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The Preparation of Alkyltrimethylammonium-Kanemite Complexes
and Their Conversion to Microporous Materials o

. *
Tsuneo YaNaGisawa, Toshio Sumvizu, Kazuyuki Kurops, and Chuzo Kato S
Department of Applied Chemistry, Waseda University, Ohkubo-3, Shinjuku-ku, Tokyo 169
{Received August 25, 1989) . R

) Preparafion V ;’;W 7‘{ikyltfim¢‘hylammonium—Kanemite‘ I\& \ 3 <0 - -
- . Complexes and the Thermal Treatment. Alkyltrimethyl- - QH Sl-log' &“{_, — \*\ E—
‘ammonium-kanemite complexes were prepared by cation=| Iﬁy@(& {P"bﬁﬂi Q Oi%(’ S
— exchange, as has been described by Beneke and lyalb - -

'One hundred ml of a 0.1 moldm=2 alkyltrime
—nium chloride (CyHon+\(CH3uN*CI-, n=12, 14, 16, or 18
aqueous solution was added to 1 g of kanemife, and then the,
~ suspension was stirred for one week at 65°C. While the '
__suspension was being stirred, this pH was kept between 8 -
and 9. After the filtration of the product, the same proce-
—dure was repeated. Then, the product was washed with an .
excess of acetone and air-dried. CoHzn1NMeg

— The complexes were calcined up tin air by means
e

of a thermal analyzer, in which Lh\akirltrimedxylammo-
" “nium ions were pyrolyzed completely. \@/F&; lon-exchange 79

- Kanemite Silicate—organic complex | Mesoporous materia|

__ _____ Fig. 5 Schematic model for the formation of tie mesoporous materia|
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MILEE | WMASH | HRER
R (A) (ml/g) (m*/g)

i7uaRk7? ~20 0.25~0.6 | 700~2000

Ava7 | 20~1000 | 0.02~0.2 | (1=200)
ms'l@%mﬁ"ﬁ?/bm <~zu®7 | 1000~ |0.2~05|05~2




Ordered mesoporous molecular - -
_sieves synthesized by a liquid- e %, Y e

. T 200g of a
cr stal tem Iate me(:hanlsm solution containing26 wt%hexadecyltrimethylammoniumion, as
- y p Tt H,3(CH,);N*OH/Cl (<30% hydfoxi A ned Wi

C. T. Kresge®*, M. E. Leonowicz*, W. J. Roth*, 2 g of Catapal alumina, 100 g oI tetra ylw

- - — - solution l‘tﬁ%ﬁemmmmm
). C. Vartul™ & J. S. Beckt and 25g of a precipitated silica (HiSil), with stirring (molar
- . - ~ " ratio of CysH33(CH,);N* to Si< 1). This mixture was placed in
ggseags:gfmbimmt g:&rsc;:rtéo?‘iew Jersey 08066, USA a static autoclave at 150 °C for 48 hours. After cooling it to room
t (rl\trafrigesearch Laboratory. Princeton, New Jersey 08543, USA )  temperature, we recovered the solid product by filtration on a
h Buchner funnel, washed it with water and dried it in air at

—- : - - T - o ambient temperature. The as-synthesized product was then el
ined at 540 °C for one hour in flowing nitrogen, followed by

- : - - T e u‘mnm"dm
z%ma surfactant as reflected by its composi-

- - - - - - " "~ tion (molar): 1N, 19.6C, 4.7 Si, 0.27 Al In general, no special
precautions (heating rate, atmosphere) are needed during the

- : : - - S o temperature ramping (from ambient temperature) and calcina-
hexagonal tion processes.
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Bull. Chem. Soc. Jpn., 69, 1449 — 1457[1996) I

Syntheses of Highly Ordercd Mesoporous Materials\FSM-16,
Derived from Kanemite

NS0 [oq«w e
ghinii !Hasaki,* Akihiko Koiwai, Noritomo Suzuki, Yoshiaki Fukushima, and Kazuyuki Kuredat -~ ~ ¢ 3 Sy
e 553 i smervaen.

Toyota Central R&D Labs., Inc., 41-1, Yokomichi, Nagakute-cho, Aichi 480-11
B < nana

-

Kanemite ) ) ) ) ) e
Table 5.  Unit Cell Dimensions, Tentative Pore Diameters,
" Specific Surface Areas and Pore Volumes of FSM-16
c;?%??:é% : - Prepared t?y Using Various Surfactants with Different
I (e Alkyl-Chain Lengths ! ——— -
_ Fittration of ‘% Surfactant Unit Tentative $Specificg Pore
. dissolved silicate A i chain length iﬂ cell pore surfaceivolumes
l nHan 1 N*(CH3)5¥dimensions diameters 9 areas® e e
—_ Dispersion in water ne nm 1& m’g~") em’g™
. ,—Jﬁ” p — - g 300  <I5 € 680g 028
. 10 328 16 999 0.47 —_—
_ | Heating at 70 °C | - 12 3.68 20 $938 o053
14 3.90 23 1017 069 - ——
— T 16 '4.38 27 1031 0.80
‘ ) 18 4.90 32 929 0.83 — s
" of ?:rrfnaztv::‘ts :cojc)m‘ta)\m a) The specific surface areas were calculated by BET equation us-
. g% _ c[ or® < e ing adsorption data at 0.05<P/Py <0.1 on n=8, 0.05<PIPy <0.12
on n=10, 0.05<P/Py <0.15 on n=12, 0.05<P/Py <0.2 on n=14, .
s : - 0.05<PIPy <0.25 on n=16, and 0.05<P/Po <0.35 on n=18. I

Fig. 1. Synthetic procedures of FSM-16 and the intermediate -
- silicate/organic complexes.
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Tovoshi Shimada, Kazuko Aoki, Yo Shinoda, Tomoaki Nakamura, Norihito Tokunaga, Shinii Inagaki, and Tamio Hayasl
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J. Am. Chem. Soc. 1999, 121, 9611—-9614 . o I

" Novel Mesoporous Materials with a Uniform Distribution of O 1gamc
— Groups and Inorganic Oxide in Their Frameworks

Shil:ll"l Inasaki.*' Shiyou Guan,' Yoshiaki Fukushima,! Tetsu Ohsuna,* and
__ Osamu Terasaki?

/¥
2
> R V¥
Rzo—§i—Rl—sli—oR2 + Surfactant*
) 0-90°C

&

+/ R1=Organic groups ~ *CyHpqy |N(CH3)CI
R2=CH3, CoHs

Pore diameter §_
=1.5-30nm

. Synthesis. BTME was added to a mixture of octadecyltrimethyl- —
ammonium chloride [ODTMA Ci3H3;N(CH3):Cl), sodium hydroxide
(NaOH) and water un 1gorous stirring at 25 °C. A white! __ .
jtate appeared lmmedmtcly after mixing when the molar ratio of
TMEJODTMA :NaOH:H,0 was 1:0.12:1:231. The suspension was
at 25 °C for 24 h. When the molar ratio was 1:0.57:2.36:353,
no precipitate appeared during stirring at 25 °C. Heating this clear
= =~ ~ solution at 95 °C after stirring for 14 h at 25 °C brought about
precipitation, and the suspension was kept at 95 °C for 21 h. The two
kinds of precipitates were filtered and washed with deionized water, ™ ~~ =~
The precipitated powders were confirmed to be ordered mesostructures
by X-ray powder diffraction (XRD) and transmission clectron micros- - — - ——/- -
copy (TEM) experiments. The surfactant was removed by stirrine L0
g of as-synthesized mesoporous materals 10 150 mL. of ethanol or wier —
WIS, % HCI aguegus sol &éwugiwmﬁed
' x"*‘im‘fﬂ S washed twice with k&)aznu.,oLkllx.gQgM water and dned
Ekmuuﬁl "m'afvm Shd BC NMR spectra showed that the surfactants
were removed completely by repeating this treatment twice. The
synthetic yields of mesoporous materials were 43 and 35 mol % for -
the mixture ratios of 1:0.12:1:231 and 1:0.57:2 36 353 respectively.

- R=Organic group
H 3 LR
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Interlocked Chiral Nanotubes Assembled from Quintuple Helices

Yong Cui, Suk Joong Lee, and Wenbin Lin* -
Department of Chemistry, CB #3290, University of North Carolina, Chapel Hill, North Carolina 27599
. 6014 = J. AM. CHEWM. SOC. 2003, 125, 60146015

Chiral Porous Hybrid Solids for Practical Heterogeneous Asymmetric
Hydrogenation of Aromatic Ketones

Table 1. Heterogeneous Asymmetric Hydrogenation of Aromatic

Aiguo Hu, Helen L. Ngo, and Wenbin Lin* Ketones?
Department of Chemistry, CB#3290, University of North Carolina, Chapel Hill, North Carolina 27599 ZrRutRyLy oH
J. AM. CHEM. SOC. 2003, 125, 1149011491 A,/ﬁ\,{' e T B 1ra

AT R
un\?“ ‘ '-'\? ] solid
’ - loading  KO'Bu Ir—Ru-L,
'!q\”"  reomm,_| N /,";Ed: == substrate (%) (%) ee (%)
Ko i A Kok Ar=Ph, R = Me 0.1 96.3 (97.1p .
i " Ar=2-naphthyL, R=Mc 0.1 97.1
o Ar=4-Bu-Ph, R=Me 0. 99.2

|
|
1
] - - - \ - Ar=4-MeO-Ph, R=Me 0.1 1 96.0
j (Fa-Rurly) Ar=4-CLPh,R=Me 01 | 949
Co Pﬁ/ T R%o[mh&g o o __ Ar=4'MePhR=Me 01 | 970
Ar=Ph,R=Et 0.1 | 93.1
Ar = Ph, R = cyclo-Pr 0.1 1 90.6
Ar = l-naphthy, R=Me 0.1 1 ggg -
7 5 0.02 04 .
Table 2. «%‘P}ana Reuse of Zr—Ru—L, Solid Catalyst for , 0005 0.02 98.8(70)
Hydrogenation of 1-Acetonaphthone® 0.005 002 9867
. . run i 2 3 4 5 6 7 8 o g - . . . .
2 ' “ All of the reactions were carried out in 20 h, and the ee values were
:zrf?ez-sion (%) ?(9)(;) ?g(;) ?gol ?g(;) ?3(;) ?(9)02 gz'l zg'o O \297; determined by GC on a Supelco f-Dex 120 column. The bSOlutf

configurations of the products are identical to those
(R)-BINAP—(R,R)-DPEN catalyst. A : :

KO'Bu under 700 psi H: pressure for 20 h. conversion. 440 h reaction time.

“ The reactions were carried out with 0.1 mot % solid loading and 1% E y
{QOQJJJLV\-B_-

judged by the integrations of GC peaks.  Homogéneous ‘Teactions. ¢ 10%
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CONSERVATION OF HELICAL

ASYMMETRY

Electronic theory for chiral interactions has powerful

consequences for asymmetric catalysis

- Wang described the theory earlier this month at the American
Chemical Society national meeting in New York City.

J. Katz, Wang developed this theory on his own.

nstrained to a helical path

According to his research adviser, chemistry professor Thomas—— -~ — —

optical activvig m‘ ises when the electrons ofa ___
~ .molecule are constrained to a helj o

— For the analyses he has done so far, Wang said all he needed

was the reaction mechanism, the relative polarizabilities of

| -"The theory could be very useful to predict the stereochemical

outcome of asymmetric reactions,” says Cheng Chen. a scnior
investigator at Merck Research Laboratories,

~— relevant groups, pen, paper, and a few minutes. "You can apply
the rules even if you do

- theory."

n't understand the underlying quantum _

}
g

Applications of the Homohelical Electronic Theory

~ Scheme 2

3 3 * homohelical interactio: heterchelical nteraction
David Zhigang Wang (ohoctomkcaty fevored) {ofectronically disfavorod)
_ [ . - S o <
Polarizability Matters, Not Sterics | iR mape s n hoix =
Pl v L _—
_ i H (A>Pg, and O>H)
one 63 | PIJ
8xample C Ru< |
povmen— - R/ | N,  crmmeee- -
Scheme 4 3 n H o, Ph H
_ : catslyst g holx right-handed H j‘"l'
i # right-handed hydride redicing catalyst oH —
- PPy homohelical induction PPy |
OH . OH Ry OH OH oH OH oH OH oH
0 ¢ : - A obr A x O
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OH OH OH OH OH Y [
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J. Am. Chem. Soc. 2000, 122, 7412~7413 o
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Catalytic Enantioselective Cyanosilylation of Ketones

Yoshitaka Hamashima, Motomu Kanai, and
Masakatsu Shibasaki*

EAIIE &SRR iR
TIules Hew Poinaare



