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Phosphotungstate and Its Catalytic Performance
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Abstract A + -a-phenylethanammonium phosphotungstate CgH;,N 3;PW,,0,, was synthesized by a mild hydrothermal technique
and its structure was characterized by infrared spectroscopy nuclear magnetic resonance ultraviolet spectroscopy elemental analysis
and thermogravimetry. A probe reaction of the epoxidation of =+ -a-phenylethanammonium-cis-1-propenylphosphonate into a-
phenylethanammonium-cis -1 2-epoxypropyl phosphonate was carried out to investigate the catalytic performance of CgH;, N ;P-
W,040. A yield of 64% of epoxide and ee of 10.8% of a-phenylethanammonium-cis- 1R 2S -epoxypropyl phosphonate were ob-
tained with 2% catalyst at temperature 50 C .
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10 + -a 993
+ -a- 12- 127.13 129.02 129.25 139.41 *'P NMR DM-
SO 300 MHz &= -15.63 IR KBr v=3520
- 3130 3032 2936 2562 1965 1603 1497
13715 Keg- 1458 1389 1373 1314 1291 1223 1080
gin  12- + -a- 978 896 804 697 596 520 cm !
+ -a- CgH,,- CoyH3s N3 PW,,04
N PW,,0, FT-IR % C8.65 8.8 HI1.14 1.12 N 1.14
'HNMR YC NMR *'P NMR 1.30 W 69.03 68.01 .
uv TG 1.3 -0-
3.0g 50 ml
10 ml
35C 3.2 ml + -q-
16 —a- 20 min.
—a- 15 ml 10 ml
4o 40 C
a- -a- 2.4g 40% .'H
NMR D,0O 300 MHz &6=1.50 d J =6 Hz
1 3H 1.75~1.79 m 3H 4.39 q 1H 5.50~
1.1 5.62m 1H 6.06~6.29 m 1H 7.31~7.39
TU-1810 m 5SH IR KBr v =2937 2541 2181
190 ~400 nm 'H NMR P®C 1627 1545 1499 1456 1385 1182 1139
NMR *'P NMR Bruker Avance [l 1020 921 697 608 cm '.
TG Netzsch STA409PC 1.4
10 C min -a- 1.22 g 5 mmol
Nicolet 380 FT-IR 10 ml .
KBr 4000~400 cm ! C H N 35C CsHi,N 3PW, 0y
Flash EA 1112 Na,WO,  H3;PW,,0, 40 C
w Iris Advantage ICP- 30% H,O, 1.02 ml 10 mmol 50
AES Perkin  C 1 h. -5~0°T
Elmer Model 341 Polarmeter 12 h
1.2 + -a- .
1.19 ¢ 4 mmol 12- 0.15 ml 12 ece .'H NMR
mmol + -a- 100 ml D,0O 300 MHz 6&6=1.35d J=6Hz 3H
40 ml 1.51d J=7Hz 3H 2.77-2.87 q 1H 3.19
160 C 24 h 10C h ~3.25m 1H 4.40 ¢q 1H 7.32~7.37 m
120 C SH IR KBr v=3172 2977 2516 1629
+ -a- A 1537 1497 1456 1413 1235 1157 1053
0.95¢ 72 % W : 913 702 565 cm .
a=+1.81" ¢=1.52 g 100 ml EtOH UV
EtOH 1=203 226 266 nm 'HNMR DMSO 2
300 MHz 6=1.50 d J=6Hz 3H 4.41 g 2.1 A
IH 7.37~7.49 m 5H 8.24 s 1H BC 2.1.1 UV
NMR DMSO 300 MHz & = 21.00 50.26 1 A 12- a-
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A 2.1.3 TG FT-IR
A
12- a- 40 ~700 C
12- A 7.24% 3.20%
a- H' 0.71% 200~400 C 400~
600 T 600~700 C.
0, O.~W O, A 400 700 C
0. 3 A 400
- 700 C .
273 nm 266 nm 7 . Keg- 1606 1497 1458 cm ™!
gin 697 cm !
260 nm 0, 0.~ W 3032 cm ! CH
! A 2971 2936 cm !
Keggin . NH 3363
A 203 nm 3286cm !
> 0,~>W 0, 2971 2936 2600 1965 cm !
12- a- 100 &
a 98 [
- % _ ~7.24%
§ 94 }
o 2L
g i ~3.20%
< 90 [ i
% K =0.71%
oY ) EE N R E I B \I.\.\?
100 200 300 400 500 600 700
Temperature ('C)
. 2 A TG
400 Fig 2 TG curve of compound A
1 A a-
Fig 1 UV spectra of compound A 1  a-phenethylamine 2 3)
and phosphotungstic acid 3
Compound A is + -a-phenethylamine phosphotungstate
CgHpN 3PW 5,04 2)
2.1.2 '"HNMR “CNMR °*'P NMR £
s ()
A P NMR 8 = &
—15.63 12-
0= —15.30
Keggin ' NMR 13C NMR 400(I) I IéSO(I) I IéOO(I) | ‘250(; I IéOOd a iSO(I) B IlOO(S a I500
Wavenumber (cm ')
A a-
3 A 400 700 C
A a- Fig 3 FT-IR spectra of compound A 1 and compound A

Keggin

calcined at 400 2 and 700 C 3
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1 -0-
A . A 1080 978
- ) Table 1 Catalytic performance of different catalysts for enantio-
896 804 cm Keggln 12- selective epoxidation of + -a-phenethylammonium-

1079 983 890 ~ 850

800~ 760 cm ' !
P-0,
W =0y
W-0,-W
W-0.-W
W-0,-W
A 400 T Keggin
Keggin
400 C
A TG A 200~400 C
7.24% A
7.22%
700 C Keggin
Keggin
. TG 400 ~ 700 C
3.91%
3.98% Keggin
600 C A 400~
700 C 600 C
TG  FT-IR
a- A 200
C
2.1.4
A ap =+
1.81° ¢ =1.52 g 100 ml EtOH
a- + -a-
a-
2.2
12- A
—a-

cis-1-propenylphosphonate

Catalyst: substrate

Catalyst . Y % ee” %
molar ratio %
Na, WO, 1.76 60.4 0
H;PW,,04 1.76 66.3 0
Compound A 1.00 66.5 9.2
Compound A 1.76 62.1 9.8
Compound A 2.00 64.1 10.8
Compound A 5.00 50.9 12.3
*Yield of epoxide crystal separated from reaction solution.
b Rotation of mono- + -a-phenylethanammonium- - - c¢is -1 2-
epoxypropyl phosphotate a 3§50 = —2.6° ¢=5% H,O '
ee= a 2.6°X100% .
Reaction temperature 50 T .
1 N82WO4 H3PW12 040
a-
1.76% A
1.00% A
12-
HZOZ
HZOZ
19
a-
H,0,
a-
H202
20 .
pH 5~6 Keggin
Dawson
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