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#1 1R2E#BFETHREGEH, DMSO)

= (%)
1(1:2:Zn) T(°C) t(min) HLE()D
3 4
1a(1:2:1) 20 15 100 46.3D 43
ib(1:2:1) 20 15 100 40v 43D
1e(1:2:1) 20 15 100 44b 38b)
la(1:1:1) 40 15 100 59.7 40.3
la(1:3:1) 20 10 100 43.8 56.2
1a(1:2:3) 70 30 100 40 60
1a(1:2:509%) 70 30 88.7 53.1 46.9
1a(1:2:14%) 70 60 26.1 50 50
1a(1:2:1) 70 600 13.8 51 48
p-DNB(20mol%)
1a(1:2:1) 70 480 100 33 67
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48%) , Wi S & To[C1(OFo) sCFZnI] A i, (R ~15%, 8p**, 34.3ppm). {EfEMISHF7E
Pef 2R BB WL ¢ 23X — s T 7E DMSO o, MG s Me NS, #75k M3 7 AR (£ 2, 3). x—
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£2 H5R1a 5REXARNPHRE

b
1a:2:Zn B i} R (%) al il >
3 4 5 6
1:2.5:1 DMSO 100 56.1 43.9
1:2.7:1 DMF 100 50.1 49.8
1:2.5:1 3 27.8 50 27.3 22.7
1:2.7:1 CH,CN 100 40 40 20
1:20:1 s 59.2 46.2 23.1 30.7
1:3:1 DG 100 35.1 42.1 57.9
1:2:1 THENE 100 1.1 10 77.8
1:2.2:1 THENER 769 27 10.5 60.5
1:1:1 ZEARK oD
p~DNB(20 mol%%)
1:1:1 DMSO 100 26.1 30.8 43.1
DAE(1.2)
1:1:1 ZERT 100 12.9 6.9 37.6 39.6
DAE(1.0)
1:1:1 DMSO 100 55.2 44.8
#nomd.2)
1:1.3:1 TENER 100 11.0 10.9 76.2
HOmA.5)

8) Wik, RECHZE 70°0/30min £ Fi#4F; b) i WENMR §%; c) 20°0/30min; d) 70°C/600 min,
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AR EREREERR, IR BASRBES YN, EWEATERFEEINS S RE. K
SEREFHNENAR, XREFRFANZY, METEE—-FHE_BNERS, HAZRTH

R3 —HAFPHFETIb 52 HKE (70°C)

. = 7l (%)®
2:1b:Za t(min) LR (%)
3 4 5 7
1:1:1 15 100 1.7 11.6 76.5
0.1:1:1 15 100 13.3 86.7
0:1:1 120 100 37.0 48.0 14.8
0:1:1 120 80 80¢)

8) ¥F NMRJigE; b) £YFNMR 5758, 7: O1(OFa)eZul; ) #5Jy DMSO,
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FER PSR T, wEWr, MLRE R B M R R AE R DI FUR LR, REEE BE 154
BANG -5k @, XRSRF ENaaEESERGA R, MEKHRESERS
H— B TR Y RE R T X MR,

HEHREKRE, GCJFEEAFAT 103 HEMENT NI, HULRB=gNEE
H. #hh#e IR440 R{Y A8 I, #ELH Varian-360(60 MHz) 4y §1, *H NMR L TMS
HipR; °F NMR ) TFA R50M%, B8 1E, Bk 7 Finnigan—4021 RUE BiE. BiE4
{CAL B, BEFINL IS 3 D TR B, R

HEIZeRIREBRPRENRE AFRFASIED, EFTRLBNE R L EE K25
mL =P, FRN 0.662(0.01 mol) 4#y 1.4 (0.02mol) i it F1 10 mL %5, ;8 /S Smin
J&, WESEImA 0.01mol £ 5k HB, T—@RETHAERN, dmin py, KMBRHEE
Wartrf, A YF NMR BRERN. RVS, BREN AR P RED ¢ RYEKBEAHE
ARBA, WS HH 8%, R4 GO ShRu A fxt % & M.

3a b.p. 62°C/10 mmHg; C,H,F OIN(3} & 4. C, 81.83,H, 1.33; F, 50.40, C1,11.77,;
N, 4.64, 3yifE. C, 32.23; H, 1.42, F, 50.68, Cl, 11.19; N, 4.83). vp.. 8500, 3420,
1564, 1460, 1420, 1320, 1185, 1180, 1080, 1085, 980, 7T40em™Y 8, 8.46(1H, s, NH),
6.83(1H, s), 6.55(1H, m), 6.23(1H, m)ppm; dy. —9.8(2F, t), 28.8(2F, 1), 41.3(2F,
m), 43.0(2F, t)ppm; m/z, 301 (M*, 1.30%), 802([M+1]*,2.05),303(0.53), 804(0.60),
279(17.56), 281(5.91), 244(10.31), 245(3.98), 116(C,H,NHCOF,*, 10.93), 117(5.75),
94(40.55), 85(0,H,FNH*, 100), 87(3.70), 66(C,HNH*, 10.93).

3b b.p.67°C/5mmHg; CioHFuCIN G E, ©, 29.88,H, 0.996, F, 56.77, N, 3.49,
SEWfE. C, 29.54; H, 0.80; F, 57.11; N, 3.59), vpnax: 3500, 1580, 1500, 1820, 1200—1100,
1000, 940, 780cem™; dn, 8.85(1H, s, NH), 6.80(1H, m), 6.49(1H, m), 6.27(1H, m)
ppm; 8y —10.3(2F, t), 28.3(2F, 1), 41.2(2F, s), 42.3(4F, m), 43.2(2F, m)ppm;
m/z, 401(M*, 0.16%), 379(16.42), 381(3.15), 344(10.50), 345(7.00), 204(85.52),
116(0.10), 100(2.00), 94(100), 85(30.44), 87(1.87), 66(15.86), 51(6.65),

8¢ b.p.93°C/4mmHg, Cp.H,FCIN, (3}844.C, 28.71, H, 0.80; N, 2.79, 3LH{E.
0, 28.11; H, 0.80; N, 2.62), v,y 3500, 3420, 1570, 1460, 1420, 1315, 1205, 1150,1110,
1080, 1040, 740, 6700m™", g, 8.50(1H, 8), 6.85(1H, m), 6.60(1H, m), 6.24(1H, m)
ppm, 3y —10.0(2F, ), 28.0(2F, V), 41.6(2F, m), 42.8(10F, m)ppm, m/z, 501 (M*,
11.79%), 503(4.06), B02([M+11*, 3.08), 504(1.08), 482([M—F1*, 8.26), 4.84
(2.74), 466(7.40), 467(3.85), 147(11.40), 116(100), 100(2.57), 85(8.05), 87(2.57),
69(7.11), 66(0.64), 51(4.28),

PRAEREFETHSIZ 1F2MREE # 0.65g(10 mmol) &4} 0.3362(2 mmol) X —

* REEEEAPREFES, ABRBERCEK RETH, RNEHSTE; WRMLEHH NMR HE (LY
EACIVR
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¥, 1.84g(20mmol) MR 10mL EHEF 28mL =FiMh, WA S Smin &, A 10
mmol LR, FRETCC KK, KM, £ °F NMR & GC Ak, TRERR
&1, 2 ’

WREETHSIZ1N2MRE BEAE ASEPTREA—SERNSH.BZ it
MERSEB, TIHREBRBER P MMET0°C. HHRF 30min, REH °F NMR 5 GO
xR, XREREREYHARE 2.

EWIREH P EAe “F NMRiESL # 2.13g(4.6mmo)1b A SEP F M A 5
mL ZEAH P, BEARE A REHA 0.327¢(6.0mmoL) ¥, T 60°C iR 2h 5,
B By ZEvk B3 F I 10% i HOL K BB ALHE, BUpE C. F F NMR 4 #8, #5 B
f£ +34.8ppm £ A ZMI—Fi, WAL LAY 14.8%; 72 O Ptk 2, i 4 W BE B
%. Hiby=y 4, 63 t—H% GC A H%kE, SIS, 91, Mgl —OFZnl fyILiR g
B, FFEREAEWE ML X AR DMSO iy A, 39 5R fE 0022 2 o 35,

RABZEEXNAFTEETE RS, HEILEE,
FXREXARP RS FEHIRRE.
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Studies on Fluoroalkylation and Fluoroalkoxylation

£3. The Single Electron Transfer Induced Reaction of Perfluoroalkyl
Todides with Pyrrole by Zine

Chen Qing-Yun* Qiu Zai-Ming
(Shanghai Institute of Organic Chemistry, dcademia Sinica, Shanghat)

Abstract

Zine can induce the reaction of perfluoroalkyl iodides (1) with pyrrole readily to
give the regioselective products, 2-perfluoroalkyl pyrrole (3) in DMSO or DMF.
However, in dioxane the homo-couple product 5 (Rg—Ry) is the main product. This
reaction can be suppressed by p-DNB, and afford the five-membered ring compounds in
the presence of DAE. All these results indicate that the radical mechanism induced by

the single electron transfer from zinoc may be involved. The solvent effects are also
discussed.



