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Mesoporous aluminosilicate with zeolite beta structures (Al-MCM-48-BEA) was synthesized by the
dual templates, trimethylcetylammonium bromide for the introduction of mesoporous arrays and
tetraethylammonium hydroxide for the introduction of Beta zeolite structure. The material has high
hydorothermal and mechanical stabilities due to two-types of pore system: micro- and meso-pores.
Vitamin K was synthesized from trimethylquinone and isophytol over AI-MCM-48-BEA in supercritical
carbon dioixde.

AR ERA
(AT : 1Y)
[ERESES [ e & &t
2009 4FFE 1400,000 420,000 1820,000
2010 4EFE 1100,000 330,000 1430,000
2011 4R 1100,000 330,000 1430,000
W 3600,000 1080,000 4680,000

RFFE 458 - AT
Bt o8l - B - BREES BRETHIN - BRETAME
F—U— R Y= 2 Y — BB E A fh

D& IR LT E BRSS9 5 HuEk
D DS LR LT TR b,
Z ORI DI T, FRRtRIRE TSR &
BRI IRFE DML 2 X 5 720, B -
TRV — DR L 72 A HI Z ATRE S
T D EAINBAFER AR TH Y CO, PEHIHI
B REICZEMEEMDOER K VT 1
T ADRIE., BEEWOHIEZ WREL T

1. BRSO 5

I, BREMEOEE Y L4k, %
WE O BLEVE ORI N B RO
eV ooH5, ZbiTAMER
U & T b EIROA RN R OMLF
WE DBREEGY, FRICARERIZE XD
EEOGEPER INDIHKIZ o722
LIZESS D THY, BRIERICIE




LEWN O N BB Th 5D, 1997 F1Z
Anastos BER L=V — b3 12 R
A, b8 o2 £ Lo
HLOTHY, @iEPE - IR B
L IRIREE D © [EREER AR~ O iR |
BEFEY) DO HIEE, fRIBERT I K 2 ARk
DUELREANZL EEND,

ek, REOTRILXF—HE L KED
BEFEY) & P 3 2 ks R, N2k
FEEOBRBEFT 7 0 XA DRI
L., 20BN ednTE, &
I, B, DEAEERFRETDHE
i, B WAEEOT7 AT
NRAEAEFET D7 vt ADOBRERME
WESL D LBEVEDRGRFR SN D EIC 72 » T
X7, Tho o, AEICRDD
(b5 D&%t E-factor 23piERALF:
S R THER I KR & W S 3 R 1
INTW5, B, —fdHz b OFEE
BENDETH, 2K LToRBEHE
NEL IR HREER S 5,

2. WHEOHEM
AR, Z OHIBICE 5T 572012,
FEFE, HEBREFICREAMORI N
Wit 7 v ALKFEBEORKE, HD
UVITEEKIE(E T L R = A EKIEAR
Hign ., MEKEEL A XED VA AR % [H
KE~OIREZITH) Z L2 HET 5,
TS OFRE E R T T, ERRR
it Hric, BATA FEOI 7 aR
— T AME R fiklE L T BV < oo fl
FruvARNERAbLEINTERER, R
7. a— 7 BRI X BEMES L, R
TOWEWE I DIEMIER T, £<
DO RMBEDFRERN T - TIEN R0,

[ AR R it & RIREIC 7 7 A > 7 2 v
RERNT . RERT VA1 U %5 D M e fb it
NEHEND, LxL., 26 ofiix,
ERICE L D= RV —DRLETHY
TEIR S K 2 (BN TR S 752 [ A K L ik
DEIRNB KD LTV D,
D7, B DDA RS X D EREE
AMPERIE & RENE & R 2 R
iy [ AR i O | BN B2 OFRE & 7
S>TWAH,

3. WL HE

HEEE BIL, 27 uR—7 ZEoA|
s X OIS BE O fRIASE . 7 ) —
{bF7 a2 % EZE T 558517 5l
T CHRARER Ao B [E AR F i Rk o
et Fric, il o R Hm LI AT K
7o — 7 R & AEBESE IR TS
B B A M O BT K& OV TE M4 % R
S D 72 O AR B K OSSOt AR D
W2 PRV A TE =, 2o

e DR TR A IetfiE2 G324 T
A MOERERSR, LB FHRILKSE
DT NFMEEIIRBIT YA T A O
W ERRIEOMBEZBH LML, KR
Wrge DA LT, A, O
HOFEICLDHmBEEAE7 14 . @8
FT7A4 NEEAT DAY KR—T AME
D RN K Q@ B F DR s ATE AL 5
72D DROGEAR & L CoOBEER COo, Dl
HzEEE U THFRICED LA Tk,
ek EREAHEMEOBmN ENREE 2o
TEXFET7 A7 I ANAERICET A5
HAEZBELET D, ZNb0AMIL, VEA
FENFFETHY | RISORNFEME, BEEHD
HIRZE OB Ml AN EN, ZORIETH D
E-factor I, A MG, (b5 8E I T
HHEWVIZRE WD T, Ho ¥ —, FEIE
WIHIR D L EPEDFRIER S D ERIC e o T &
7=, K2, ROMARRt+STHD, Z
O FE O RPN IIPER DR, HLT v
=T A, HDOHWVITEEEERO BRI M
Thsb, HEEEOAIK LT /A4 XA
FA4 VRO ELTA NERERET DA YR
— 7 AMEHT., 25O EEE ERT D
BEMEREE A LTS, £ 2T, A#fZET
W, PERIRIREERARIE N E R SN T&E =7V
—F T IF ALK T il = AT )L
fb. 72 FMe, — bhuafboft, = ha
FHEBREDOKSEL, Bk E~DwH %17
I [AIREIZ, [BIL P F 3 A fE 7 M RS fid it
ODEHZBEL, kbLEEEOREVEY
7 AMEOEELEITV ., E-factor DEIJEAS AT
Be/pfiiit 7 o RO EHREX 5,

Zh b OfiigEofE I X D BREAMEMED
HIg X, B3R, BRI BV TfE
H & TV 5 generic medicine O fLE I K &
REBEINEFEI A TWS, FoflEIC
E-factor 23R SN B 7208 LW ES I
AT AN R A 2 AN N S BR BEME DY HI
WTE20PNETHY, ToUIvfLeE L
TRERMBEOMHA PN R b A e HETH D,

4. WrIERLE

1L BT FEREEALLLAYR—=T A

T2 v —1b (Al-MCM-48-BEA)
DERL & Z OfitfirRE

EE WA LAY OB ST B KIS A
REATA MEMEBEAL, REEME & MK
P R OV ) B8 8 - A il % 7 il it o BR %%
HITo7,
HEDAYR—=F7 AP EZHET D
MU XAFLEFALT VE=7T A(CTMABT)
WA TR—=2EBL T A N EFET HKEE
bF R T ZF AT = A EHEETHER
L LT 100-120°C T Al-MCM-48-BEA D7k
AR EITo T, B Ny BB I, A YR
— Z ZAMBLOREA O IV EY Isotherm %715 L7,



ﬂ/( e

VI
.

250 200 150 100 50 o 50
Chemical Shift (8)

Fig. 1. HP-Xe-NMR spectra of AI-MCM-48-BEA at

180K.

A. MCM-48-BEA. B. BEA. C. MCM-48. D. Mixture of
MCM-48 and BEA.
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Fig. 2. Small-angle powder XRD patterns of
Al-MCM-48-BEA. [left] and AI-MCM-48 [right]
subjected to the treatments: (a) no treatments; after
refluxing in water at 373 K for (b) 48 h and (c) 120 h;
(d) after thermal treatment at 1173 K for 6 h in air; (e)
after steaming at 973 K for 4 h in water-vapor
saturated N, stream at 298 K, and (f) after
compression at 50 MPa for 30 min.
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Table. The effects of cesium precursor and calcination on the
activity and selectivity for the Michael reaction of diethyl
malonate with methyl acylate.

Calcination Conversion Yield (Selectivity) (%)

(°C) (%) monoaduct  diaduct
- 95 79(83) 16(17)

CC0s e 93 77(83) 16(17)
700 75 68(90) 7(10)
- 35 35(99) 0.3(1)

A

COAC 5o 94 73(78) 21(22)
- 0 - -

CsNOs 450 8 8(100) 0(0)
700 76 68(89) 8(11)

# Reaction conditions: diethylmalonate: 1.0 mmol; methylacrylate:
1.2 mmol, catalyst: 30wt% Cs on Al,O; (based on Cs metal)
100mg; solvent: toluene 4 mL. temperature: 80 °C; period: 6 h.
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Fig. 3. Recycling of Cs,CO3/Al,O3 catalysts. Reaction
conditions: diethyl malonate: 1.0-3.0 mmol; methyl
acrylate: 1.0 mmol;  catalyst  (fresh): 30
wt.%Cs,CO3/Al,O; (calcined at 450°C for 6 h) 100 mg;
solvent: toluene 4 mL; temperature: 80°C; period: 6 h.
Legends: [ : monoaduct; [&l: diaduct.
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