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() Combined with Allosteric. Ffects

A Supramolecular Approach to an Allosteric Catalyst | . cuem. soc. 2000, 125, 1050810509

Nathan C. Gianneschi,t Paul A. Bertin,! SonBinh T. Nguyen,t Chad A. Mirkin,* 1
Lev N. Zakharov,* and Arold L. Rheingold?*

Scheme 1. The Supramolecular Allosteric Catalystz
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Reversibly Addressing an A
In Situ: Catalytic Molecular

Gianneschi. So-f1ye Cho,
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Scheme 2. Synthesis of the allosteric tweezer complexes. Counterions are BF,”. All cy-
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a) [Rh(NBD),JBF,, CH,Cl,; b) PPNCI/CO (PPNCI=Dbis (triphenylphosphoranylidene)am-
monium chioride); 3 and 4 may be synthesized from 5 and 6, respectively, by the
removal of CO in vacuo or by purging with N,.

Table 1: Selectivity data for the ring opeaing of cyclohrsene oxide by
TMSN, catalyzed by 3, 5, and the monomed: Cr'-salen complex 7.1
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Signal Amplification and Detection via a Supramolecular Allosteric Catalyst

Nathan C. Gianneschi, SonBinh T. Nguyen, and Chad A. Mirkin* J AM. CHEM. SOC. 2005, 127. 1644~ 1645

N 0. N, Figure 1. Supramolecular allosteric catalytic signal amplifier. A slow
+ \r Y f HO background reaction occurs in the absence of analyte (C1™ or CO). Analyte
0 o o' :'3'/ binding opens the cavity and altows substrate molecules to cnter, where

they undergo a fast intramolecular reaction generating acetic acid, which
protonates a pHl-sensitive fluorescent probe.
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Figure 2. Product (4-acetoxymethylpyridine) concentration vs time for a

range of CI” ion concentrations. Reactions were monitored by GC. -
Conditions: CHyCl, rt. | mM pyridy! carbinol. ]| mM acetic anhydride.
1.5 mM biphenyl (standard), | mM ciosed catalyst. CO (1 aum), and -
appropriate amounts of benzyltricthylammonium chloride.

Figure 3. Photo: Taken under a UV lamp (365 nm); reaction time = 6 h.
Graph: Fluorescence vs time plot (i, = 368 nm, Aem = 415 nm).
Conditions: 0.1 mM catalyst. 0.1 mM pyridyl carbinol, 0.1 mM acetic
anhydride, | mM diethylaminomethylanthracene, CH.Cl., 1t, benzyltricthyl-
ammonium chioride.
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The Bis-Barium Complex of a Butterfly Crown Ether as a
Phototunable Supramolecular Catalyst

Roberta Cacciapaglia,* Stefano Di Stefano, and Luigi Mandolini”

™

f,'a%ob;s,,\\méo—\g—c-a)ew 2 3

trans
Figure 4. Computes-generated stiictures of interswitchable trans and cis forrs of 1-[Bajy.

Molecules That Assemble by Sound: An Application to the Instant Gelation

of Stable Organic Fluids

Takeshi Naota* and Hiroshi Koori

Figure 1.in acetone at 293 K. (a) A long-lived. stable solution
under nonsanication conditions. (b) A gel just afier presonication (0.45

e Wiem?, 40 kHz, 3 s).
= : (
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Figure 3. (a) Enantiomer excess of anti-1a in the pantial gel (red dots)
and the remaining solution (blue dots), obtained during the gelation of a
1.50 x [072 M solution of (—)-anti-1a (42% ee) in benzene aficr
presonication (0.45 Wicm?2, 40 kHz. 10 s). (b) Molecular structure of anti-
1a showing intramolecular z-stacking of the cofacial bent coordination 7 ’ o
blades. Side view of (R)-form. Selected bond distances (A) and angles
(deg): Pd(1}—0O(}), 2.002(7); Pd(1)—0O(2). 1.986(6): Pd(1)—N(1). 2.015(8):
Pd(1H)—N(2), 2.023(8): O(L)—Pd(1)—N(1), 91.3(3): O(2)—Pd(1)—N(2).

T 90403y, C(2)—N2)—Pd(1)~(2), 22.6(8): C(4)—N(4)—Pd(2)— (4}, 15.7(8).

1 J. AM. CHEM. SOC. 2003, 125, 2224-2227

X =N{Me), O

Figure 1. Productive catalyst—substrate complex for the basic cthanalysis
of esters and anilides. One of the metal ions serves as a binding unit for
the carboxylate anchoring group. and the other delivers an activated ethoxide
ion t the substrate carbanyl.
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Host~Guest Systems

. S‘upramolccular Catalysis of a Unimolecular
Transformation: Aza-Cope Rearrangement
within a Self-Assembled Host**

Dorothea Fiedler, Robert G. Bergman.* and
Kenneth N. Raymond*
?
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and schematic (right) of [G ¢ MyLg)""~. Six bis-bidentate catechol A B ¢

amide ligands span the edges of the tetrahedron (only one of the
ligands is drawn for clarity}.
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Wacker Oxidation in an Aqueous Phase through the Reverse Phase-Transfer Catalysis

® of a Self-Assembled Nanocage
Hirokazu Ito, Takahiro Kusukawa,*' and Makoto Fujita*"1? ( 1 Lett. 2000 b« P
Pd TJr2e Table 1. Acrobic oxidation of styrenc and its derivatives Orgonic Phuse ] Aaueots Phase
/° catalyzed by 1 and 2 :

f)§\ AN D20 A/?\ Oj\

Q/{y%" (\\%\NKQ Run Ar 1/mol% 2/mol% Yield of ketones 196° e,
N 2 0 =
Py ~ 5& ke = 1 phenyl 10 10 82 ¢
, \ @V& 2 phenyl . 10 4
N 2 12:NOy’ 3 phenyl 10 10 3 Pt
M 4  pheny! 10 - 4 i
_ > &) 5 p~mclhoxyphcny| 10 10 53
D N 6 p-olyl 10 10 64
Y Pd = H,N Pd— 7  p-nitrophenyl 10 10 13
- pd A : ~ 8 2-naphthy! 10 10 12
N Figure 2. Schematic prescntation of the reverse phase-transfer
! » lez‘: Tl’lmcl tt}:;x{{bg}\zﬁw (1 equiv o styrene) was added. cat;ll;sis of 1 for the Wagkcr oxidation of styrenc.
. - n B .
B 2:\en) PAWNOY), CU s Mot Kguived.

_ Adrtificial Enzymes Formed through Directed
Assembly of Molecular Square Encapsulated

. Epoxidation Catalysts** A«/gew. O\/O,W. ,Im‘(. Ei . 200"_, 4_9 . 4;23 ?

Melissa L. Merlau, Maria del Pilar Mejia,
SonBinh T. Nguyen.* and Joseph T. Hupp*
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Figure 2. The enhanced stability and enhanced TONs of the catalyst
assemblies |1+2] and [3+2] comparced to the free catalyst L '
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o, v oH e Table 1. Tumover Numbers for the Dismutation of HzO3
oy Mom Catalyzed by Manganese Salophen Complexes
Q t catalyst O; yield/TON*

N ”"° oo ) Mn—HSX-Bu 4372

L Mn—EHSX-Bu 98
HE Mn—EHSX-rBu? 373
i : Mn—Saloph-rBu 86
Mn—Saloph-(Bub 472

Hangmen "‘""""'" Kanthene (HSX) Mn(OAc)2H;0 62

\ Ly /< H Sﬁ _Q_Bu -F&' &); H ~ After 1 h. ®In presence of 1 equiv of benzoic acid. -
Hee o
° -
w >

EHSX-Bw For= CoaHe
POET PVDTM OWPle e\ecTW"‘ M%‘m cm\ysu

C \ J. AM. CHEM. SOC 2005, 127, 4184-4185

Rapid Fixation of Methylene Chloride by a Macrocyclic Amine ﬁ Lot
* Jung-Jae Lee,! Keith J. Stanger.! Bruce C. Noll,t Carlos Gonzalez* Manuel Marquezland ~ ~~~ ~ ‘?o -
- Bradley D. Smith*t B ] 7

Figure 1. X-tay structure of quaternary ammonium chloride 2.
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Figure 1. Schematic representation of the asymmetric Diels—-Alder AR T 2 3¢ 99 -33 90 . on ~ 4 \,\
reaction of cyclopentadiene (2) with aza-chalcone 3, catalyzed by (3] Al experiments were zarvied out with salmin lestes DNA under the Qxlj If . \(A,S\\ T L’ese“’" .
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_Table 1. Asymmetric Diethylzinc Additions to Aromatic B -
Aldchydes Catalyzed by a Combination of 5 or Lg and
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Figure 1. X-ray crystal structures and space-filling models of 2 ™ T &

(2 and b) and 4 (c and d). In 2, average Pt—C distance is 1.99 A, . < All reactions wete carried out with 10% 5 and 20 equiv of Ti(O™Pr); yRImen o
average PL—P distance is 2.30 A, average C—Pt—C angle is 86.0°,  relative t the chiral dihydroxy groups for 16 h. Conversions and ee values 3R = H, <20% -] 99% ] ’_J)PE"
and average P—Pt—P angle is 100.9". In 4, average Pt—C distance . were determined by integrations of the GC peaks with a Supelco BDex _
is 1.088 A, average Pt—P distance is 2.309 A. average C—P1—C  chiral GC column.

angle is 86.0°, and average P—P1—P angle is 101.6°.

Scheme 1 Synthesis of 1-3.




A Homochiral Porous Metal—Organic Framework for Highly Enantioselective
Heterogeneous Asymmetric Catalysis

Chuan-De Wu, Aiguo Hu, Lin Zhang, and Wenbin Lin* JACS. ASAP
Chart 1

(web velease . Tume 4, 2008 )
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Figure 1. Crystal structure of 1. Cyan, green, red, blue, gray, and white
represent Cd, CI, O, N, C. and H atoms, respectively. (a) Schematic
representation of the 3D framework of 1 as viewed slightly off the a-axis. Figure 2. (a) Space-filling pres
The 3D network is formed by linking the (Cd(x-Cl),], SBUs (zigzag chains gyrone hydrogen bondin
shown in purple) with the L ligands shown in yellow sticks and pairs olgfion of the active (BINOLate)Ti(O'

entation of the tightly paired L ligands via
-r_ipteractions. (b) Schematic representa-
"Pr); catalytic sites in the open channels

blue sticks. (b) Space-filling model of 1 as viewed down the a-axis showingf of | Cyan, green, red, blue. gray, and yellow represent Cd, Cl. O. N. C.
\ the large chiral 1D channels (~1.6 x 1.8 nm). and Ti atoms, respectively. ' 7
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“All the reactions were conducted with 13 mol % of I or 20 mol % BINOL

and excess amounts of Ti{O'Pr)s at room temperature for 12 h. Conv %

were determined by GC or NMR, while ec % values were determined on

chiral GC or HPLC for all the secondary alcohols except for 47-G,"OPh : -

whose ve % was determined by NMR spectrum of its Mosher's ester. # With

40 mol % BINOL..



(6) - Arihe) Ton Crwel (Bigd- B M) e 2 2,1

views -

Crefan  MaTile €T o) - A A 2003, B/

p-Octiphenyl p-Barrels with fon Channel 7 o
gy and Esterase Activity ) {; ) {? “(P ) k@
R T

4229-4232 Bodo Baumeister, Naomi Sakai, and Stefan Matile” R o
N Qe o 1ol P " |
' Satbetic M\A\TFFWACTW““ Obes o e
BR=R=l

h}

- ' c.)- mn:é(;:kﬂm o’ R (ffﬂ
Selt-assenbly of p-octyIprenis ] e aa -

% ~T7 A are named “H-quartet” for convenience only (bottom). quant. T

,B-\ WOI-GV’ ov: fwn llPl'k .Lllﬁ)’fv‘ h’l&h\bwe . . o (\goa
N
L IBEN ’ For "
. Oﬁ g 70 M . ’&_im\
g o L SN 19 i A
e | A Y () B Y Y oR ""fo
_ I a UUETRE o 7 . xReCHy 15 R e 1Bu
0 . 3 it il nn L M
ey H o) M N Y “
o nun\:/“\" < “NHy H [{\(&m nm\l/t N “\;’ENM
21 § o * i H 21 H E
——— 18
. YT YL Y Y Y Y Y
m A= " 24: A = Fmoc %:A:2
' g:f. 9l 2snan o rponw — 4
AN o
o H o H o M
R )\ NR
o 3 4l w1
"m%j_j"mﬂ ;
7 A
/|\g K ‘ H ‘ L poo——
RS L
AT A
L] NA
28 R=Tn
M aen
Figure 1. Structure of p-octiphenyl 1 and designed cutaway (@) KL 70%. (b) 1. "BuLi, 2. H:O, 67% o , L
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Figure 2. Esterolytic activity of B-barrels 14, (a) Increase in product
concentration (HPTS, 2., = 5|0 nm, A, = 4155 nm: controls,
404 nm. 455 nm) as a function of time (M 2,135 oM 18, pH
5.5). (b) Initial velocities of product formation as a function of pH.
(c) Substrate concentration in the presence (@) and absence (O) of
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10). (H) Initial velocities of product formation as a function of KCl
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B-barrel 14,2 4M 2. 10 mM MES, 100 mM KCI, pH 5.5, n, dark.
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Sugar Sensing with Synthetic Multifunctional Pores N

Svetlana Litvinchuk, Nathalie Sordé, and Stefan Matile*

Figure 1. Notional rigid-rod 8-barrel pores 1 and 2 with ﬁ-shects as solid -
(backbone) and dotted lines (hydrogen bonds, top) or a5 2rrows (N—C,
bottom). External amino acid residues are dark on white, and internal ones
are white on dark (single-letter abbreviations).
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Figure 2, Discrimination of ATP and ADP by pores land 2, (A) ﬁrgctignal a
change in CF emission I'(Ae 492 im, Aem 517 nm) & 2 function ‘of time
after 'addition of ATP (0 (), 1 (b), 10 (c), 20 (d), 30 (¢), 50 (f), 100 (g),

~ and 1000 xM (h) and barrel 2 (94 nM tetramer; ‘arrow) to EYPC-

LUVsOCF (65 uM EYPC, 10 mM HEPES, 107 mM NaCl, pH 6.5). (B)
Dose-response curves for blockage of pore 2 by ATP (@) and ADP (O)
with fit to the Hill equation. (C) As in A with 10 #M MgCh, 10 without (a)
or with 100 uM ADP (b) and 100 #M ATP (e) for pore 2 compared to
previous data? for blockage of pore 1 with equimolar amounts of ADP (c)
and ATP (d).

R - ATP- AD Pr- L\oob\w

Q-> CF %,,‘f(uo&cgev.ceﬂ
/. (58] FI}ZA :
AT A — Huovesone sL

EYPC-LUV:D cF
large wilomettor vestdes oinpricd. oF
caa Yolk vhot ohavidu! detie o




o Qx,gw‘ QGV\SOV‘

A
HO

Previews veport
Sciene , 2002, 2

“

R S Y

o Coenon (D) Emission after addition of pore 2 (94

' i : ight) diluted with
nM) to | mL of Coca-Cola Light (left) and Coca-Cola (right) dllutc.:o
(a) invertase (3x: 16 units/mL; 50 mM NaOAc/AcQH, pH 4.5.55 °C, }0
min), (b) ATP (20x: 10 mM; 0.7 units/mL hexokinase, 10 mM MgCly,
100 mM Tris, pH 8. 30 °C, 40 min), and (c) EYPC-LUVSDCF (lQQx).
excitation with UV lamp at 366 nm, detected <30 min after pore addition.

AOP 0e0;
* Ho -\_,~0\ (o.1] N . .
o ™) Table 1. Sucrose Content of Soft Drinks Determined with Pore 22
beverage expected (L") found (gL~}

1 Coca-Cola 106 "1 +7
2 Coca-Cola Light 0 0
3 Red Bull 113 118413
4 Fanta Orange 101 98+9
b Nestea Lemon 76 7817

“See Figure | for structures and Figure 3 for method.

SefT dvinks | Ailiter)  + TuverTase

ATP+ hoxokimse

}
EYPO - LUV DeF

9%, 160°,

——

15 (Mg>* 2 Splp

15 Mg?t, :
(inactive pore) - - R

(active pore)

o Chirn) WeTal

complex with - bareel STmoTuee . L

1: R = -LHLHL-NH2

P— ocTi preuyls — hon planar e .
2 , : 55
- iphony\dio\ ~Type ligamt 27

e

C\'ﬂra\ Ca‘Calyﬁo PN

SuLs'MTes

Some VeguleTion

) e v

\




