5 26 % % 6 1]
2005 % 12 A

#F 85 M O K ¥ ¥ #

Journal of Qingdao University of Science and Technology

Vol. 26 No. 6
Dec. 2005

T EHES:1672-6987(2005)06-0479-05

TERERMNHIE

RmE, THHF, WEMR, TE€F

Q. FSBE A T, LR F5 2660421; 2. EHREBI YK AT R, LK B 262700)

W OE: 2,6 CARE PR ACBRAPETHALZRM, RA—MHEHF KK
IEHBE,NREMNTERGGRBFTTHARL. FETREESSRELERG T, KT
THREGEBEE BBELEEP n(2,6-—ZAEXE) tn(FE)=1: 1.5, R BBE 75
~80 C,E B2 h; LR AP n(2,6-~CAXER)  n(fZBE)=1:1.1, LA
B 30~35 C,A il 1 h;BERET n(2,6-=CEEE) t n(TH)=1:55AE
BAESOC,REBNESh, EREREEMT, EHeEA BN LEL, =Rk EL TN
L, FRERAR BT ELBERSCBRBREN TERNETRE . GRS EALFMFE
fo ZEV ARERE.TRRESHELES,

XKEiR. hEN; TEE; 2,6~ AXK

RESES: TQ 457 XHEARIRES: A

Study on a New Process for Synthesis of Butachlor
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Abstract: A new process for the synthesis of butachlor was studied by using formalde-
hyde, 2, 6-diethylaniline, chloroacetyl chloride and butanol as starting materials. The
effects of reaction conditions on results were examined, and the optimum conditions
were obtained. In the first step, n(2,6-diethylaniline) : n(formaldehyde) =1+ 1.5, re-
action temperature 75~80 C, reaction time 2 h. In the second step, n(2,6-diethylani-
line) * n(chloroacetyl chloride) =1 : 1.1, reaction temperature 30~35 C, reaction time
1 h. In the third step, n(2,6-diethylaniline) ¢ n(butanol) =1 * 5.5, reaction tempera-
ture 50 ‘C, reaction time 5 h . Under the optimum conditions, the purity and yield of
the product were about 93% and 87 % respectively.
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FER AP HERS | [ A R R R B R MR
FIA—EEBRFBM B E, M#KE 75~80
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W2hjg  BELBRIEEK ELKEHEL.
BHZEZR.BEMA—CERNAZBEAM_H
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2.1 FEHEENREERORE

2.1.1 2,6-ZZEFEA P BEEER LB m
H2,6-— ZEEEM BT, B, &AL

WRAFEIR. n(2,6-"Z %K) ¢+ n(H

BONBE N 1:1,1:1.3,1:1.5,1:2,%K

MERMOZPEILE 1.

F1 2,6 _ZEERSHBERELM
TERK N4 E YR
Table 1 Effect of n(2,6-diethylaniliane) : n
(formaldehyde) on yield and purity of butachlor

n(2,6- “ZEER)  n(HE) THERKRR/% TERLE/%

1:1 72.0 78.5
1:1.3 86.0 89.5
1:1.5 87.6 93.6
1:2 76.4 88.1

HHERMAGRMMEIR &S, LT, AWB AN
K IBBALE N R M n(2,6- L BEER c n(FB)=1: 1.5,%
RV 75~80 C, BLAF ] 2 h; BiAb R & :n(2,6- 2 &%
B n(HZBEO=1+ 1.1, R BE 30~35 C, KM Hf ) 1 hs
B AL R & n(2,6- " ZBER) * n(ETE)=1:5.5KM
{5 50 'C, E M ATIE] 5 h,
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MBETHE., SERIIBRNFEESINHELRES
R BRSSP = A RS HCL % HCl 258
ZFMBIN, NTIRRE= T HEEHERE, B
W n(2,6- _ZEEM : n(FE)=1:1.5,
2.1.2 2,6 " ZEEMMAZBEERILLLEY

AU

RREERMAGEARE, EET n(2,6-22
BEEM  n(AZBFOFH A 1 1,1+ 1.05,1
L1 L2RBy, RN RMENL RBERL
%2,

%2 2,6 ZEEBRSHZEBRE/RELLN
TEREENLERNEE
Table 2 Effect of n(2,6-diethylaniliane) *

n{chloroacetyl chloride) on yield and purity of butachlor

n(2,6-ZZHRE) TRERSE  THEEAE
(HZBR /% /%
1:1 85.2 89.1
1:1.05 91. 3 92.8
1:1.1 87.6 93. 6
1:1.2 84.7 86. 8

EPMEREH, HE R B R E/RE K
B0, TR B ok 3R S B O b AR BT, {8
Yn2,6-—ZHER)  n(AIBFOKRT 1
L1 Jg, Fris T B R A e 38 0 4 JF R T PR A, X
RERARBEARE K. BBRERMELE,
UHNBREZH B THRZBEEFBE.Z2HX
HOKBRIBEE A BRBRERN HCL SREREBIR
BL, ATRRRAR T SRR U R F i B . R W] 6 4%
n(2,6- _ZEER)  n(BZBE)=1: 1.1,
2.1.3 2,6-"ZEEEAT BEEE JREC B R

REFHCRNKEARE, ZET 2,60 2%
R T BEEEREC L RN G R, TR 4
RIE 3.

EPHERUEH . EMETEMARY#T
B AR, B n(2,6- _ZEERK :
n(ETEOKRE 1: 5.5 5, =RAKREREER
BEUVBMRERE. ZEINTEELI K. ¥

TEHRIBARTSRA, Bk, %8 n(2,6-
TLEER s a(TE)=1:5.5,

F3 2,6 _ZEEREMTHBE/RE LM
TERERMEFNKP
Table 3 Effect of n(2,6-diethylaniline) :

n(butanol) on yield and purity of butachlor

n(2,6- L HEM) ¢ TRERE T ERAE
n(T D) /% /%
1:1.5 — -
1:3.5 81.4 85,7
1:5.5 87.6 93.6
1:7.5 87.7 93.5

2.2 REBEMNRELERHTIE
2.2.1 J&REAC S BLIR BE B9 R

PRIF B RONL 4 14 18 7], 25 22 086 ik 1k B2 B i
BEX YRS E R, TR R ALK 4,
4 Ui, BEE I LR B B3R, P R 2
L. 7E 75~80 C &M T, = PR Al % 85% LA
t. Hlt, EERMNRER 75~80 C,

F4 BEACERBEXT R E DS EGRKN
Table 4 Effect of reaction temperature on yield and

purity of butachlor in the first step

BRI EE/C TER R/ % TR/
65~70 71,0 77.5
70~175 84.4 92. 8
75~80 87.6 93.6
80~85 85.5 90.5

2.2.2 BRALROBLIEEHIR W
RIFHER M AGHER, FETBARMLE
BEX YR S E W, TRERILE S,

%5 BMUEEBRENTERERMNEEHRE
Table 5 Effect of reaction temperature on purity and

yield of butachlor in the second step

RRLiR R/ C TERR/ % THEBEAE/ %
5 ~10 81.8 88.1
30~35 87.6 93.6
40~45 86. 8 92.7
65~70 80.2 85.8




482 H

OB & Kk % % #

%26 %

RPMEFE U, BEL IR K& KR # T
77 B WO SR Al BE S B 2 5 AL ST A TR
B 30~35 C,
2.2.3  BEfL R IR BE BI5¥ WA

RIFHE R P& MR, 5T B R MR
EXTYRESEEN ., FEERILE 6.
FHRGRUEH,50 CUIT MR EREMLXT
B SR B 4 BE S W N A R B B R A
FRREFETES R, SRR M NRE R
50 C.

6 BURNBEXNTERGETERNER
Table 6 Effect of reaction temperature on purity and

yield of butachlor in the third step

R RLE I/ C TR H /% TR B/ %
30 87.7 93.4
40 87.3 93.0
50 87.6 93.6
60 84.5 87.9

2.3 IR BRIRYE X R 4R AR
2.3.1 MR AL B R B [E] B R TR

BRIFH B RN &R, % 5 T 4 ik A = BL
BRI PR S A R e, TR EE R LK 7,
B Y 5 SR UL B, SO B[] R RS BB SE &
AL B R NETE R 2 h BF,2,6- — Z B E K AL
kP 98. 4%, BEK R ME R, R EAEL
BEM., FE, k8RR N MBS E R 2 h,

®7 BERAEEMEXNEHELENRRD
Table 7 Effect of reaction time on conversion

of 2,6-diethylaniline in the first step

X BB 1) / b REHEAE R/ %
1 87.3
2 98.4
3 90.7
4 98.7

2.3.2 WAL L A [R] B R 0

PRAFHEE R B AP A IR, 5 28 T Mt 1 S R B
(8] X = ) W 2R 5 A BE S M, BT AR 45 R L3R 8.
8 PME R, YR EEY 1 h G, R
LA R AE A, T R ey i R A A BE A B R B L 1E
A BE . FIEEBA R A E R 1 h,

*8 BUNEMEAMNTERGAESEENER
Table 8 Effect of reaction time on purity and

vield of butachlor in the second step

R L8 [E /b THEBERE/%  THEEAGE/%
0.5 83.8 89.1
1.0 87.6 93.6
L5 86.9 92.5

2.3.3  WEAL I N B (R 49 B R

RIFHE RN A& G5 28T BEL R B At
XY RESHEMEZR, FEERLE 9.
R RS UL B, Bk Ak S L B R] XY 7 ik
RMAERFH BERNEREDL S h UEREEA
BRI, Rk, oT EEEREL R B BFE] A 5 h,

RO BHLR B (X T 8RR A BB N
Table 9 Effect of reaction time on purity and

yield of butachlor in the third step

B i B/ h T B/ % TR/ %
2 79.8 84.7
3 83.8 86.1
4 85.1 91.3
5 86.6 93.6
6 86. 8 93.7

3 THEIEERFNEMTE

B BT B 7 4 R R H B MR R
Tl e . RaEEnE 1, NE 1 TE W, BF
BERTRTERMEFESS 3 MR E 2
~E S5 MR EMNMRER. SHE1H, T
Bk SO % & A £R 8 B[] 5. 450, 10. 064,
15. 61 F1 20. 624 min & KK B EZ B TE . JR
¥ 2,6- 2 BmEMR.2 -2 RERZBmMEBE
REFn T Rk, b TR AR 93.6% .
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Fig.1 Gas chromatogram of butachlor
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Abundance
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Fig. 2 Mass-spectrogram of butachlor
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Fig. 3 Mass-spectrogram of impurity 1
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Fig. 5 Mass-spectrogram of impurity [l
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