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Solvent-free synthesis of 2-chloroethyl ethyl ether

WU Xiaochun, HE Yong, YUE Zhiwei, MAO Yexiang, ZHANG Hongmo*
( Sichuan Defeng Pharmaceutical Co., Ltd., Meishan 620000, Sichuan, China )

Abstract: Solvent-free synthesis process of 2-chloroethyl ethyl ether was improved. 2-Chloroethyl ethyl
ether was obtained from the reaction of 2-ethoxyethanol and thionyl chloride using triethylamine as catalyst,
and a series of washing with saturated sodium bicarbonate solution, saturated sodium chloride solution and
drying with anhydrous sodium sulfate. The structure of the sample produced was then characterized by
'HNMR and GC-MS. The effects of molar ratio of reactants, reaction temperature and reaction time on the
GC purity and yield of the product were further investigated via single factor experimental analysis. The
optimized synthesis process of 2-chloroethyl ethyl ether was as follows: n(2-ethoxyethanol) : n(thionyl
chloride) : n(triethylamine)=1.0 : 1.3 : 0.3, reaction temperature of 70 °C, and reaction time of 4 h. Under
the above conditions, the yield and GC purity of product was over 90.2% and 99.4%, respectively, and the
content was over 99.2% after kilogram scale pilot amplification.
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Fig. 1 GC spectrum of 2-chloroethyl ethyl ether
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Table 1  Effect of different solvents on yield and purity
sl rg;;ﬁ;i)g léié) wOKIM % W% 4l FE /%
Aty 1 0.05 78.24 97.88
MU 1 0.06 80.28 98.13
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P — 0.08 87.83 99.18
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Fig.2 Effects of molar ratio of feed on yield and purity of product
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Table 2 Effect of different catalysts on yield and purity of product
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Fig. 3 Mechanism of chlorination between 2-ethoxyethanol
and thionyl chloride
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Fig.4 Effects of reaction conditions on yield and purity of product
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Table 3 Comparison of catalytic effects of different catalysts
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R 3 AU, FERAE ST UL = S e i AE )
Asf 7= il A S Nl B 34 v At 3, 5 2.1.3 ik
H = SRR M 45— 3.
23 FYHZSINKEENH

AR, A SCERHRTE A O H AR — S R
J& T RF R, AW e NS,
[ [ A 25 5 B B (NMPA ) EF 2017 4F 6 H
A B B AR 25 5 EM A E 2 (ICH) |, X5t
LR N 254k 7 2 I AR 7 R 45 AN BR S H
i 2 AGFE ICH 145 2598 B A T A OCHF9E . ICH 7E
2014 4B T T[] Bl 2t R S 19 G 1 S DR o 2% I 1)
5220 (ICH-M7) , HIRSEZ R AT LA ik
fo-PEhl-E R U7, BRI 2y RS B (EDQM )



o5 5 RN,

850 2-58 L Hk CHETE R TTIR ) 5 L

* 1147 -

B AR R AT b — A B R ORE TR AR B T KE UL Bk
e ) i 25 RS 22 K 8 38 oMl file = oF 68 P R P 4 o
BTSSP, X2 AT 78 40 i 35 DR o i 2 o o
FEW R 2 R RE AR . BT A e N R 2 1

TEAR SN A et e Y — G AN AR I A B 5K S N 43
VK, XMOTEIR T VR, NERZGTY 2-5K
CHE CEETR IR T IR 25 65 B DG S 4%, T XL
B BRA O], A A EHE ICH M7 45 3 R 2K

P H R B TR 5 ok H M SO CTERR T 2T
WM, P, 2 M8 SCHR[20], SR A 53532 ( ECD
Rl &% ) D2 KR =P i R N B
R . A 3% K . Agilent DB-1701 (30 mx
0.32 mmx 0.5 pm); FHEFETF: WIGHEE 40 °C, 4k
£F 5 min, Ll 10 °C/min FHE % 120 °C, FL) 40 °C/min
THE % 220 °C, 144% 5 min; PEFECOIUREE: 100 °C;

K gs (ECD) . 300 °C; 4r¥itb: 1:100;

HEFERD: 0.2 pL; AMRWE: B (HA4ARS)

3 mL/min,

X HER ) 4% . PRI 0.5 ¢ & 10 mL
Huifth, MOEERITRBERZE, 75, 1EHR
XTI 2, I AR & i U s s i, g
B E R BT R N 0.5 me/L IS o

BEAR A H 5 FREC1.2.1 = 1 g &

10 mL i, InCREEEmB 2205, $lk
AR R 100 g/L BRI

G RER B A H LA S AR S E an R 5 BT
7~o LS AlAE, G AR £ B8 15 (] SA 2.885 min,
V) I AL BE I E) A 3.946 min, K AR
T HIH

g a— SR

e b—HEi
2 a
Ltii;ﬁL;:ji:Zs

1I0 1I2 1I4 1I6 1I8 2IO 22
R B i} [ /min
K5 S E GC ikl
Fig. 5 GC spectrum of residue of thionyl chloride
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Table 4 Result of amplification test

e égﬁz —WWRg  SoMe WEM wokA% HE% T
1 1351.80 2319.91 455.32 90.78 0.05 99.53 99.37 A A
2 1351.76 2320.15 455.45 90.29 0.06 99.47 99.24 R
3 1352.00 2320.41 455.83 91.10 0.08 99.45 99.26 KA
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