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Study of side-reaction on synthesis of glyphosate induced
by glycine m ethod

HUANG M ing, YN Yingwu °°, ZHA Zheng jiong’
(1 Schoolof Chen istry and Chen istry Engineering, Sou thw est University, Chongqing 400715, China;
2 Deparment of Chen istry Tsinghua University, Beijing 100084, China;
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Abstract Itw as found hat the side-reactions caused by fom alehyde isan mportant nfluence facor in
the synthesis of g yphosate started from glycne by analysisw ih “C NMR, "PNMR, and 'H NMR.
Hydroxymethyl phosphoni acd Po hris N—(m ethylatbn) glyphosate and phosphite w ere the m an by-
products and reducng or restanmng the generation of them is the crux of optin zng glyphosate
technique O ptin zng the technique of synthesizing glyphosate startng fran glycne has great
sinificance n theory.
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Na l
( Q 5h), , pH
12 8 (1) , L2 3 A REHE(HWE K LR
BC'"  250mL 173 g(0 Imol)
L1212 1 30% 4 25 ¢(Q 35mol)
19. 29 ¢(Q 25mol) T<42 C, 15 ¢(Q 15mol), 120 C,
lh , (7+ 8) 3P 16 2 g(0. 2mol), 120 C
, 5h -008~ -0Q095M Pa
1213 50g ,
34 63 g(Q 3mol), 50C 2 h 8h, (4)22 45 g 198 ~
(10+ 11) pH 8 2 201°C, 73 4%
, pH 71 L2 4 FHBEFEN(SE RAZE
40 C , 30% D 250 mL 173 g(0 Imol)
106 45 ¢ (Q 875mol), 40 C 30% 12 43 ¢(Q 1 mol)
, ,5h 50C 37% & 1 g(0 1 mol)
120 C -0 08~ -Q 095MPa (0 Imol), 1207C 4 h ,
, 8 h, (5)17 58 ¢ 211~ 213 7C,
60 ¢ , 8 h 96. 3%
(2)37 605 229~ 232°C, ( 125 KR H A E R pH
)84 24 %; ,
70 20% , 0. 1% ( 8% ),
122 ARAFERR (3)HEIREER
A (1) 23 67 g ’
(0 02mol), 50 C 30m n,
40 C 21
30% 81 g 120 C 5h 1~5 1
1 1~ 5 '
Tabk 1 NMR data of can pouds 5
Compd 3'PNMR, § 3C NMR, & 'H NMR, &
1 - 55.29(CHy ), 91 40(CH,) 3.31(s 2H, CH,), 4 62(s 2H, CH,)
2 10 56 48.22 49 73(P—C), 53.21(N—C), 173 43(C=0) 3.22(d 24, CH,), 3 97(s 2H, CH,)
3 27 6l. 03 62 34(P— C) 3.64(d 2H, CH,)
4 8 47 55. 41 56 83(P—C), 61. 24(N—C), 174. 23(C=0) 3.57(d 2H, CH,), 4 32( s 4H, 2CH,)

5 8 53 4. 56( CH,), 53 04 54 85(P—C), 58 25(N — C), 2.99(s 3H, CHy), 3 32(d 2H, CH,), 4 08 (s
169. 28(C=0) 2H, CH,)
1 Dcel BC NMR 'H NMR

" DCCL was used as its reagentfor compound 1 in '"H NM R, forothersD,0 wasused The cabon which comected w ith phogpho rous woukl

split no o peaks n *C NM R, and hydrogen connected w ith the catbon w ould split into w in peak in '"H NMR.
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: 810 56 (2), 65 00 'H NMR \
(6), 58 47 (4), 58 53 N-
(5), 622. 72 (3) \ ('
, 3 5 (1)
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25 (8)"" :
: , 891 40
el , 55 29 §91 40 5529
(1) :
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2
Table2 “C NMR and 'H NMR data of depo lym erization
Cam pd 13C NMR, & 'H NMR, §
N (CH,CH, )5 9.59(CH,), 47.21(CH,) 0.95(q 3H, CH,), 2 45(t 2H, CH,)
CH,OH 50. 00( CH, ) 3.34( s 3H, CH;)
CH, 0CH, OH 55.29(CH,), 91 40(CH,) 3.32('s 3H, CH,), 4 63(s 2H, CH,)
232 HRWEARE (3)HAE R Yo ~ Fo “C NMR
, , 'H NMR N- (
( A) 1)
"CNMR 'HNMR "PNMR 24 pH
( 1) 3
o 70%, .
2 A3HHBE (DT E
: (1) : pH |
(8) ,
(13), (4) ( B),
l8J; 3 }i‘l
(2) (6) ;
( C). H ,
10~ 19% , H
5%~ o , .
234 NFEEZHBENE K
, N- pH
(5)( D),

( 120 C'™) o
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Nal
3 pH
Table3 Phosphorus disiribution of acidolysis products under different pH
N-
Na pH Hydwoxymethyl N-(M ethylation) The sam of
G lyphosate Mo Po hris/% . . Phosphite % . .
pho phonic ac id %o glypho sate %o side-reaction Yo
r - 70 12 12. 43 7 86 764 1. 95 29 &8
2 93 49 4 14. 20 23 58 1177 1. 01 50 36
3 89 62 26 10. 22 17 89 8 4 1. 09 37 A
4 85 63 (8 10. 91 14 54 7 46 2.01 34 2
5 81 69 23 9.97 12 27 6 33 2. 00 30 77
6 78 70 72 9.58 8 44 3% 2. 60 29 8
7 75 73 15 10. 38 7 20 32 3. 00 26 &
8 73 73 29 11. 38 558 4 2. 81 24 71
9 70 72 47 15. 51 410 479 313 27 53
* 1 H " Reaction 1 is the traditonal technique w ihout controlling the {H.
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