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Schame 1 Synthesis of trifluoroethy] awy] derivative
13 X=4-ClY=0H 13 X=4-BrY=0H 14 X=4-1Y=0H
1b X=4-Cl Y=NQ; 1¢ X=2-Cl Y=NO; 1d X=4-Cl Y=CH (N
28 Y=4-OH 2b Y=4-NQ; 2¢ Y=2NO; 2d Y=4-C(H (N
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Scheney  Synthesis of trifloehox¥PYridine derivatves
48 R=H R=H 4b R=CH R=0; 4¢ R=Cl R=H
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, 'IMS ; Nexug7oFINIR ( , Nrcolet % TSR Quantum Ulta AM
( , Fnnigan ); Vard El[| ( , Elmentar % Watersgq (
W aters )X >99.7%, N >99 9% , ’
12 222 (2a~2d)
100 ™L IMAC . 10 &0.1 mo) . .
N ) N ( 1 ~2 / 8 ):,
238, . 30 mi 22 2-
. 0. 02 molCul . o1 mol . 130 C, 15h
100 C, 2/3 . .
100 & 10 min , 100 mL 3 , ,
MeX), . . .
13 4- —N— (434~4°6
40 mIL(50 £0.5 mol) . . .
’ 0 06 m014, ’N’ ’ 8 h ’ . ’
., 20mLHO . 40 mDx3 AHC] M&D, (HCY .
’ ~ ~ ’ . . 47 ,N,
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2dg4a~4c¢ 2
1 2a~2d 4a~4c¢
Tableq The PhYsica] data of can pounds 2a~2d 4a~4cC
Y eldsg _ E len enta] analysis( caled) /07
1y . P/ C 9
= (i i ™) C H NCO)y
24 83. 6 57~59 192 1(M', 82), 108 9C100} 81 0(31) 49.79(50 01) 3. 56(3. 67) 16.97(16 65) (O)
2b 95 8(70. 014 70~72 220 9(M', 100) 191 0(72) 163 0(20) 43, 63(43 45) 2.59(2.73) 6 646 33)
2¢ 87 0(76 013 oil 220 9(M', 100), 122 9(68) 105 9(97) 43. 54(43 45) 2. 48(2 73) 6 59(6. 33)
2d 587 54~56 215 0(MF, 100), 187 1(24) 146(65) 56. 13(55 82) 3. 68(3.75) 6 83(6 51)
44 87. 6 174~175 1% 05 (M+1 100} 178 05(17), 216. 03 (42) (ESD 43, 75(43 53) 3. 08(3. 13) 7 03(7. 25)
4b 89. 2 130~ 131 222 06(M-+1 100), 207 04(56), 129 05(83) 49, 13(48 87) 4 68(4 56) 5 98(6 33)
4¢ 45 6(21. DI 141~143 241 0(M', 100), 206 1(623 172 3(16) 38.95(3977) 2 76(2 92) 6 21(5 80)
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2 2a~2d IR 'H NMR
Tabkz R 'HNMR data for canpoundspa~pd
Enty R(KBp, g ;a1 ITHNVR §
23 3278(9, 1512(9 1287(9, 1232(9, 6 80($4H Aty 5 8 (s 1H OH), 4 30 42H O, CE,
1 166( =1 8 Hy
2b 1 595(m) 1521(S, 1498(M) | 347(S), 8 18(d 2H AM] 72 H?, 6 97(d 2H AH J=9 2 Hz
1 114(m) 4 40 (9 2H OCH,CF; Jy=17 8 H9
2¢ 16089, 153(S 1357(9 1172(9, 7 85(dd 1H AHl J=8 0 H2, 7. 57(dt1H AH J=2 2 Hy
860 (M) 7 14(M 2H AHD, 4 47(9 2H OCH,CE,; Jy=38 0 H?
2d 2 243(mM) 1505(9, 1238(9, 1 157(9, 6 B(d2H AN F=q0H?, 6 65(d2H AH J=9 0H?, 4 46
1 060( (92H O, (F, Lp=8 0H2, 3 67(s2H G, V)
44 1 628(M) 1499( 9, 1268( 9, 1 162( 9, 804(d 2H PY-H }=58Hs, 7 09(d 1H PX-H), 4 47(4
852(9 2H OCH, CE, }=8 0 H?
4b 2 .900(W), 1 700 (™), 1 250( S, 1 101( S 8 10(d 1H P¥-H) 6 84(d 15 P¥-H), 4 43¢ 2H
750 (9 OCH, CE; Jy=7 8 Ho, 2 58(s3HMe), 2 34($3H M9
4¢ 2 590(W), 1 600(S) 1460(9, 1 250(9, 8 24(d 1H PY-H) 6 79Cd 1H P¥-H), 4. 42( ¥ 2H
1 200¢ 9, 880( 9 OCH,CE; Jy=17 8 Ho, 2 35(s3H Mo
22
3 .
3
Table3 The reactpn conditions of different ary|halides
Pocess Catalyst Sovent Tine/ h ¥°C Y ie ld/%
14 ~24 Cul DMAC 15 130 60. 0
14 ~22 Cul DMAC 15 130 82 3
14 ~24 — DMAC 15 130 83. 6
1b~2b — DMF 4 100 95. 8
1¢~2¢ Cul DMAC 5 140 87. 0
1d~2d Cul DMAC 15 130 58 7
13.14.14.1b 1d 5 . .
o ° 1 Ell‘ 1 %
14 3 OH 1b NQ, 1d
(N :
, N OH (H, CN, I>
Br> CI, . 5 1b>14>194>14>14d 3
o 1 ¢ b ’ b
, 87.0%.
23
’ o
b b
. 4 .
4
Table4 E ffects of solvents on this reacton
Sovent DMF DMAC NMP HMPA
bb/C 1530 166. 1 204 0 233. 0
Die Jectric constant(25 °C ) 36 71 37.78 320 29. 6
Yields 73 2 85. 93 77 R 125

Takeq 4 as exanpPle n¢ BAIOH) :n(CF, CH,ON & :n( Cuh =194

reaction was mun at 40 ‘C, racton tmewasjg h
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., HMPA ., DMAC ;
2 4
, WMBAOH) :n( CE (H ONay=1 n 140 G 10 h
DMAG , (25. 626 ) 12
( 29. 2% ) 14 (85.93% ). 14
s 106 71. 04%, 1% 78. 4%, 1°10
49. 5%,
25 2 3- 4- N-
2 3- 4- N-
(RO-) ,
5
Tables Effectsof cata]ystson tis reaction
Alkalis V( Trifluoroethanol y /m[, m( Akalis) /& Y ieldag
K, €O, 30 13 —
KOH 30 15 5.0
KOH 30 30 8.5
KOH 30 45 70. 4
KOH 30 60 4.9
5 b b b b
26
. 1 ; -N- (85 C)
(130 T
90F
N L
b
2.02D (2. 26D); < T
E L
b 50_
27 30k
4|0 6b 8I0 10|0 IéO
t/°C
1
F& 1 Effect of emperature on this reaction
a 4-branobheng] b 2 3-dimethy [ nitopPyridine N- oxidge
tdkelaz asexample Tme=10 h DMA(G
40% : 31,

1 KkusawaYasuo JP5] 642[ B, 2004

n(BrAOH) ¢ CE CH ONa) :n( Cuh) =12 4
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Preparation of AryltrifluoroethyY] E ther Dervatves

(HEN HaiYing [IUMing
( Chanica] Engineering Schog] Nanjing University of Science and Technopgy Nanjng) 10094 )

Abstract A sinPle and effective method to prepare) o 7 — trifluoroe hy] ethers v direct nucleoPhilic substi
ution was ntioduced Sane trifluoroethy] ary] derivatives were ohtapned fran the ary] derivativesw it sodjum
2 2 2- tifbowehylate i the Presence of Cu] Same trifluoethoxy [Pyridine ether derjvatives were successfu]ly
synthesized by reactingy -nitto pyridineN-oxde derivatives wihy trifjuoroethano] in the Presence of alkalj
Eecally the Yied of4,(2 2 2- triflioroe f oxy) phengl which has not heen reported in |jterature up to now
can reachg3 @), The products were detem ned by HNMR IR MSand elanenwa]analyss The effects of
catalyst anount soventand tanperature on he triflioroethylaton reactpn of4- pranopheno] were discussed
the Yield wasgs 93% when the molar rato of4 -brandPheno| and Cu] was | ¥ i IMAC at3Q °C; he
efects ofalkali anountand tampPeraure on fe triffjuoroethylation reacton of2 3-dinethylq-nitopyrd ne N-
oxjde were a]so discussed The Yeld wasgg. 5% when mass ratjo of trifJuorethano] and potassjum hydmoxde
was1( 3y, and the tmperaurewasg( °C,

Keywords aw]rifluoroehy] ethers preparation nucleoPhilic substititon trifluoroethano]



