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UG 04 15 % Bruker 400 MHz AU % % 3 9% 1Y
(CDCL, A, TMS S NAR ) 5 H A H: QP2020NX
S - B e Y ; Varian CP-3800 %A HH (1, 11%
L (CP-WAX 57CB E4144:).

WA K, [Fe(CN), ] - 3H,0, —H LK ( DM-
SO) KA RIS [ L BTRL T AR
TR A B 7] 5 S8 A A RS | 2700 R R
H B R ERHE A R AL A 3R 34 R 4 b 4k
1.2 FREHEK

TE 40 mL = RN A 0.5 mmol 753 H
i .0. 75 mmol K, [ Fe (CN), ] + 3H,0.0.5 mmol
Cu,O F12 mL DMSO, Jf i) 5z i 48 i 78 480 <, N
SHEIRF] 1.5 MPa. SR 5 7E 140 °C T #1912 )
40 h. FE R N EEHG A HI B, A DU LA
Ry, A TS AR CTE ST B0 P RS AR A
R G —TAT I A aE A R AT Al A8 5 G (U
A V() V(LR ETR) = (10 ~20) /1),
P AE R E s H NMR F1°C NMR 4iE.
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B, RAEE =R N 41% (JF5 8) 5 CuBr, ,CuCl, -
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hd= T A5 FEH/ %
1 S R CuCl 0
2 oK CuCl 9
3 7Ny o CuCl 16
4 MR CuCl 12
5 N CuCl 27
6 DMF CuCl 31
7 DMSO CuCl 49
8 DMSO CuBr 41
9 DMSO CuBr, 38
10 DMSO CuCl, - 2H,0 45
11 DMSO Cu(OAc), - H,0 2
12 DMSO Cu(NO,), - 3H,0 27
13 DMSO Cu(acac), 43
14 DMSO Cu0 61
15 DMSO Cu,0 73

T NEAE(R 0.5 mmol ZHIE,0.75 mmol K, [ Fe(CN), ] -
3H,0,0. 5 mmol f#4L#,2 mL ##I,1.5 MPa 0,,140 C,
40 h; =Rl S A TE AT RE , LA DU B8R PO AR.
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FH TGS 72 R 41% (J7 5 6) 5 111 R
ST BH B R B 6 BRI S R 1 R
(76% )75 5) . UL IZ SN % B A8 HAT —
FRBURR . 2-Z8 I B O- T80 HH st th BB A b &% A 4
b, BER =875 53508 87% M1 77% (J§5 11
JF5 12) . 558 T Z A5 B B m) R niy, Herpr 1-mk
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Fe ok as 3R 3 257 Wi BRI A5 s

N5 (F5 1) :"H NMR (400 MHz,CDCl,) ;8 =
7.71 ~7.56(m,3H),7.48(t,J =6.6 Hz,2H);
“C NMR( 101 MHz,CDCl,):8 =132.8,132.1,129. 2,
118.9,112.4.

4-JR40E (FF52) . "H NMR (400 MHz,CDCL, ) ;
8=7.65(d,J=8.7 Hz,2H),7.54(d,J =8. 6 Hz,
2H) ;”C NMR (101 MHz,CDCI,) :8 =133.6,132. 8,
128.2,118.2,111.4.

4R NE (F 5 3):'H NMR (400 MHz,
CDCl,) :6 =8.36 ~8.43(m,2H) ,8.06 ~7.76(m,
2H);"“C NMR(101 MHz,CDCl,) :6 =133.5,124.3,
118.4,116.8.

4EIIEH R H S (75 4) .'"H NMR (400 MHz,
CDCl,) :6=8.16(d,J =8.5 Hz,2H),7.76(d, ] =
8.5 Hz,2H),3. 98 (s,3H);"” C NMR (101 MHz,
CDCL,) :6 = 165. 4,133.9,132.2,130. 1,118. 0, 116. 4,
52.7.

4-HIKNE (F 5 5):"H NMR (400 MHz,
CDCl,) :6=7.56(d,J=8.1 Hz,2H),7.29(d, J =
7.9 Hz,2H),2. 44 (s,3H) ;" C NMR (101 MHz,
CDC,) :6=143.7,132.1,129.0,119.2,109. 3,21.9.

2- KNG (75 6 FIF5 7) .'H NMR (400 MHz,
CDClL):8=7.71 ~7.53(m,1H),7.52 ~7.37(m,
1H),7.36 ~7.14(m,2H) ;" C NMR (101 MHz,
CDCL,) :6 = 141.9,132.7,132. 5,130. 2,126.2,118. 1,
112.8,20.5.

4-HE KNG (F S 8):"H NMR (400 MHz,
CDCl,):8=7.61(d,J=7.2 Hz,2H) ,6.97(d,J =
7.3 Hz,2H),3.88(d,J =1.3 Hz,3H);” C NMR
(101 MHz,CDCl,) :6 =162.9,134.0,119.2,114. 8,
104.0,55.6.

3,4,5-=HEHRNE ()75 9) .'H NMR(400 MHz,
CDCl,):8=6.88(d,J =1.8 Hz,2H),3.91(m,3.92 ~
3.89,9H);"”C NMR (101 MHz,CDCl,) :6 = 153.6,
142.4,119.0,109.5,106.7,61.1,56. 4.

3 4- W SN ()75 10) .'H NMR (400 MHz,
CDCl,):6=7.23(dd,J, =8.1 Hz,J, =1.0 Hz,1H) ,
7.06 (s,1H),6.89(d,J=8.1 Hz,1H) ;" C NMR
(101 MHz,CDCl,) :6 =151.6,148.1,128.2,118.9,
111.4,109.2,105.0,102.2.

2-ZENE (FF5 11) ."H NMR (400 MHz, CDCL, ) ;
5=8.25(d,J=8.2 Hz,1H),8.09(d,J =8.2 Hz,
1H),7.93(t,J =7.1 Hz,2H),7.71(dd, J =7.9,
7.1 Hz,1H),7.64(t,J =7.5 Hz,1H) ,7.53(t,J =
7.7 Hz, 1H);"” C NMR (101 MHz, CDCl,): 6 =
133.3,132.9,132.7,132.4,128.7,128. 6,127. 6,
125.2,125.0,117.9,110.2.

9-FILBE (F5 12) :"H NMR (400 MHz, CDCL, ) ;
5=8.67(s,1H),8.42(d,J=8.7 Hz,2H) ,8.08(d,
J=8.5Hz,2H),7.73(1,J =7.5 Hz,2H) ,7.60 (1,
J=7.2 Hz,2H) ;" C NMR (101 MHz, CDCl,):6 =
133.2,132.7,130.6,128.9,126.3,125.2,117. 2,
105. 4.

2-E LW (FF 5 13):'"H NMR (400 MHz,
CDCLy) :6=7.59(s,1H),7.10(d,J =3.6 Hz,1H) ,
6.54 (t,J =1.8 Hz, 1H);"” C NMR (101 MHz,
CDCl,): 8 =147.5,126.1,122.1,111.6.

2-FIEBEWY (JF 5 14 FIF 5 15):'H NMR
(400 MHz,CDCL, ) :6 =7.66 ~7.51(m,2H),7.08
(dd,J, =5.0 Hz,J, =3.8 Hz,1H) ;*C NMR (101 MHz,
CDCl,) :8 =137.57,132.92,127.81,114.32,109. 63.
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The Study on a New Method for the Synthesis of
Aromatic Nitriles with Benzyl Alcohols and K,[ Fe(CN), | as the Raw Materials

WU Qing' ,ZHANG Yongjiang” , TIAN Xinzhe’* ,ZHENG Xianfu’
(1. Luoyang Testing Center for Quality and Measurement, Luoyang Henan 471000, China;

2. Luoyang Cigarette Factory of Henan Chinese Tobacco Industry Corporation Limited , Luoyang Henan 471000, China;

3. College of Science,Henan Agricultural University ,Zhengzhou Henan 450002 , China)

Abstract : The new economic and effective method for the synthesis of aromatic nitriles is found via the realization of

a new reaction between benzyl alcohols with K, [ Fe (CN), ] using Cu,O as the catalyst. The reaction conditions

such as solvent, catalyst, temperature and oxygen pressure are optimized, and sixteen aromatic nitriles are synthe-

sized under the optimum reaction conditions,in which the isolated yields are 62% —87% . The reaction mechanism

is proposed that Benzyl alcohols undergo the aerobic oxidative dehydrogenation, followed by the conversion of aryl

formaldehyde into aryl nitriles. Compared with the related methods , the substrates are replaced by cheaper benzyl al-

cohols. Moreover, the used catalyst Cu,O is a heterogeneous catalyst that can be recycled, which obviously decreases

the reaction cost.

Key words : benzyl alcohols ; potassium ferrocyanide ; cuprous oxide ; aromatic nitriles
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