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Scheme 1 Palladium-catalyzed cyanation of Aryl halides with K,[ Fe(CN)4] - 3H,0
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25 ml, , 6 MmO PhBr (. 006 MmOl Pd( OAC),, 10 ML DMAQ N N-dinethyJacetam ide),
1.2 mmolK [ Fe((N)] = 3HO ¢ mmoINag (), N , 130 C .
. . 20 mL . . (15 mIXx 2), 5%
(15mlx1) Nag) , GC GOMS | MS(EL m/z103(M ),
2
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130 G 1.5h . L

1 n(K4[ Fe(CN>GJ . 3H2())/n(PhBr)
Tableq1 E ffect 0fn(K4[ FQ(CN>6] . 3H2())/n(PhBr) on the cyanaton®

nCK,[ Fe(CN), 1 = 3H, 0) /1n( PhBY  Conversingg  Yielda, K [ FCCN) (] - 3H, O) /n(PhBy  Convesiongg  Yieldsy

0. 167 91 8 836 0. 200 R 9 95.0
0. 183 93 3 870 0. 208 o2 94. 8
0. 192 98 6 932 0. 217 o. 1 94. 6

“ 0 006 Mmo] ()[Pd(()/\C)2 was use(

1 . K[ Fe(CN)y] - 3H O)/n(PhBn =0, 167 CN  PhBr
, 85. 6% 6 PhBr . .
Schemey

Pd(OAS),—5 Pd(g) L E€nd(OAC, solvent
Pd(Q) + PlB—— Pk~ Pd(Q)— Br
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Pd— Pd(0)— BrH[ Fe((N)¢] * —— Ph— Pd(0)— CN4-[ Fe((N\) . B )"
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Ph- Pd(0)— ON—— PhON+ Pd(0)
Schemey Pmoposed mechanign of palladiun_caa[yzed cyanation of Ay]
halides with K [ Fe¢ (N),] = 3H O
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PhBr ¢ mmol K[ Fe((N),] - 3H O 1. 2 mmol Pd(OA©), (. 006 mmal .
, 2
2
Tablep E ffectof reacton tin e on the cYanation
Reaction tine/h Conversion/g Y eldg Reaction tine/h Conversion Yieldes
05 517 48 9 .5 98 9 95. 0
1 76 4 730 1. 75 99 3 95. 6
1. 25 87 4 83 4 2 99 0 95. 3

2 9 b b 1~5 h b
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Table3 E ffect of reacton tempPerature on the cyanaton
°C Conversion/% Yie]d/% °C (jonversion/% Y ield/%
110 80 12 130 98 9 95. 0
120 599 555 135 92 5 95. 2
125 94 3 89 7 140 99 6 95. 3
. <125°C , . .
130 C 95. 0%, 130 C .
) . 4

4 Pd(OA9,
Table4 E ffect of the anount ofpd(()AC)2 on the cyanaton

X(Pd(OA),) " 1% Conversions; Yieldy X(Pd(OA©),) " 1% Conversionyoy Y ieldsy
0. 01 17 17 015 9 6 90. 6
0. 05 85 9 8L 7 02 88 2 84. 6
01 98 9 950

* Molar rto of Pd( ()AC)2 ©0 PhBr

4 , Pd( OA©), PhBT 0.01% 1. 7%.
s , Pd( OA©), PhBr 0.1%
’ [21] e ’
. K[ Fe(CN)] - 3HO .
. 5

5 K4[ Fe( CN)G] . 3H2()
Tables Effectsof the different diametersof particle ofK4[ Fe(CN),] » 3H,0 on the &yanation

Dian eterymm (jonvers‘pn/% Yield/% D iame ter;mm Conversion/% Y ie]d/%
>0. 35 94 8 91 1 0.075~0 1 98 9 95. 0
0 14 ~0 35 9 1 91 5 0. 075 99 5 95. 1
0 1~0 154 97 8 932
5 ’ ’ ’ 0 075 -
0. 1 mm . ,
, (D , .
[22]
b o b
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Tableg Effects of different hases on the cYanation
Base (;onversi(n/% Yield/% Base Cmversim/% Y ield/%
KOH 14 8 132 HCOONa 14 4 13. 3
CH, COONa 43 8 41 4 K, 1O, - 3H,0 46 3 44.3
CH; CHZ()Na 0 67 0 KF 60 9 60. 3
tBOK 13 4 122 Vaz CQ; 98 9 95. 0

6 , NaCQ Suzuk i Typé*! , NaQQ
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Table7 Effects of different sovents on the cyanaton
Sojvent (Convers ion/% Y ield/% So vent Conversion/% Y ie]d/%
NVIP 99 5 93 4 DM$) 18 1.8
DMF 71 4 66 8 HCONH, 0 0
DMAcC 98 9 950
7 , . IMAc  NMP(NMehYlp-Pymolidone)
. 95. 006 93.4%, DMECN N-dinethylfornan ide) ,
. DMS)( Dinethy lsulpxide) , .
DMAc  NVP , .
23
K,[ Fe(CN)| = 3HO . 8,
8
Tableg Results of cyanatjon of other Ary] halides
R X Converson/g Yield g R X Conversion¢ Yield %
POCCH;! Br >99 9L 0 m-CH} 1 > 9 93. 6
POCH; Br 419 3.8 Pty I > 9 92 8
0.OCHP Br 12 4 10 8 0Ny I 922 526
H° 1 =99 9L 0 PCE! Cl 69 4 64. 1
oCHy 1 >99 %. 0

a Reactin conditiong | equiv of ary] halide(¢ mmo), ¢ 2 eduiv ofK [ FCN) ] 3H,0 1 €uiv ofNa CO, 0. 006 MmOl Pd( OAC),
10mLOfDMAS 130 C, 1.5 h b Reactonwmp ofj50 °C wasreduired ¢ g 6 equiv ofK [ Fe(CNy ] - 3H, Owas rduired g 18 nmol
Pd(()AC)2 and raction nperture ofj50 °C were requjregd
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CYanation of ArY|H alides

HUYiZhong CAIChud
( Chanica] Engineering College Nanjing University of Scice  Technopgy Nanjing€ 10094 )

Abstract A cYanation pProcess of ary| halides with K [ Fe( CN)a] 3H () as the cyanation reagent jn He
Presence of Pd(()AC)2 and N% CQ was studied Facors affecting the reactpn such as fe ratio of reacants
t’rng tmperature  amount of cata]yston the cyanation was nvestBatd (Ptina] reacton conditions were
detemined © be 130 °C, (K [ Fe( N)g] = 3H O) :n(ABn :n(Pd(OA©, )=200 * 1000, and
1.5 h The converspn of the branchenzene could reach 99% and cYanohenzene coul he optaned with a
yield of95% . Canpared wih the trad itiona] cyanating agents Pomssium hexacyanoferrmt ([ ) i non oxig
afprdple and readily available without the need of canplicated Pre processng The Protoco] is Proceeded in
the Presence of sna]] anounts of Pajladjun catalyst and is easy t0 operat [t iS not necessary 10 add any
expensijve 1’gand and § less enviormment Pollutng and apparently is econamically beneficp] (CYanatpn of
other ary] halges was a[so perfomed PBoth active ary] pranides and ary] pdides gve the correspond ng
benzonitiks withg19; ~96y Yelds

Keywords CYanat‘pp K[ Fe( CN)G] 3}L Q ary] cyanides



