1k, REH 1ba(896mg, 2mmol )
MARBAAZS, 7 N, 3" F F 60CHE PR L, 4h

J& FIL R [ N 56 4, S AL FAR AR =) Sba,
FEER 4%

25 P-AEEREMESERNEFREMNAR
X

& 50mL B KBS, A 1ab(2.0g,4mmol) , &
AL (320mg, 8mmol ) , 8mL. CH,CN, 8mL 7K. FiRIE
BT 60CHERE R 3h, B AR R 5 &, 40
ST AW AE™Y) 5ab, =2 85% .

Sab JC {8 i 1K, 75 R 85%, v 2929, 2257
( =C ), 1460, 1196, 1139cm™". &p: — 10. 3 (2F,
CICF,), 18. 4 (2F, s, CF,C=) , 41. 0 (2F, s,
CICF,CF,CF, ), 43. 7 (2F, s, CICF,CF,CF, ) . m/z: 373
(M* +1,1.74), 331 (25.29), 317 (26. 46), 135
(5.02),85 ([CGH, 17, 22. 24), 71 (30. 07), 57
([CHy 1%, 100. 00), 55 (94. 57), 43 (88.55), 41
(95.52).

Sda TBAK, FER 84% . v, : 3394, 3066, 2246,
1577,1348,1288,1218,1152,1117,1044,760,690cm ™" .
84:7.56~7.2(5H, m, Ar - H) . 8;:9.0(3F,t,CF, ),
24.9(2F,q,CF,) . m/z:220(M"* ,55.48),169(10.66),
151([M - CF;]* ,100.00),101(9.63) ,69(5.37) .
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