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A Dynamic Microporous Metal-Organic Framework with BCT
Zeolite Topology: Construction, Structure, and Adsorption Behavior

Sheng Hu." lie-Peng Zhang.* Hao-Xiang Li.' Ming-Liang Tong.* Xiao-Ming Chen.*' and
Susumu Kitagawa®

MOE Laboratory of Bioinoreanic and Syathetic ChemistrvStare Key Labormory of Optoelectronic
Marerials and Technologies, Schoal af Chemistry and Chemical Engineering, Sun Yar-Sen University,
Guangzhou 510275, People's Republic af China, and Department of Svthetical Chemistry and
Biological Chemisiry, Gradaate Schoo of Engineering, Kyoio University, Katsura, Nishityo-ku
Kyoto 615-8510, Japan

Received June 30, 2007: Revised Manuseript Received Augast 14, 2007

ABSTRACT: A pew microporous metal—organic framework (MOF) material [Nis(dpaj(pyz)o(Hz0)s] - 11HzO (1) with BCT zelite tapology
has been hydrothermally synthesized. The framework components undergo dynamic structural transformation in response to removal and
rebinding of the suitable puest molecules.

Microporous metal-organic framework (MOF) materials have
received increasing attention mainly because of their poential
application in adsorption, ion exchange, and catalysis, as well as
intriguing architectures and topologies."* In particular, dynamic
porous MOF materials retain crystallinity after some structural
transformations, including stretching, rotational, “breathing”, and
scissoring mechanisms, responding to external stimuli, which is
essentially distinct from that of the rigid classical porous materials®
These reversibly dynamic structural changes, being induced by
removalireadsorption of guest molecules and/or caused by the
removaladdition of ligands from/to the host framework itself, may
e used for the accommadation and separation of specific malecules.
However. it is still 4 challenge to control the pore size and chemical
characteristics of the internal surface as well as decorale the
topelogy of dynamic porous MOF materials.* A promising route
to such materials s the rational choice of suitable inorganic
compositions. as secondary building units (SBUS) and flexible
crganic ligands as the spacers. 1,1"-Bipheny]-2.2" dicarboxylic acid
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CoTpyaHukun CAS HaxogaT XMMnU4ecKyr nHopmaumio
N 3KOHOMAT Bauwle Bpems!

Compound 34: Diisopropyl azodicarboxylate (DIAD) (1.20 mL, 6.08 mmol) was
added to triphenylphosphinie (1.60 g, 6.08 mmol) in THE (100 mL) at 0 °C. and was
stirréd for half an hour during which time the )re.'l-lnw solution became a paste.
Compound 14 (2.58 g, 4.06 mmol} and p-nitrobenzoic acid (0.81 g, 4.87 mmol) were
5  dissolved in THF (50 mL) and added to the paste. The resulted mixture was stirred at
* ambient temperature overnight. Water (100 mL) was added and the mixture was made
slightly basic by adding NaHCOQ; solution followed by extraction with EtOAc (3x50
mL}). i § ine once and dried over anhydrous
Na, SO}. The desired prod 859 yield) fvas obtained as white powder after
10 8i0; chromatography (Et: O/hexanes 1:2), m.p. 207-209 °C; IR (KBr) 3434, 3056,
2940, 2868, 1722, 1608, 1529,1489, 1448, 1345 cm™ ;' '"H NMR (CD'L"I],ﬂljﬂ MHz) &
8.30-8.26 (m, 2 H), 8.21-8.16 (m, 2 H), 7.46-7.42 (m, 6 H), 7.31-7.18 (m, 9 H)5.33
(bs, 1.H), 4.02 {bs, 1 H), 3.90 (bs, 1 H), 3.09-2.97 (m, 2 H), 2.68 (1d, J=14.95, 2.56
Hz, 1 H), 2.29-2.19 {m, 1 H), 2.07-1.06 (series of multiplets, 24 H), 1.01 (s_, 3 H), 098

15 (d, l=A s L= 3 TI% 090 fe 3 W0 D0 WA 40Tl 98 RTS8 164 93 1 S0 S8
144
64
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CAS Registry Number: 501-36-0
Ci4 Hiz Oz

B ~6,730 References 1,3-Benzenediol, 5-[(1E)-2-(4-hydroxyphenyl)ethenyl]-

4 Reactmns. 1,3-Benzenediol, 5-[2-(4-hydroxyphenyl)ethenyl]-, (E)-; 3,4',5-
d» Commercial Sources stilbenetriol (7CL8CI); Resveratrol (6CI); (E)-2-(3,5-
fit Regulatory Information Dihydroxyphenyl}-1-(4-hydroxyphenyl)ethene; (E}-3,4',5-
Trihydroxystilbene; (E)-5-(p-Hydroxystyryl)resorcinol; (E)-
oH Resveratrol; 3,4',5-Trihydroxy-trans-stilbene; 5-[(1E)-2-(4-
Hydroxyphenyl)ethenyl]-1,3-benzenediol; CA 1201; Resveratrol P
5; Resvida; Vineatrol 20M; trans-3,5,4"-Trihydroxystilbene;
HO E trans-Resveratrol
=
Lipinski and Related Properties Value
o Freely Rotatable Bonds 5
H Acceptors 3
H Donors 3
Biological Properties Value Note H Donor/Acceptor Sum 6
ADME (Absorption, Distribution, See full text (2) CAS logP 3.024%0.267
Metabolism, Excretion) Molecular Weight 228.24
Half-Life (Biclogical) See full text (9) CAS
LC50 See full text (13) CAS Spectra Properties Value
Minimum Inhibitory Concentration See full text (43) CAS Carbon-13 NMR. Spectrum See spectrum
Proton MMR Spectrum See spectrum

Ecnn 310 BaxHO, 3710 ecTb B SciFinder!
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* Bioinformatics * Molecular biology
e Biophysics * Pharmacogenetics
« Cellular biology  Pharmacokinetics
e Clinical * Pharmacology
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basbl gaHHbIXx CAS obecrnevnBatoT LUMPOKUIA OXBaT
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MoneKynapHasa 6buonormna u

reHeTukKa
Annual Review of Genetics
Cell
Developmental Cell
Genome Research
Journal of Cell Biology
Molecular Genetics and Genomics
Nature
New England Journal of Medicine

Proceedings of the National Academy
of Sciences

Science

Bbunoxmmwuna

ACS Chemical Biology

ACS Synthetic Biology

Annual Review of Biochemistry
Biochemistry and Cell Biology
Cellular Physiology and Biochemistry
Journal of Biological Chemistry
Journal of Cellular Biochemistry
Molecular and Cellular Biochemistry

Preparative Biochemistry and
Biotechnology

CAS is a division of the American Chemical Society. Copyright 2014 American Chemical Society. All rights reserved.

dapmaueBTUKa U
MmeagnumnHCKaa Xxmmua
Advanced Drug Delivery Reviews

Annual Review of Pathology:
Mechanisms of Disease

Anti-Inflammatory Anti-Allergy
Agents in Medicinal Chemistry

Circulation Research
Immunity

Journal of the American Medical
Association

Journal of Experimental Medicine
Nature Reviews Drug Discovery

Trends in Immunology
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competition

Analyze Refine |Categ|,ﬁ1e| Sortby: Accession Mumber ; Display Options
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T | 0of 234 References Selected
Analyzeby: @

Company-Organization - 1. In vivo biodistribution of platinum-based drugs encapsulated intge#Ti-walled carbon nanotubes *
Q Quick View B Full Text N
a_ _|na orma By Li, Jian; Pant, Aakansha; Chin, Chee Fei; Ang, Wee Han; Menard-Moyg Edilia; Nayak, Tapas R.; Gibson, Dan; Ramaprabhu, Sundara; nag
University, Peop Rep Panczyk, Tomasz; Bianco, Alberto; et al
China 3 From Nanomedicine (New York, NY, United States) (2014), AL Print. | Language: English, Database: CAPLUS
|
. o Carbon nanotubes (CNTs) are promising dgs® delivery systems due to their external functionalizable surface and their
QUICkly ﬁnd and University of hollowed cavity that can encapsul eral bioactive mols. In this study, the chemotherapeutic drug cisplatin or an

Toronto, Can 4 entrapped inside functionalized-multi-walled-CNTs and i.v. injected into mice to

analyze 1nf0rmat10n e CNTs on the biodistribution of Pt-based mols.
(research topic,
structure, reaction)

Share ideas with
colleagues and
collaborators
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1. Select a heading and category. 2. Select index terms of interest.

all Substances in biology (221) || SelectAll  Deselect All
General chemistry Animal pathology (69) [ 1nterferons 7 - SUBSTANCES @ Get 1 Get Get Commercial
- - — . = =
Biotechnology Immunology (72) 0 A”t'bOd'eT Et.nmlj' 5/ References Reactions Sources
Synthetic chemistry Processes & systems (44) & ;:1;"#:;?1: :;IIFIS 5 1 Analyze | Refine Sort by: | CAS Registry Number E| i’
Genetics & protein Endocrinology (48) [Flacaines ' 5
chemistry Anatomy (27) [ Interleukin 2 3 | ° ||~ 0 of 1 Substance Selected
Physical chemistry Substances in adverse [[] interleukin 4 3 Analyze b\;
Polymer chemistry effects (16) [C] Leukotriens B4 3 [ 1. 28911-01-5 Q
0q [C] RANTES (chemoking) 3 Bioactivity Indicators P I
Technology [[] spleen 3 L BT
vtical chemi [C] Tumor necrosis factora 3

Analytical chemistry [C] Anti-HIV agents, vaccines 2 Reaction Availability »
Environmental chemistry [C] cp4 antigens 2 T P M Q

[C] cxc chemokines 2 | Target Indicators |

[C] Etanercept 2 e i N

[C] High throughput screening 2

- Transport proteins

— (all} 1
i [ ] Cl
Biology = Immunclogy —
Show More
cl
cl.? HJ.Z CI] N-l-

41,2 4]Triazolo[4,3-31[1,4]
benzodiazepine, 8-chloro-6-(2-

=R
o= chlorophenyl)-1-methyl-
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CAS Registry Number 13292-46-1

17,438 |‘—5F:| A .y

CiHs Ny Oy

Rifamycin, 3-[[{4-methyl-1-piperazinyl)imino]methyl]-

Molecular Weight
B22.94

pKa (Predicted)
Value: 4.81+0.70 | Condition: Most Acidic Temp: 25 °C

Melting Point (Experimental)
Value: See full text | Condition: 1 of 2

Boiling Point (Predicted) I OH

Value: 937.4+65.0 =C | Condition: Press: 760 Torr
l Absolute stereochemistry. Double bond geometry as described by E or Z.

Density (Predicted)
Value: 1.34£0.1 g/cm3 | Condition: Temp: 20 °C Press: 760 Torr

Other Names
2,7-(Epoxypentadeca[1,11,13Jtrienimino Jnaphtho[ 2, 1-5lfuran-1,11(2 &)
-dione, 5,6,9,17,19,21-hexahydroxy-23-methoxy-2,4,12,16,18,20,22-
heptamethyl-8-[ AL[4-methyl-1-piperazinyljformimidoyl]-, 21-acetate
(8CT)
2,7-(Epoxypentadeca[1,11, 13 }trienimino)naphtho[ 2,1-Afuran-1,11(24)
-dione, 5,6,9,17,19,21-hexahydroxy-23-methoxy-2,4,12,16,20,22-
heptamethyl-8-[ AL[4-methyl-1-piperazinyljformimidoyl]-, 21-acetate
(7CI)

2,7-(Epoxypentadeca[1,11,13Jtrienimino Jnaphtho[2,1-Alfuran,
rifamycin deriv.

3-[(4-Methyl-1-piperazinyl)iminomethyl]rifamycin SV
5,6,9,17,19,21-Hexahydroxy-23-methoxy-2,4,12,16,18,20,22-
heptamethyl-8-[ AL(4-methyl-1-piperazinyl)formimidoyl]-2,7-
[epoxypentadecal1,11,13]trienimino}-naphtho[ 2,1- Alfuran-1,11{2 4)-
dione 21-acetate

View more...

CAS is a division of the American Chemical Society. Copyright 2013 American Chemical Society. All rights reserved. 12
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* EXPERIMENTAL PROPERTIES
Biological ‘ Chemical = Lipinski  Optical and Scattering = Structure Related | Thermal
Biological Properties Value Condition Mote
ADME (Absorption, Distribution, See full text 1of 16 (2}
Metabolism, Excretion) CAS
Half-Life (Biological) See full text 1ofa (5)
CAS
LD50 See full text 1of2 (9]
CAS
Median Lethal Dose[LD50) 1073.9 ma/ka Oroanism: mouse Route: oral (12}
Median Lethal Dose{LD50) 885 mgf| ~ EXPERIMENTAL SPECTRA
Medizn Lethal Dose(LD50) 840 ma/ HNMR “=CNMR | IR | Mass | Raman | UV and Visible
Medizn Lethal DDEE{LDSD} 800 mgf IR Properties Value Condition Note
IR Absorption Spectrum See spectrum (6)
Median Lethal Dose(LD50) 610 mo/ BIORAD
IR absorption Spectrum See spectrum (6}
Median Lethal Dose{LD50) 260 mo/ BIORAD
IR Absorption Spectrum See full text 1of 5 (7)CAs
Minimum Inhibitory Concentration See full IR Spectrum See full text 1of 2 (B)CAS
Notes Notes
(2) Quenelle, Debra: Drug Delivery 2004, V11(] (6) BIORAD: Infrared spectral data from the Bio-Rad/Sadter IR Data Collection was obtained from Bio-Rad
(5) Gurumurih'_.' Prema: Antimicrobial Ag;ents ] Laboratories, Philadelphia, PA (US). Copyright © Bio-Rad Laboratories. All Rights Reserved.
(9) Solov'ev, V JN . Antii:iotiki (Moscow) 1974 (7) Gupta, K. C.; Journal of Applied Polymer Science 2007, V104(3), P1942-1956 @
(13) kanvar M. A+ Antibiotiki (Moscow) 1977 (8) Sabri, Nagwa A.; Egyptian Journal of Pharmaceutical Sciences 2003, V44(1), P19-38 &
(14) "Drugs - Synonyms and Properties” data

(15) Balabanova, E. L.; Gigiena Truda i ProfessTomarnye ZaDoievanya 1961, (11, Po2=38 =
(16) Gol'dberg, L. E.; Antibiotiki (Moscow) 1974, v19(5), P427-32 @

(20) Murillo, 0.; Antimicrobial Agents and Chemotherapy 2006, V50({12), P4011-4017 Q& 13
CAS TS @ UIvVISTOTT OT UITe ATTTETTCATT GITETTIICAT SUTTETY - copyrgnt zuTs American Chemical Society. All rights reserved.




CAS

CHEMCATS® is the definitive collection of
commercially available chemicals and suppliers
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Substance Identifier "acetone d6 " > substances (1) > commercial sources (146)

COMMERCIAL SOURCES @

Analyze Sort by:  Purity - 4

o~ 0 of 146 Commerdal Sources Selected

Analyze by: @
Preferred Sources v ¥ Commerdial Source ¥ Quantity | Purchasing Details
ABCR Product List 13
= ]
[[]1. The Index of 666-52-4 Q >=09% 30mL, 25000 YEN Maintained in
Mo Preference 133 Laboratory Chemicals - | Acetone-d6, 99.9 atom % D 10mL, 6000 YEN stock
f ! General Catalog of 0.75mL x 10, 5000 YEN
Kanto Reagents,
Show More Chemicals & Biologicals
Japan

Set Preference «

[[] 2. The Index of 666-92-4 4 >=09% 30mL, 25000 YEN Maintained in
Laboratory Chemicals -  Acetone-d6, 99.9 atom % D with 10mL, 7000 YEN stock
General Catalog of 0.03vol% TMS

Kanto Reagents,
Chemicals & Biologicals
Japan

Set Preference »

[[] 3. Alfa Aesar 666-52-4 Q »>=00% & Order from Source Typically in | 1 week
United States Acetone-de 10g, $36 stock
Set Preference = 5x10g, $148
Bulk
Screening

CAS is a division of the American Chemical Society. 14 Copyright 2014 American Chemical Society. All rights reserved.
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REGULATORY INFORMATION

9 Return

CAS Registry Number:1920-90-7

Plumbane, tetrabutyl- (TSCA, NDSL)
Tetrabutylplumbate (French) (NDSL, EINECS)
tetrabutylplumbane (REACH, EINECS)
Tetrabutylplumbat (German) (EINECS)
tetrabutilplumbato (Spanish) (EINECS)
Lead, tetrabutyl-

NSC 179770

Tetrabutyllead

File Segment

CANADA: NDSL

EEC: EINECS

EU: REACH

Restricted Chermical Lists: RSTR
USA: TSCA

Regulatory List Number

EC No.: 217-649-2
EINECS No.: 217-649-2
SINGAPORE PCDTBL111

Inventory Status

0On TSCA Inventory

June 2013 TSCA Inventory

On NDSL

Canada Gazette, Part I, January 31, 1998
On REACH

CAS is a division of the American Chemical Society. 15 Copyright 2014 American Chemical Society. All rights reserved.
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CAplus® — 6ubnuorpadcp. AaHHbIe
10,000+ Hay4HbIX )ypHanoB (185 cTpaH)
NaTeHTbl N3 63 NaTeHTHLIX BEAOMCTB

®
REGISTRY - xuMmunyeckue BellecTBa
opraHn4eckme n HeopraHU4eckue
coeIMHEeHnsA, NocrnengoBaTeNbHOCTU

CASREACT® — xuMu4ecKknm cuHTes
CTPYKTYPHbIE AMarpaMmmbl MPOLAYKTOB U
peakTaHTOB/peareHToB

CHEMLIST® — npaBoBasi uHdopmauums
REACH, EINECS, U.S. Gov. Register

CHEMCATS® — kommepueckue
nctoyHukm 1,200 nocTtaBLLMKOB
MARPAT® — cTpykTypbl Mapkywa
n3 440k nateHToB (INPI 1961)

MEDLINE - pedepaTtbl ns 5,200
MeONKO-OMONOrn4ecKkmnx XXypHaros

16
CAS is a division of the American Chemical Society.

44+ MNH ccbINoOK ¢ pedepatamu u
MHOEKCHbIMU TepMmuHamum ¢ 1802,
umTuUpoBaHue ¢ 1997

129+ MMNNMOHOB OpPraHUYeCcKux u
HeopraHM4yeckux BewectB, 65+ MnH
OuonocnenoBaTesibHOCTEN,

5,0+ 6nH 3anucen o cBoOMCTBaX

96+ MUNNIMOHOB peakuun
(cuHTeTyeckoe nony4yeHue) c 1840

345,000 npoMbILWISIEHHO BaXXHbIX
XUMUYeCcKux coeguHeHum c 1979

XUMUYECKUX BeLecTB C LieHaMu
(28+MnH yHUKanbHbIN)

1,1 MUNNUOHOB CTPYKTYpbI MapkyLwia
M3 NaTeHToB

25+ mnH ccbinok NML ¢ pedepaTtamum
U UHAEKCHbIMU TepMUHamMu ¢ 1947

Copyright 2013 American Chemical Society. All rights reserved.
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Cneumanuctbl CAS nepeBoaAT Ha aHINUUCKUMK pedepaTbl

B. B. Buiroea, I'. A. Ananseca, H. B. Ycoasueesa

XHPATBHLBIE KHIKHE KPHCTAJLTBI HA OCHOBE
OIITHYECKH AKTHBHOI O H30AMHW.TOBOI'O CIIHPTA

I1BaHoBCKHH rocynapcTBeHHBIH YHHBepcHTeT. HITIT HanoMmaTtepuanos
153025 Iranogo. yi1. Epmaka. 39. E-mail: nv_usoltseva@mail.ru

C yeavio UzVHeHUA ETUAHNA CINPOEHNA KATAMUTNHLIX COeOUHEH T HA UX Mez0MopghHbie
ceolicmea ocvujecmened CuHIe2 N U3VUeHbl  INeKCINVPHbIE  XAPAKMepucmuxu  nAmu
NPOL3E00HBIN UZ0AMUTOE020 CHUPMA. VoinadoeneHo, Yo uz nAmN coeouHeHull moabko 06da
(ATKUTIZAMEU(EHHBIE) NPOAETAIOM XUPATLHVIO HEMATNUUECKVIO @azyv. AlxoxcuzayeljerHvie u
MPOLZEOOHBIE CO CTONRCHOIPUPHOI CEA3LIO GOPMUPYVION HEMANIYECKVIO a3y 0€3 NPUIHAKOE
XUPATLHOCTNII.

Kirmouegsie ca06a: cuHines, XUPATbHBbIE HCUOKNE KPUCTNATLTILI,  Me30Mopgduz,
ommMuYecK axmuexuiil uzoavnoestil cnupm. (C. 43 —47)

[ 1. chiral liquid crystals based on optical active isoamyl alcohol QB Full Text

By Bykowa, ¥ W) Snan'eva, G &, Usoltsewa, M, W
From Zhidkie Kristally i Ikh Prakkicheskoe Ispol'zovanie (20113, (13, 43-47. | Language: Russian, Dakabase: CAPLIS

To =study the influence of the calamitic compds. structure on their mesomarphic properties, the synthesis and study of
the texture characteristics of S isoamil alc, derivs., were carried out.  Only two (allkyl substituted) from 5 compds.
possess chiral nematic phase. The alkoxy substituted and the ester derivs., from nematic phase without chirality
features.

17
CAS is a division of the American Chemical Society. Copyright 2013 American Chemical Society. All rights reserved.
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A1 NTOMOLLM NO/Ib30BaTE/IAIM

* WUHTennektyanbHaa pacwnppoBKa
NMOUCKOBbIX TEPMUHOB

— CUHOHMMBbI: cancer =2 e.g. tumor

— pa3nnyHble chosodpopmbl :
freeze 2 frozen

— eAWHCTBEHHOEe U MHOXXeCTBeHHoe
YyUC/I0 : mouse = mice

— abpeBuartypa : HPLC

— COKpalleHHoe HanucaHue :
solvable = solv

 ANbTepHaTUBHbIEe BapUaHTbl HaNUCaHUA
e CTPYKTYpHbIE TayTOMepPbl U KOMNIEKCb

18
CAS is a division of the American Chemical Society. Copyright 2013 American Chemical Society. All rights reserved.
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Hosbi an3aunH SciFinder — nosHakomrecob!

Bawa pabora craHoBUTCA 60n1€ee

{ SciFinder

Explore + saved Searches SciPlanner

yaobHo. MaKkcumanbHoe
: KONNYECTBO Hay4yHOM,
o I BN peneBaHTHOW M ucyepnblBaloLei
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