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A facile synthesis of 4-cyano-3,5-difluorophenol

Jeong-Sup Songl*
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Abstract  4-Cyano-3,5-difluorophenol, useful as intermediate in the manufacturing of liquid crystals, was
prepared by the regioselective iodination of 3,5-difluorophenol to give 4-iodo-3,5-difluorophenol, which was then
converted to 4-cyano-3,5-difluorophenol under a mild reaction condition. The reaction products were characterized
by spectroscopic methods and confirmed by comparison of these analytical data with reported values in the
literatures.
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4-cyano-3,5-difluorophenol-Z
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Ae ma} gou, @A¥om N9 Tyom
scale-updh= o W2 A|ofo] wEck FF ()Y HE$
o= A WA bromination FAHA 2] o] JAH, &
A zmEe] 2¢ o] EHEo] AT 2-bromo-
3,5-difluorophenolo| W} 2, 4-9)XJof X|&HE 2,4-dibromo
-3,5-difluorophenol®] AAde] WE BAZT By FAQ)
Padat by TAAY L ¥hgo] mE Etzo
*ﬂ*“Oi Qlste] MR RN Mo QFEE

=9 A& ish=r ool Wk ESE A
°}§¥J—'r7§ A AGEE 7k NMP g &2 4
SHEo2T)E o] ojEFo] glo] AAHIE 7t

A=y ]
E‘_L_

1309

& 29471 a9lol =Ha Ytk

OCH,
M so CuCN/
160°C

oCH; @

AICk : :
AL
F/@\F F F
CN

Az

3@ 2. 4-cyano-3,5-difluorophenol®] 7]&

A7)0, &

OCH; OCH; ocH,

COH

£ 9FONE ROE VIS 2 A2E BE 32

AT YASKE B AL Bl AkEgO

n2sl WELE B UL F 942 FYU

o2 neEel HF BAS AZIE A 716S

ok Aiem, 0 Schemes: 18 33 4ok
CHCN/F (0)

s 3, 4-Iodo—3,5—d1ﬂuorophenol° Z7H A2 6}—
4-cyano-3,5-diflucrophenol @] A% FA

Al

E= gt

o

2.

o

Ao AREE BE R|FEL Aldrich chemical

companyE HIET of2] SEIALRRE Pl
WHE-guEd BERANHEE B85t AT & A
B3}k [3] AAHELS IH NMR spectroscopy(Unity-
Inova 300MHz; 9 FT-IR spectroscopy
(FT/IR-460 plus; Jasco), YAEA7|(EA 1108 Elmer
CHNS-O)Z ARg3}] “’*—‘lf?_ T 287 vwsto &
Atk

Varian)

2.1 4—lodo—3,5—difluorophenol2| &M

50 mL E&kA3o] 3,5-difluorophenol 1.00g (7.7
mmol), 12 2.06g (8.1 mmol), NaOH 0.35g (8.8 mmol)
9 methanol 20 mLE @11 10E7F mutsie] £3)A]
ok of7]ef 8.1 mmol®] AI3HA| <=8&W(Table 1 %
2)y& AA3) ek weksich 9 ERES AL
A wylslHA TLC (X7]8u9l: hexane/ethyl acetate
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(viv) = 22 BIste Hhgo] FEHY, FYstl
Bk QujE 4| A3}1 dichloromethane(20 mL x 3)0.2
F&3h 2&% S8 MSO2 UXA|L, flash
column chromatography (eluent: hexane/ethyl acetate
wiv) 41H2 Badtd de 29 4-iodo-3,5-
difluorophenolo] Hoj Xt}
'H NMR (CDCh); & 6.50 (dd, J = 8.7Hz, 2.1Hz
2H, aryl), 5.32 (s, 1H, OH). IR (KBr); v 3324
(br, OH) cm™. MS (EI); m/z = 256(M").
Anal. Calcd for CsH3F10: C, 28.15; H, 1.18.
Found: C, 28.26; H, 1.19.

2.2 4—Cyano—3,5—difluorophenol2|

EEY

s BY7|3ollA 50 mL ZakAHo] 4-iodo-3,5-di
fluorophenol 1.02g (4.0 mmol), K,CO; 057g (4.1

mmol) 2 ¥+2-Qu}(DMF %+ acetonitrile, Table 2 2}
Z) 20 mLE Y11 1087 wylgtcl. of7]of Pd(PPhs)s
0.35¢ (0.3 mmol)& Y1 40TofA 244 7+E0t TukstH
th TLC (A7]-&ull: hexane/ethyl acetate(v/v) = 4/1)2
ol 2HUSE U ¥, alumina padS 53}
X7 BrlseEe Ak I He S A
Asta G2 dhg EFHE-2 ethyl acetate(50 mL)of| &
A7l &, brine0mL x 2)02 AHSICE ChA
MgSO.2 HARA|7|1 rotary evaporator2 ethyl acetate
S9E A|ATE & hexane/ethyl acetate FoA] AZA
3l g2 7ol 4-cyano -3,5-diflucrophenole] Ho]
e},
'H NMR (CDCL); 6 7.26 (s, 1H, OH), 6.38 (dd,
J 12.0Hz, 2.4Hz, 2H, aryl). IR (KBr); v
3308 (br, OH), 2248 (vs, C=N) cm’. MS (El);
miz = 155(M).
Anal. Caled for CH3FNO: C, 54.20; H, 1.95.
Found: C, 54.19; H, 2.01.
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3.1 4—lodo—3,5—difluorophenol2| &M

Carbon-I ZA3+E Carbon-Br ZAgto] n|3le] A3t 3|
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AMS-3E 749 4-bromo-3,5-diflucrophenolof H|3l 2313+
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H 1. 4-lodo-3,5-diflucrophenot®] 34 AH”

OH OH
COxidant
+ Lk Na2OH/MeOH
F F F F
1
Oxidant | Temp | Time Conversion
EWY] mmob) | (o) | M) | SN | Yieaww | "
1 I‘iasogl 0o | 48 |MeOHHO| 28
2 "‘(‘g%():‘ 20 | 24 |MoOHHO| 95
3 N(agogl 60 | 18 |MeOHHO| 100 Cﬁ%ﬁgzo
4 I‘églgf‘ 40 | 48 |MOHEO| 55
5 Kgﬁ‘))“ 40 | 24 |MeOHHO| 50
6 K(g‘83 2 | 24 |meoHHO| 37
7 %%‘8; 45 | 24 |MeOHHO| 95 Cﬁ‘fﬁzo
8 K(g‘f)b 65 | 25 |meoHHO| 100 Cﬁ‘}éigzo
9 %2(1))2 60 | 48 | DMEHO | 15
10 gi%z) 40 | 48 |MOHHO| 46

Hk8- 2 A : 3,5-difluorophenol (7.7mmol), 12 (8.1mmol),
NaOH (8.8mmol)
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3.2 4—-Cyano—3,5—difluorophenol2} &4

QoA Agst AMY C-1 2 ovAe= CBr 2
T oHAED Fof WE 2EoA S $F
T 4 gleng n2ukge fE2s B2 P4E 9
A 4 etk B Aol AN & H-8u) 9
Aargo] goldlA ] dle] 7]ES NMP®N-
methyl-2-pyrrolidinone) tAlo]l HW|EZHo] ¥& DMF
(N,N'-Dimethylformamide; b.p. 153°C)2} MeCN(acetoni
trile; b.p. 81-82C)S AMgale] AlRESWEG-& AFHh
(F 2). EF NGRS 2EF BE7] Hste] )
2 PIO)E FH7Iete] ¥hg-<] HBE 2ALSH

H 2. 4-Cyano-3,5-difluorophenol &) 3HA] 13"

OH OH
Pd(PPhs),
+ CuCN KoC03
F MeCN F F
CN
CuCN (Pd(PPhs)s| Temp | Time Conversion
Solvent | . H| 1
B vmol)| (mo) | (C) | ) | SO | Yiela | 1
1] 81 - 50 | 48 | DMF <5
H A 1
=TE
2| 48| 03 | 8 | 24 | DMF 95 A
EcE
3] 48 - 125 | 18 | DMF 70 A
4 | 81 - 40 | 72 | MeCN -
5148 | 03 | 40 | 24 |MeCN| 95
6 | 4.8 0.3 22 24 | MeCN 28

) B3 XA : 4-lodo-3,5-difluorophenol (4.0mmol),
K2CO3 (4.1mmol), solvent (30 mL)
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