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Study on Synthesis and Impurities of Bromoethyl Diphenylacetonitrile
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Abstract; Bromoethyl diphenylacetonitrile was efficient synthesized from diphenylacetonitrile and di-
bromoethane in sodium hydroxide aqueous solution by phase transfer catalyst of benzalkonium bromide.
Effects of different phase transfer catalyst, base, base dosage and raw material ratio on the yield and
selectivity of the reaction were investigated. After optimized the reaction conditions, the best synthesis
technology of bromoethyl diphenylacetonitrile and the ific synthesis of two impurities have been a-
chieved. The structures of bromoethyl diphenylacetonitrile 2 and the two impurities of 3 and 4 were
characterized by '"H NMR, “C NMR and MS(EI) , respectively.
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(1) MOEZIRLNE 2 G

m NI AN 2R A5 5 ¢(25.9 mmol ) , —
TR KE 4 mL(46.8 mmol ) , ZRFL IR 0.43 g(1. 1
mmol) , A ZEAFK W (15 ¢ NaOH, 30 mL

H,0) ,FHi 50 °C 4 S he AR ER, LW
CPRAE I, Yol R ZEBR VA, A D i A T kT H [
A, a8, Ve, T AR B[R 6. 9 g, IR
90% , 41 91.97% . H & B 45 45 1 0 [ A
5.8 g, 4l 99.10% , m. p.68.5 ~69.5 °C (X
Bk R 67.5 ~68.8 °C); "H NMR (300
MHz, CDCL,) §: 7.31 ~7.18(m, 10H, ArH),
3.31 ~3.26(m, 2H, CH,), 2.90 ~2.85(m, 2H,
CH,); "C NMR (75 MHz, CDCl,) §: 138. 80,
129. 23, 128. 42, 126. 67, 121. 28, 51. 60,
42.66, 26. 67; MS (EI) m/z; 298. 90 (100% ) ,
300.90(98% ) .,

(2) 2403 W2 n A A%

MNP IMARCE IR OHE 1.2 g(4
mmol ) , R LN 0. 77 g (4 mmol ) , 4 IR
0.086 g(0.2 mmol) , A AH/KIHEW (3 g NaOH,
6 mL H,0) , F+if& 80 °C, %+t S h, Wi ZRER,
b g DR AW e e A A A0 65
g, I 40% 5 m. p. 202 ~204 °C (SCHR'" 4Rk
#4200 ~204 °C); '"H NMR (300 MHz, CDCL,)
8:7.29 ~7.16 (m, 20H, ArH), 2.46 (s, 4H,
CH,); "C NMR (75 MHz, CDCl,) §: 138.15,
128.05, 127.15, 125.64, 120.76, 50.08,
34.41; MS(EI)m/z; 412. 15,

(3) Z=J5t 4 1 a5 L

MNP IMARCE IR OHE 1.2 g(4
mmol ) , AHF[ IR EZ 0. 086 g(0.2 mmol) , F AL
JKIEW(3 ¢ NaOH, 6 mL H,0) , JHi 80 C, [ if
5h, REEZEME, LR OER(2 x30 mL) ZEHL,
HIFANLZ, TR T4, i 08, D8 W &
e i AR B A 0. 8 ¢, % 91% ; 'H NMR
(300 MHz, CDCl,) &: 7.38 ~7.32 (m, 10H,
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ArH), 6.27 (dd, J =17.1 Hz, 10.2 Hz, 1H,
HC=),5.52,(d, J=17.1 Hz, 1H, =CH,),
5.47(d, J=10.2 Hz, 1H, =CH,); "C NMR(75
MHz, CDCL ) §&: 139.46, 137.04, 128.94,
128.25, 127.70, 120.61, 117.67, 54.80; MS
(El)m/z: 218.90,
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WL Ty %, 43 5 58 T AR RS AL R s
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I 2 WORANEREE Y520 . EHRE Ry 20 45 R B
RZE 2 By &t R AR IE—3 HPLC 43#r

(1) MEERE AL

L1 N AS[E AH L B8 A 4L 57 (4 mol/mol) X} 2
W . R 1 AT UL, i AABEE B4 AL 7] Y
WSO ] I8 8 T AN IR 5 A A AR e, i R
FLIREL 1Y S B ROCR e, W3R 3k 31 90% [
TEFEARFLIR B AR RS AL

R AHHEFARATRIXT 2 P52
Table 1 Effect of phase transfer catalyst on the yield of 2

WER MTH =z AR
fefer  wfkE R I
PR/ % 78 85 90 10

(2) AR

FA T LR DL A MU ICHLER 2 e
RSN, AR L 2, SCRRAE SRR, AL =4
J19 IR IE (4P 8RN 157, 1 G AL B S S A 614 )
RORBLYS AR JCHUBR AR FR B 1) S SR ANE , 3R]
A T A AR B B, IR, e s SR AL i
VR )

R2 A[FEFPEENT 2 WA B R
Table2 Effect of different kinds of bases on the yield of 2

BREIRISE =k MEmE  BRERER EEALEN
W%/ % 65 56 46 90
(3) Wty

DL AL B o i, 5 ol i 5 ¢ (100
wt% ) W% 2 M ABCR IR A K, (B IEF) 2y
Wy r TR A B8 00 8 X 5 28 245 ik ) o R LY

M) , 550 36 2% B A [m) sk 1) P 6 X6 5 I B 8 M (e
NEASHRBHR R 2 & ) By sem, 25 R L3k 2,
T AR K], AR TR 15 ¢ (300
wit% ) W, 2 R
R3O AEXT 2 EEPER R

Table 3 FEffect of base dosage on the selectivity of 2

B R g 5 10 12 15 18

VEREME/%  80.21 85.51 86.64 88.78 83.63

(4) JFURHAC HE

AT 1,2- R 2 e P i 1 42 ] A
Pit, R ZIE 1 5 "R OB BN 2 R A
AEERI, LREIR IR 4, R4 W LFE
M, S WA R Y R Z e (1)h
(ZWake) =171 8, LU HAR ™8 2 Bl
By o SR HPLC 73 A i, IR S Be iy e 5]
AR IR, B2 0 4 Al AR HOBUBA 2% Bt 3 184 22, i
TR L i, T TR S F B R
Wy AR R RE D AR, DT S0 2 T HH AR R
BT [

F 4 FURHEC LR 2 ORI

Table 4 Effect of raw material ratio on the yield of 2

() /n( —]ZEE) 1/1.4 1/1.6 1/1.8 1/2.0
%/ % 74 75 90 78

(5) iR

S B i E X 2 KLY R R AN R
{HXT 2 BOE P B AT B2, 5 R UL R 5. W]
PIE W, R 50 C R, B B fE. RO
HPLC 73 8% , 5L fi 19K P, B Bz 4 Al 3R [ iR 7
AR P 2 5 R AR T3t s P, XU R
Jit 3 I HBr 2% 5t 4 S 295

RS IR 2 PR R

Table 5 Effect of reaction temperature on the selectivity of 2

Wz C 40 50 60
BEFETE/ %

87.56 88.78 84.81
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TARCHENERE, AR R B N R A
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