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WE REBERE T AEAEE R MoOy/ALO; AL T, +HE T MoO;, ALO; Al MoOy/ALO; T ML FIVEH R,
FIFH Hy0, BEATHR B AL BN SN, 45 R IR MoOy/ALO; HEALFI AR A 20% I MEALIE PE s, JURMEE L ik
100%, HBA R P BT 750 ) 30 22 R PR AR (R 284 SO b, Wik 3 80%. AL F S H] 6 AR
FHE] MoOy/ALOs; WK, 2ZRpums; 4 ik v

Selective Synthesis of Sulfoxides by Oxidation Using
MoO3/Al,O3 as Catalyst

Sun, Li Guo, Hangqi Pei, Wen™
(College of Chemical Engineering and Materials, Zhejiang University of Technology, Hangzhou 310014)

Yang, Zhenping

Abstrate MoOs/Al,0; solid base catalysts were prepared by impregnation method and the catalytic activity of MoOj3, Al,O4
and MoO3/Al,0; were investigated in the oxidation reaction of sulfoether to sulfoxide using H,O, as oxidant. The result indi-
cated that the conversion was 100% and no by-product produced when the catalyst of MoO3/Al,0; loaded 20% of MoOs.
Then, the intermediate of lansoprazole was oxidated by using the same method to get the corresponding lansoprazole in the

yield of 80%. The catalyst could be used 6 times without deactivity.
Keywords Mo0O;/Al,05; sulfides; lansoprazole; oxidationg reaction
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25 Varian Gemini 300 #% R34 i &
1.1 MoOs/y-Al,Os B &%

FREL— 52 2 [ (NH4)Mo070,424H,0 10 g % T B (1)
ARURK I K, 2K AT pH 5 9, FH%iE
MoO; I BT 53 253 0 A 5%, 10%, 20%, 30%, 40% 1) &
(1) y-ALOs AR N IR T, 85 C Nild FIH: 4K
SYSERYER, SRIGAE 120 'C FMHET 10 h, 500 C A% 4
h, #5513 3] MoOs/y-ALOs AL, Hil45 MoOs ¥ T i 43
B R 5%, 10%, 20%, 30%, 40% AL,

ML TR PR A M N S5 RS, o Ak 77
MK VRS, TUAS TS B AT EE A AR .

1.2 ZEETWEEK

& 50 mL =D, KOOI A ILmiEE 1.86 g
(0.01 mol), H¥ 10 mL, H,0, (30%) 2 mL (0.02 mol),
MoOs/y-ALO; (MoO; ffi# & 20%) 0.01 g IIAE| =)
o, BikE, 20 ‘CJMY 2 h, TLC FRER, RNV SERE, Hhk,
ISCEART 0.01 g, JEIRFIERE 28 R AR i, B4k
pnaliAt, BT D g 1.82 g, IR 92%. mup.
70.0 ~ 71.0 C(3C Bk " 69 ~70 C); 'H NMR
(DMSO-dg, 400 MHz) &: 7.44~7.48 (m, 6H), 7.63~7.66
(m, 4H).

1.3 4-SFERETWEIEK

JriER b A s g, e 90%. mop. 45.0~46.0
COCHkE" 47~48 *C); '"H NMR (DMSO-dg, 400 MHz)
5: 2.78 (s, 3H), 7.67 (d, J=9 Hz, 2H), 7.74 (d, /=8 Hz,
2H).

1.4 A-REFERETNHEK

TriIE B Ak, Rl 92%. mup. 43.5~44.5
COCHkEPY 43~45 C); '"H NMR (DMSO-d;, 400 MHz)
d: 2.35 (s, 3H), 2.69 (s, 3H), 7.36 (d, J=8 Hz, 2H), 7.56
(d, J=8 Hz, 2H).

15 4-BAEEFEFETWHEK

JiiERE B AR, RN 92%. mp. 83.5~85.0
COCHkERY 83~84 °C); 'H NMR (DMSO-d;, 400 MHz)
J: 3.83 (s, 3H), 6.96 (d, J=8.8 Hz, 2H), 7.44~7.46 (m,
3H), 7.56~7.62 (m, 4H).

1.6 4-FBHEFEFRETWNHEK

TR b AR, R 90%. mp. 106.5~
108.5 CCLilik{E* 107~09 C); 'H NMR (DMSO-dj,
400 MHz) 6: 7.49~7.51 (m, 3H), 7.66~7.69 (m, 2H),
7.83 (d, J=8.8 Hz, 2H), 8.31 (d, J=8.8 Hz, 2H).

1.7 BREEXETREE N
JivE b kR AR R T A A A R A, R N
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93%. 'H NMR (DMSO-d;, 400 MHz) §: 2.73 (s, 3H),
7.50~7.56 (m, 3H), 7.64~7.66 (m, 2H).
1.8 ZTEITWAIEK

Jii b R A, RS 90%. 'H NMR
(DMSO-dg, 400 MHz) d: 0.91 (t, J=8 Hz, 6H), 1.37~1.44
(m, 4H), 1.57~1.65 (m, 4H), 2.56~2.62 (m, 2H), 2.67~
2.75 (m, 2H).
1.9 ZZHNMBIEHK

7150 mL = UK KA MoOs/y-ALOs i
0.01 g. 2RFTAEEE 1.0 g (2.83 mmol)FIHIEE 10 mL,
FEBFE 10 min. SR 5 7E BRI TR IR S
0.0257 g (10 mol%, 0.304 mmol), 7EHELE 1218 I
30% [ A8 AL S 0.578 mL (5.66 mmol), {445 20 C
BV 3 h, TLC BREE. RVSERUE, F 10 mL 5 A EEHE
NPT, e H R R R 28R AL R, JFFHZK 100 mL.
L (50%)10 mL AR IRUESRAT F CILARKLE 0.934 g
FHAH 5 mL SRFE S, BT E 15 B b4k 0.836
g, W& 80%. m.p. 169.0~170.0 CCCHkEPY 169.5~
170.5 °C); '"H NMR (DMSO-ds, 400 MHz) §: 13.3 (brs,
1H), 8.30 (d, J=6.0 Hz, 1H), 7.65 (s, 1H), 7.28~7.31 (m,
2H), 7.65 (s, 3H), 7.1 (d, J=5.6 Hz, 1H), 4.9 (q, J=13.6
Hz, 2H), 4.8 (q, J=8.8 Hz, 2H), 2.18 (s, 3H).

2 ZR5HE
21 fEHFIHIESFIE

58 DL IR R IR, 30% i S AL S AR 7,
FH I A Y AR FEAN [ fbe A AR R AR A s 1. e A Ak 7
AEAERI AT RN 24 h, AE i — 2RI AR IR
45%, 1 HAT R =) 2RI AR . 5 A MoOs
o p-ALO; AL IR IERRIEIN, 45 R I RIEW
IIISCRIE = B T 70%, F H s N RE s — 2R
B XS5 R MoOs, y-AlL0; X AL R IE Mk H
ARG YE. O Tt — PP m ORI R, AT
HRBuES& T B — 8 fEE T MoOs/ALO; 1L,
HE—BRZ N AT, FRATT A 5%, 10%,
20%, 30%, 40%f1 51 %5 (MoOs 55 y-ALOs [ it )ik
TTHEST, 45 BoRBEE MoO; Sz i, Wi 2 5p
GRS Siaim ol 20% I IBCK B R iA 3] 92%,
SRR 2R 100%, J Wik B2 A AT = 2R AR
J, 0T AR A G O AT B e R e R
22 TWEERK

RPN IRIE 25 A, FRATERE T A F et
JE TR, LL MoOs/y-AlLOs (Bt b 20%) Ay fit
Fl, £20 CF, GEAAET 7 PTG, W
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BHlLE

R ER

1% 90%LL B 1), [\, S TRET BT, AT 1%
AR 2R Y H BB 500 299 2 R P M AR TR A AL
T 2R P . BRYESAE T 2 R AR, AT 1A
B AR ZR HR N T B R AN v A s S AR B PR S T
AT, BRI =PECRIRE] T 80%. (EMEA I A Al
Mg, A 6 WA 75%.

F1 MoOs/y-ALO; [W(MoO;)=20%] N itk 7]. H,0, HE
B A R TN

Table 1 Synthesis of a set of sulfoxides in the presence of
MOO3/V—A1203 [W(MOO3):20%] and H202

Entry Substrate Time/h Yield/%

14 P N N 1 90

S\
2 ©/ 1 93
S\
3¢ /@ 2 90
Cl

S\
4 /©/ 1 92
HaC
s
S s 5 - I
s
s
O,N
s
e o R
MeO
N
, @[\%s CHs
8 N 3 80
H @oomca

“ Conditions: substrates (10 mmol), 30% H,O, (0.02 mol), CH;0H (10
mL), 20 ‘C, 1~3 h; ® Conditions: substrates (2.83 mmol), 30% H,O,
(5.66 mmol), CH;0H (10 mL), NaHCO; 0.0257 g (10 mol%, 0.304
mmol), 20 C, 3 h; ¢ Isolated yields.
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AT, AZMEAL R I s W LB W] e 2 i T
Mo’ —O" AL/, 1843 Mo—O $ il SR
PEAR, Mo e BAT SR R T O T, AR
i B AL I B, AR 1T ZER T LU M, A P AR R AT
LR 2 o 7L A1 A0 57 BERR IR L 25 L AR T 2R 1A
R SR, RN BB T L LT 2 R B
K, EAM TR R P SR . kg —
TR IR A R 25 V5, A TR AE 1A N2 52,
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