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1. Introduction

A major driving force for complexation processeswater is the hydrophobic effect (or hydrophobic
bond)*? This effect stems from the energetically costigrganization of solvent water molecules required
to maintain a normal hydrogen-bonding network atbuhe nonpolar soluté.This often causes
hydrophobic species to aggregate in aqueous sol#itd can lead to rate enhancements of organic
reactions taking place in aqueous media due tinttreased local concentration upon aggregatiorhis
desolvation effect is also prevalent in nature wheydrophobic portions of substrates can be segneekt
from aqueous solution by binding in hydrophobicemor pockets in proteins. The magnitude of this
desolvation interaction is dependent on the suréaea of the hydrophobic molecule and is estimaiduk
0.03-0.05 kcal/molAwhich corresponds to ~0.7 kcal/mol per methyl gréar simple alkaned’

Supramolecular systems that operate in water bapwited this driving force in the encapsulatidn o
hydrophobic guests. By binding reactants for baunalar reactions in synthetic hosts, the incredceal
concentration can lead to large rate accelerati@dsch encarceration in synthetic hosts can draaibti
change the reactivity of the bound reactants, afteating unusual
or unexpected reactivity. Similarly, hydrophobigfaces of detergeritSand steroidS have been shown
to prefer complexation in synthetic receptors. tiemmore, the distinct shape of certain molecutzsth
allows for the analysis of static guest conformagiof otherwise dyanmic molecules such as alk&rés.

Our group has developed and extensively studiedter-soluble metal ligand cluster (M = Ga(lll),
Al(IIN, Fe(ll), Ti(lV), Ge(lV), L = 1,5-biscatecblamide naphthalene) of the ,M stoichiometry
(IGauLgl*® = (1)) (Figure 1)** The interior cavity ofl provides a unique environment for encapsulated
guests which is isolated from bulk solution. Tlk#-assembled tetrahedron is homochiral, adoptitigee
the A,A,AA or theA,A,A,A configuration with respect to the metal verticiasd the two enantiomers are
resolvable and isolabfé.The majority of work usinéj. has explored the encapsulation of monocationic
guests such as tetraalkylammonitiphosphoniunt® iminium,}” and organometallic cation$!® The
driving forces for these guest-binding events horight to be both enthalpic (Ckj-cations, electrostatic
interactions) and entropic (release of many wedkiynd solvent molecules from host interior) in matu
Recently, during our studies of the enzyme-likedamitalyzed hydrolysis of orthoformatéand acetafs
by 1 in basic solution, kinetic evidence suggested #ratapsulation of the neutral substrate occurred
during the initial step of the catalytic cycle.trigued by these results, we examined the abifity w bind
simple hydrocarbons such as linear or cyclic alkdheHere we expand our initial communication of
neutral guest encapsulation to include small armsaffor which multiple guests encapsulation occarsl
the diastereoselective encapsulation of small thatural products.

Figure 1. Left: Schematic of the molecular hbstith only one ligand shown for clarity. Right: &g filling model ofl.
2. Results and Discussion
2.1. Preparation and Characterization of Host-guest Complexes

Although 1 is primarily soluble in polar solvents such agot{MeOH, DMF, and DMSO, the interior
cavity of 1 provides a hydrophobic cavity distinctly differdram bulk solution. Host-guest complexes are
most easily characterized B NMR. Upon encapsulation it the'H-NMR resonances corresponding to
the guest are characteristically shifted upfield2s8 ppm due to the magnetic anisotropy of thelnear
naphthalene walls. Also indicative of encapsufatfothe change in the local symmetry environmémhe
guests. Encapsulation rsymmetricl renders enantiotopic hydrogens diastereotopictdube loss of
mirror symmetry. These characteristic observatalfmy for facile detection and characterizatiorhobt-
guest complexes.



2.2. Encapsulation of Arenes

Having previously demonstrated the encapsulatfomath linear and cyclic saturated hydrocarbons in
1, we expanded our investigation of neutral hydropbahiests by encapsulating a variety of arenes. We
began our investigation by subjectibdo a range of substituted benzenes in aqueousaol{Rigure 2).
Many small arenes2(21) are readily encapsulated in However, the presence of water-solubilizing
substituents on the arene, such as in the casénarfop acetophenone and styrene oxide, prohibited
encapsulation (Figure 3). Treatmentlofvith any of the arenes in organic solution did paiduce host-
guest complexes. These observations are consistéht the hydrophobic effect driving guest
encapsulation.
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Figure 2 Scope of arenes encapsulated.in
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Figure 3. Arenes not encapsulated.in

Based on théH NMR spectra of host-guest complexes, further rimftion was obtained about the
stoichiometry Depending on the guest, betweenamkethree equivalents of the substituted benzeres w
encapsulated. The number of guests encapsulafeseiams to be dependent both on the guest sizéand t
substitution pattern. For example, three molecafdsenzened) are encapsulated, whereas two molecules



of the slightly more sterically demanding tolueBg ¢r monohalo benzenesQ-13 are encapsulated. For
monosubstituted toluenes;tho substitution leads to pairwise encapsulatibf#16) whereasneta or para
substitution leads to the encapsulation of a simplest molecule (Figure 3). Two molecules of
orthosubstituted dihalobenzene$9{21) are also simultaneously encapsulated.. Simijlafly2,4,5-
tetramethylbenzene9) is encapsulated as a pair whereas the monogebtitathylbenzene7) or
isopropylbenzeneB] are only encapsulated as monomers.
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Figure 4 Comparison of thtH NMR spectra obrtho (top), meta (middle), ancbara (bottom) substitutional isomers of
iodotoluene 16-18 encapsulated ih. Guest resonances are denoted (*).

For host-guest complexes containing multiple gmesiecules, théH NMR resonances corresponding
to the encapsulated guest are broadened. Furtherthe encapsulated guests are equivalent on e N
time scale, suggesting that the multiply-bound tgude not attain a static conformationlinbut rather are
rapidly tumbling. Cooling the samples ta°G did not decoalesce the averaged signals, thushiting
further investigation of the relative conformatimf¢hese guests.

The encapsulation of multiple guest molecules maydriven by a number of different forcesdé
infra) such as packing forces, desolvation, or enthalpicor CH-t interactions. Studies conducted by the
Rebek group suggest that host-guest complexationoist favorable when the ratio of guest volume to
interior host volume, or packing coefficient, ispapximately 0.55>** Guided by this empirical
observation, we sought to further our understandifhghe binding of multiple arene guests inb
examination of the packing coefficients. WHilés able to distort to accomodate guests of vargiags,
it may be too rigid to provide an adequate envirentrfor a single molecule of benzene, for exampie.
calculating the packing coefficients for guest® fireviously publishéd crystal structurexs(NEt)sNEt,
FelLs (wherec denotes encapsulatiomjas used and produced an interior cavity of 274 Ahe packing
coefficients of a single molecule of benzene (Q.2uene (0.34), and-xylene (0.39) are all well below
the ideal value of 0.55, suggesting that cavitinfil may contribute to the multiple encapsulatidrgoests.

These packing coefficients do not, however, actéemthe preference for encapsulation of tortho-
disubstituted benzenes but only aneta- or para-substituted benzene. In the absence of structiatal
that might imply the relative conformations of nmpily-bound guests, any attempts to explain this
selectivity would be speculative. However, it sedikely that two arenes must pack in a manner tiot
maximizes favorable edge-to-face interactions betwtbe arene rings, or between the arene and #wt-gu
accessible naphthalene wallslpfwhile minimizing unfavorable steric interactidfislt is possible that the
less-compactmeta or para substituted isomers are unable to efficiently patkl without incurring
unfavorable steric interactions between the gueshyhgroups and the naphthalene wall4.of



Having observed the simultaneous encapsulatianwfiple aromatic guests, we sought to encapsulate
molecules containing multiple aromatic rings. Vehiloth diphenylmethan®%) and 1,2-diphenylethane
(23) are cleanly encapsulated inneither 2,2-paracyclophan27j nor naphthalene?g) are encapsulated.
The exclusion of the more rigid cyclophane and tizgkne suggests that the freedom to adopt a &iitab
conformation is beneficial for efficient packing In Also of interest is tha3 is encapsulated but
paracyclophane is not. This suggests that althgaghcyclophane is more compact, it is not a coileat
shape forl. This result is consistent with the observatioat thara-substituted benzenes are only
encapsulated as monomers.

A unique aspect of thtH NMR spectrum o23 c 1, when compared to the spectra of other arenes
encapsulated id, is that the spectrum was not broadened and thetietepic methylene protons in the
backbone oR3 are rendered diastereotopic. This suggests2thé in a static configuration ith and not
rapidly converting between,to G, conformations. In solution, the,geometry o3, which limits the
steric interactions of the two phenyl groups, is thore stable conformation, although rotation adotine
C-C bond to the & conformation occurs readily. When considering ¢baformation o223 encapsulated
in 1, the lower energy £ geometry has a longest linear dimension of ~11thA the distance between the
metal vertices irl is only ~12A. This suggests that the phenyl gsooif23 are in closer proximity to each
other in the encapsulated form than in bulk soflutidJpon heating the host-guest complex, tHe\NMR
resonances corresponding to the ethylene backbaamléned and eventually coalesced. Based on the
coalescence temperature and the chemical shiftrdifte between the two decoalesced resonances, an
activation barrier 17.0(2) kcal/mol was determiriedthe coalescence procé$sin order for the geminal
methylene hydrogens d28 to become equivalent, rotation around the dihedngle must be occurring.
Since the cavity ol is not large enough to accomodate this conformatiohange, the only possible way
for rotation to occur is by ejection @B from 1 followed by rotation ofl9 in free solution followed by re-
encapsulation. The activation barrier of 17.0(2alkmol is consistent with previous activation kens
determined for the extrusion tetraalkylammoniunpatonated amine substratés?
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Figure 5 Variable temperaturdd NMR spectra o9 encapsulated if

2.3. Diastereosel ective Recognition of Natural Products

In nature, host-guest binding often features #wognition of a chiral molecule by a chiral recepto
thereby allowing for stereoselective discriminatior-or example, the enantiomers of limonene are
distinctly recognized by the olfactory system anddpa is a potent drug in the treatment of Parkifso
disease while its enantiomer is inacti?eSuch biological specificity is often utilized enzymes, which
are capable of selectively stabilizing one enangidentransition state over another, leading to ratu
asymmetric catalysi$:*



The chirality ofl, generated by the helical twist at each metalexertan in principle be transmitted to
encapsulated guest molecules. When a racemic guestapsulated in raceniiceach enantiomer of the
guest can be bound by either the,A,A or theA,A,A,A enantiomer ofl, thereby forming two host-guest
diastereomeric pairs of enantiomers. A differeimcé¢he association constant associated with eash ho
guest diastereomer leads to preferential formadfame host-guest diastereomer over the other.

To test the chiral recognition propertieslabward neutral guests, a number of sufficientlgdraphobic
chiral natural products were encapsulated {frigure 5). In all cases, the resultant host-guestplexes
showed two host-guest diastereomersthyNMR. Assignments of th%H NMR signals corresponding to
each diastereomer were accomplished by2ITOSY and NOESY experiments. In all cases, slatih
NMR resonances could be used to determine theedéstelectivity for host-guest complex formation
(Table 1).
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Figure 6 Scope of chiral guests encapsulatetl. in

Relatively high levels of diastereoselectivity weasbserved for some species, such as limongde (
camphor 83), and fenchone3g). The differing levels of diastereoselectivity drard to rationalize based
on guest structure. For instan@3 is bound with a 66:34 diastereomeric ratio, white selectivity is
observed for the larger thiocamph@®&d4) or the more oxidized camphorquinorgbs), While 33 and 36
differ only in the placement of two methyl group8,is bound with greater diastereoselectivity. Samyl,
30 is encapsulated with higher diastereoselectivitgnt its isomer carene3l). This highlights the
sensitivity ofl toward small changes in guest size and shape.

Table 1.Diasteromeric ratios and excesses for encapsulafiohiral guests id.

Entry Compound d.r.? d.e. (%)

1 29 50:50 0
2 30 67:33 34
3 31 55:45 10
4 32 62:38 24
5 33 66:34 32
6 34 50:50

7 35 50:50

8 36 77:23 54

*The estimated uncertainty on the d.r. is + 3%..
3. Conclusions

The ability of1 to selectively encapsulate different substitutidzeamers of aromatic guests shows that
small changes in geometry can lead to large chaingbe host-guest dynamics of supramolecular syste
Furthermore, the diastereoselective encapsulatfoneatral, chiral molecules suggests that use of an
enantiopure assembly could allow for asymmetrialyats to take place ih. Similarly, the encapsulation
of enantiopure neutral guests could be used astgy for the dynamic resolution of racerhic



4. Experimental
4.1. General Methods

All NMR spectra were obtained using an AV-500 Msfrectrometer at the indicated frequency. The
temperature of all variable temperature NMR experita was calibrated with an ethylene glycol stashdar
All organic substrates were purchased from comrakstippliers and used as received. The host asgembl
1 KyJGayl¢ was prepared as described in the literature aedgitated with acetong.

4.2. General Procedure for Sample Preparation.

In an N-filled glovebox, 15mg (4.1amol) of 1 was added to an NMR tube with 500 D,O. An excess

of the neutral guest (20 mg or gQ) was added to ensure that the water solutionsaigated. The NMR
tube was allowed to equilibrate overnight beforétHa spectrum was obtained. To ensure accurate
integrations of host-guest complexes, all specieaevacquired using a calibrated’ Qulse with a delay
time of 10 seconds between scans.

4.3. 'H NMR Characterization

[3x 2 = 1]'** H NMR (500 MHz, BO): & 7.74 (d,J = 7.6 Hz, 12Haryl), 7.69 (d,J = 7.6 Hz, 12H,
aryl), 7.27 (dJ = 8.0 Hz,12H,aryl), 6.90 (t,J = 8.0 Hz, 12Haryl), 6.69 (d,J = 7.6 Hz, 12Haryl), 6.53 (t,
J=8.0 Hz, 12Haryl). Guest: 6.13 (bs, 18H, 18 x CH).

[2x 3< 1]** *H NMR (500 MHz, DO): 6 7.87 (bs, 24Haryl), 7.25 (dJ = 7.5 Hz,12H, aryl), 6.91 (t,J
= 8.0 Hz, 12Haryl), 6.82 (d,J = 7.6 Hz, 12Haryl), 6.65 (t,J = 7.6 Hz, 12Haryl). Guest: 5.81 (s, 2H, 2 x
CH), 5.17 (s, 4H, 4 x CH), 4.67 (s, 4H, 4 x CH}D(s, 6H, 2 x CH).

[2x 4= 1]** H NMR (500 MHz, DO): & 7.90 (d,J = 7.6 Hz, 12Haryl), 7.72 (d,J = 7.6 Hz, 12H,
aryl), 7.15 (d J = 8.0 Hz,12H,aryl), 6.92 (t,J = 8.0 Hz, 12Haryl), 6.72 (d,J = 7.6 Hz, 12Haryl), 6.57 (t,
J=8.0 Hz, 12Haryl). Guest: 4.79 (s, 4H, 4 x CH), 4.03 (s, 4H, 4 X)(G.51 (s, 12H, 4 x CH).

[5 < 1]** *H NMR (500 MHz, BO): 5 7.78 (bs, 24Haryl), 7.20 (d,J = 7.6 Hz, 12Haryl), 6.81 (dJ =
7.6 Hz,12H, aryl), 6.68 (dJ = 7.6 Hz, 12Haryl), 6.56 (t,J = 8.0 Hz, 12Haryl). Guest: 4.82 (s, 1H, CH),
3.89 (s, 2H, 2 x CH), 3.32 (s, 1H, CH), -0.07 (&4, 2 x CH).

[6 = 1]** *H NMR (500 MHz, BO): 6 7.71 (d,J = 8.0 Hz, 12Haryl), 7.67 (d,J = 8.0 Hz, 12Haryl),
7.21 (d,J = 8.0 Hz, 12Haryl), 6.83 (t J = 8.0 Hz,12H, aryl), 6.68 (d,J = 8.0 Hz, 12Haryl), 6.51 (t,J =
8.0 Hz, 12Haryl). Guest: 3.87 (s, 4H, 4 x CH), -0.10 (bs, 6H, @hk).

[7 < 11** 'H NMR (500 MHz, BO): § 7.76 (d,J = 8.0 Hz, 12Haryl), 7.68 (d,J = 8.0 Hz, 12Haryl),
7.23 (d J = 8.0 Hz,12H, aryl), 6.88 (t,J = 7.6 Hz, 12Haryl), 6.71 (d,J = 7.6 Hz, 12Haryl), 6.60 (t,J =
8.0 Hz, 12H,aryl). Guest: 5.40 (s, 1H, CH), 5.03 (s, 2H, 2 x CH}14(s, 2H, 2 x CH), -0.19 (bs, 2H,
CH,), -0.99 (bs, 2H, CH).

[8 < 11** H NMR (500 MHz, BO): § 7.62 (d,J = 8.0 Hz, 12Haryl), 7.55 (d,J = 8.0 Hz, 12Haryl),
7.11 (d J = 7.6 Hz,12H, aryl), 6.79 (t,J = 7.6 Hz, 12Haryl), 6.70 (d,J = 7.6 Hz, 12Haryl), 6.47 (t,J =
8.0 Hz, 12Haryl). Guest: 5.55 (s, 1H, CH), 3.91 (s, 2H, 2 x CH543(s, 2H, 2 x CH), -1.08 (s, 1H, CH), -
1.93 (bs, 6H, 2 x CH.

[9 = 1]** H NMR (500 MHz, RO): & 7.74 (bs, 24Haryl), 7.16 (bs, 12Haryl), 6.83 (bs, 12Haryl),
6.71 (d,J = 7.6 Hz, 12Haryl), 6.55 (t,J = 7.6 Hz, 12Haryl). Guest: 3.31 (s, 2H, 2 x CH), -0.14 (s, 12H, 4
X CHg).

[2x 10 1]** H NMR (500 MHz, BO): 8 7.69 (bs, 24Haryl), 7.13 (dJ = 7.6 Hz,12H, aryl), 6.77 {t,
J=8.0 Hz, 12Haryl), 6.57 (d,J = 8.0 Hz, 12Haryl), 6.40 (t,J = 8.0 Hz, 12Haryl). Guest: 5.77 (bs, 4H,
4 x CH), 5.53 (bs, 2H, 2 x CH), 5.43 (bs, 4H, 4W)C

[2x 11 1] *H NMR (500 MHz, DO): 6 7.72 (d,J = 7.6 Hz, 12Haryl), 7.64 (d J = 7.6 Hz,12H,
aryl), 7.17 (d,J = 7.5 Hz, 12Haryl), 6.84 (t,J = 8.0 Hz, 12Haryl), 6.58 (d,J = 8.0 Hz, 12Haryl), 6.44 (t,
J = 8.0 Hz, 12Haryl). Guest: 5.06 (bs, 2H, 2 x CH), 4.53 (bs, 4H,@H), 4.21 (bs, 4H, 4 x CH).

[2x 12 < 1] *H NMR (500 MHz, BO): § 7.73 (d,J = 7.5 Hz, 12Haryl), 7.64 (d J = 7.6 Hz,12H,
aryl), 7.04 (d,J = 7.5 Hz, 12Haryl), 6.83 (t,J = 8.0 Hz, 12Haryl), 6.59 (d,J = 8.0 Hz, 12Haryl), 6.44 (t,
J = 8.0 Hz, 12Haryl). Guest: 5.12 (bs, 2H, 2 x CH), 4.27 (bs, 4H,@H), 4.03 (bs, 4H, 4 x CH).

[2x 13 1]** 'H NMR (500 MHz, BO): & 7.65 (m,overlapping, 24H,aryl), 7.05 (d,J = 7.5 Hz, 12H,
aryl), 6.77 (t,J = 8.0 Hz, 12Haryl), 6.58 (d,J = 8.0 Hz, 12Haryl), 6.42 (t,J = 8.0 Hz, 12Haryl). Guest:
5.20 (bs, 2H, 2 x CH), 4.20 (bs, 4H, 4 x CH), 4(i4, 4H, 4 x CH).



[2x 14 = 1]** *H NMR (500 MHz, BO): 6 7.94 (d,J = 7.6 Hz, 12Haryl), 7.78 (d,J = 8.0 Hz, 12H,
aryl), 7.34 (d,J = 8.0 Hz, 12Haryl), 6.95 (t,J = 8.0 Hz, 12Haryl), 6.72 (d,J = 7.6 Hz, 12Haryl), 6.58 (t,
J = 7.6 Hz, 12Haryl). Guest: 4.43 (dJ = 45 Hz, 2H, 2 x CH), 4.92 (bs, 4H, 4 x CH), 3(®8, 2H, 2 x
CH), -0.53 (s, 6H, 2 x CH.

[2x 15 < 1]** 'H NMR (500 MHz, DO): 5 7.88 (bs, 12Haryl), 7.31 (bs, 12Haryl), 7.31 (bs, 12H,
aryl), 6.97 (bs, 12Haryl), 6.71 (bs, 12Haryl), 6.57 (bs, 12Haryl). Guest: 5.16 (s, 2H, 2 x CH), 4.22 (bs,
4H, 4 x CH), 3.86 (bs, 2H, 2 x CH), -0.09 (s, 6H 2Hs).

[2x 16 = 1]** *H NMR (500 MHz, BO): § 7.91 (bs, 12Haryl), 7.78 (bs, 12Haryl), 7.32 (d,J = 7.6
Hz, 12H,aryl), 6.90 (t,J = 7.6 Hz, 12Haryl), 6.71 (bs, 12Haryl), 6.56 (bs, 12Haryl). Guest: 5.45 (s, 2H,
2 x CH), 4.13 (bs, 4H, 4 x CH), 3.71 (bs, 2H, 2B)C-0.74 (s, 6H, 2 x C¥).

[17 < 1]** 'H NMR (500 MHz, RO): § 7.46 (d,J = 7.6 Hz, 12Haryl), 7.61 (d,J = 7.6 Hz, 12Haryl),
7.29 (bs, 12Haryl), 6.84 (t,J = 8.0 Hz, 12Haryl), 6.84 (t,J = 8.0 Hz, 12Haryl), 6.56 (t,J = 8.0 Hz, 12H,
aryl). Guest: 4.93 (s, 1H, CH), 4.08 (s, 2H, 2 x CHrta@ping), 3.82 (s, 1H, CH), -0.31 (s, 3H, §H

[18 = 1]** *H NMR (500 MHz, BO): 6 7.73 (d,J = 7.6 Hz, 12Haryl), 7.71 (d,J = 7.8 Hz, 12Haryl),
7.22 (d,J = 8.0 Hz, 12Haryl), 6.83 (t,J = 8.0 Hz, 12Haryl), 6.71 (d,J = 8.0 Hz, 12Haryl), 6.54 (t,J =
8.0 Hz, 12Haryl). Guest: 4.22 (s, 2H, 2 x CH), 3.56 (s, 2H, 2 X)#.30 (s, 3H, Ch).

[2x 19 1]* *H NMR (500 MHz, BO): 6 7.84 (d,J = 8.0 Hz, 12Haryl), 7.76 (d,J = 8.0 Hz, 12H,
aryl), 7.28 (d,J = 8.0 Hz, 12Haryl), 6.96 (t,J = 7.6 Hz, 12Haryl), 6.72 (d,J = 8.0 Hz, 12Haryl), 6.56 (t,
J = 8.0 Hz, 12Haryl). Guest: 5.06 (bd] = 47 Hz, 4H, 4 x CH), 4.76 (bs, 4H, 4 x CH).

[2x 20 = 1]** *H NMR (500 MHz, BO): & 7.96 (bs, 12Haryl), 7.76 (bs, 12Haryl), 7.34 (d,J = 8.0
Hz, 12H,aryl), 6.94 (bs, 12Haryl), 6.73 (d,J = 7.6 Hz, 12Haryl), 6.59 (t,J = 8.0 Hz, 12Haryl). Guest:
4.45 (bs, 4H, 4 x CH), 4.01 (bs, 4H, 4 x CH).

[2x 21 < 1]** *H NMR (500 MHz, BO): § 7.91 (bs, 12Haryl), 7.66 (d,J = 8.0 Hz, 12Haryl), 7.41 (d,
J = 8.0 Hz, 12Haryl), 6.79 (bs, 12Haryl), 6.81 (d,J = 7.6 Hz, 12Haryl), 6.61 (t,J = 8.0 Hz, 12Haryl).
Guest: 4.38 (bs, 4H, 4 x CH), 4.21 (bs, 4H, 4 x CH)

[22 = 1]** *H NMR (500 MHz, RO): 6 7.88 (d,J = 7.6 Hz, 12Haryl), 7.73 (d,J = 7.6 Hz, 12Haryl),
7.37 (bs, 12Haryl), 6.69 (t,J = 8.0 Hz, 12Haryl), 6.56 (d,J = 7.6 Hz, 12Haryl), 6.52 (t,J = 7.6 Hz,
12H,aryl). Guest: 5.15 (bs, 4H, 4 x CH), 5.04 (bs, 2H,@H), 4.51 (bs, 4H, 4 x CH), 1.32 (s, 2H, gH

[23< 1]** *H NMR (500 MHz, BO): § 7.71 (bs, 24Haryl), 7.25 (d,J = 8.0 Hz, 12Haryl), 6.84 (t,J =
7.6 Hz, 12H,aryl), 6.71 (d,J = 8.0 Hz, 12Haryl), 6.53 (t,J = 8.0 Hz, 12Haryl). Guest: 5.97 (t) = 7.5
Hz, 2H, 2 x CH), 4.90 () = 7.5 Hz, 4H, 4 x CH), 3.30 (d,= 7.5 Hz, 4H, 4 x CH), 0.35 (d,= 8.0 Hz,
2H, CHp), -0.60 (d,J = 8.0 Hz, 2H, CH).
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