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Copper(l) lodide Catalyzed Cyanation of N-Heteroaryl Bromides
Using Potassium Hexacyanoferrate(ll)

Cai, Liangzhen Liu, Bin Dong, Yuhu Du, Guangyan Tao, Xiaochun™

(School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract An efficient and user-friendly synthesis for a series of N-heteroaryl nitriles is described. This
process is based on the Cul catalyzed cyanation of N-heteroaryl bromides with K4[Fe(CN)g] in the presence
of N-isopropylimidazole and N,N'-dimethylethylenediamine. The results show that the reaction has good to

high yields.
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potassium hexacyanoferrate(Il); cyanation; N-isopropylimidazole; N,N'-dimethylethylene-
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1.2 Cul BEUERFTRINRUMS Ki[Fe(CN)s] B S

2 mmol AT IR, 0.4 mmol Cul, 4
mmol N,N- "} Z ~J(DMEDA), 4 mmol N-5¢ A}
Ik e (N-PrImi), 0.66 mmol K4[Fe(CN)s]*3H,0, 5 5 mL
N-FBE-2-ME M BEHI(NMP),  $iEHEIn#E] 140 “C W 12 h,
AR, g, BRI 15 mL KE, H 4R
(10 mLX3), GHAHAH, TR T, Ik,
Wi Ji IR )2 T 43 B 43 2 = Wy [k UE R (LR &
fig) @ (4, v oovl.

N-"FHE-5-FUIEME(L): 772 97.0%, m.p. 100~102
CECHkE!: 101~103 °C); 'H NMR (CDCl;, 500 MHz)
J9: 5.35 (s, 2H), 6.64 (d, J=3.1 Hz, 1H), 7.09 (d, J=6.8
Hz, 1H), 7.25~7.36 (m, 6H), 7.40 (dd, J=1.1, 8.5 Hz,
1H), 8.00 (s, 1H).

N-"FH-4-F W WE(2): 7=% 70.0%, m.p. 61~63
‘C; '"H NMR (CDCl;, 500 MHz) 6: 5.37 (s, 2H), 6.78 (d,
J=3.0 Hz, 1H), 7.09 (d, J=7.0 Hz, 2H), 7.10 (t, J=17.7
Hz, 1H), 7.28~7.34 (m, 4H), 7.49 (J=7.7 Hz, 2H);
HRMS calcd for C,H;,N, 232.1000, found 232.1001.

N- & W 3 -5- S FE 5| Wk bk (3): 7= % 61.0%, m.p.
147~149 “CCCHRE": 148~150 ‘C); "H NMR (CDCl;,
500 MHz) : 2.26 (s, 3H), 3.24 (t, J=8.4 Hz, 2H), 4.13 (t,
J=8.4 Hz, 2H), 7.43 (s, 1H), 7.51 (d, J=8.3 Hz, 1H), 8.28
(d, J=8.3 Hz, 1H).

25 IENLIE (4): PR 94.8%, oil CCHRE!: 26 C);
'H NMR (CDCls, 500 MHz) 0: 7.52~7.57 (m, 1H),
7.68~7.73 (m, 1H), 7.83~7.89 (m, 1H), 8.68~8.75 (m,
1H).

5- L -2 - ML E (5): PP 76.2%, m.p. 176~
178 °C; "H NMR (CDCls, 500 MHz) &: 2.27 (s, 3H), 7.44
(brs, 1H), 7.68 (d, J=8.5 Hz, 1H), 8.42 (dd, J=2.4, 8.1
Hz, 1H), 8.59 (d, /=2.4 Hz, 1H); HRMS calcd for CgH;Nj3
161.0589, found 161.0581.

2- LTk g s -5- AR I WE (6a): 77 44.4%, mup.
201~204 ‘CCCERE!®: 208 C); 'TH NMR (CDCls, 500
MHz) d: 2.26 (s, 3H), 7.94 (dd, J=1.9, 8.7 Hz, 1H), 8.05
(brs, 1H), 8.34 (d, J=8.7 Hz, 1H), 8.55 (d, J=1.9 Hz,
1H).

2-F FE-S-FIEMEBE(6b): 25K 44.1%, m.p. 154~157
COECHkE!: 158~165 °C); 'H NMR (CDCls, 500 MHz)
J: 5.08 (brs, 2H), 6.50 (d, J=8.7 Hz, 1H), 7.61 (dd, J=
2.0, 8.7 Hz, 1H), 8.36 (d, J=2.0 Hz, 1H).

6-N,N'- — Hl [l 3E-3- S FEMERE(T): 773 98.6%, m.p.
63~66 ‘C; 'H NMR (CDCls, 500 MHz) 6: 3.16 (s, 6H),
6.48 (d, J=8.9 Hz, 1H), 7.58 (dd, J=2.1, 8.9 Hz, 1H),

841 (d, J=2.1 Hz, 1H); HRMS calcd for CgHyN;
147.0796, found 147.0797.

5-N,N'- — W Jf 3E-2- 5 JEMEWE (8): /=% 85.6%, m.p.
70~73 ‘C; '"H NMR (CDCls, 500 MHz) &: 3.02 (s, 6H),
6.81 (dd, J=2.8, 8.8 Hz, 1H), 7.41 (d, J=8.8 Hz, 1H),
8.06 (d, J=2.8 Hz, 1H); HRMS calcd for CgHyNj;
147.0796, found 147.0798.

2- F G -5 S L MEE (9): 7% 91.2%, m.p. 200~
201 ‘CCCHRE!™: 203 °C); "H NMR (CDCls, 500 MHz) o:
3.07 (d, J=4.7 Hz, 3H), 5.67 (brs, 1H), 8.4 (s, 1H), 8.56
(s, 1H).
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BT E 58K Beller 11 NARZR (BRI 2 mmol [FRARJE
#), 20 mmol% Cul, 200 mol% N-1E | FEBK I, 33 mmol%
K4[Fe(CN)g], 2 mL FIZE0 P F N- -5 s Wk 15 11 2k
TR N, AR SR H 8 A M vk, B
RSN 12 h, JE R TLC RERES, RO N-3-5-
LM A AR D, MR NMP A )
140 C, JM 12 h, P50 BRE R AT 30%. AR)E 3k
fITH N-57 9 SR AR N-1E T JEmk M, F A 200
mol% N,N-H%E £ T Jfz, Ky[Fe(CN)s] 5 #EALTH] Cul 1
HEAAR, 75 NMP #RIH I 4E 140 °C, KWV 12 h, N-
IE-5-T LM IR 3 25 A 2 97.0% (BEq. 1 A 1,
Entry 1). WA N-IE T EmkmMe, 5 PR He Owi4%
PEABIE LN R, PR R 60%, ULATEZR
N H, N-S IR I LG N-1E T FE ke g 3 Pk .
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Table 1 Cyanation of N-heteroaryl bromides with K4[Fe(CN)g]*
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¢ Reactions were carried out in NMP (5 mL), using N-heteroaryl bromides (2 mmol), K4[Fe(CN)s]*3H,0O (0.66 mmol), Cul (0.4 mmol), N-PrImi (4 mmol) and
DMEDA (4 mmol) at 140 °C for 12 h. ® Isolated yield.

He2-WRMENE B N- L BHE-5- IRk EAT N, 2 lds .
B 5- LEHEFE-2-FFEMEBE (5) 8] N- 4 B FE-5- 0| AT BNEAS AT B K UL AR, AT 28BN
WKIR(3) (3% 1, Entries 3~5), AIRKHUAH I L BEHEM B, AT LU (S iy R & B RS IA R RAL ).
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