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Propeller-shaped molecules with thiazole
hub: structural landscape and hydrazone
cap mediated tunable host behavior in 4-

hydrazino-1,3-thiazoles

Sarah Titus and Kumaran G. Sreejalekshmi*

Propeller-shaped molecules with 2,4,5-trisubstituted-1,3-thiazole as hub and
tunable blades (B;-Bs) were synthesized as trivariant scaffolds. B;-B; were
modulated by varying hydrazone capping in B,, isothiocyanate in B, and a-
haloketone in Bz and the structural landscapes examined. Multicomponent
molecular crystals formed nitrogen rich channels (NRC) of varying shapes
and dimensions which were largely steered by substitution pattern in B; and
established by varying carbonyl components. Isopropylidene derivatives
(IPHAT) stabilized single file water inside NRC (~34 A%) between B, and B,,
benzylidene derivative (BzHAT) formed a constricted NRC and
accommodated solvates inside a hydrophobic cavity between B; and B;
whereas a pincer-shaped NRC devoid of guest molecules was formed by
cyclohexylidene derivative (CyHAT). Hydrazone substituent-driven variation

in solid state landscapes indicates wide scope of expandability in these

thiazole templates as supramolecular synthons for tunable hosts.

Introduction

J. Name., 2013, 00, 1-3 | 1



CrystEngComni

The implicit interdependency of crystal engineering and drug design
is well assimilated given the significance of molecular interactions in
both. ? The determination of crystal structures being imperative
for drug design,s’ 4 development and formulations, identifies the
role of molecular structure in crystal packing and its influence on
physicochemical properties of the drug candidate.” Whereas drug
design seek parent scaffolds that endorse molecular diversitye'11
and are likely to afford crucial interactions (eg: intramolecular
hydrogen bonds), similar considerations arise in the design of
supramolecular synthonslz'15 for custom-made materials from first
principles. For example, the correlation of intramolecular hydrogen
bonding with improved membrane permeability16 motivate drug
designer to incorporate donor/acceptor sites in the chosen
molecular fragments while a plethora of factors encourage a

17-19

synthetic expert in supramolecular domain in doing so. Our

recent research focuses on design and synthesis of materials based

20-22 .
It is a well

on thiazole scaffolds for molecular therapeutics.
known fact that despite huge costs involved in the drug discovery
process and largely static output in terms of launching new

23,24

drugs, a large number of molecular fragments bear the burden

25-27

‘of no use’ and get discarded. Having mentioned the similar

features in the design of drug and supramolecular synthon, and
successful application of crystal engineering in pharmaceuticszg'32
we felt it worthy to investigate the solid state structures of novel 4-
hydrazino-l,?:—thiazoles?’3 as supramolecular synthons, in an attempt
to explore and expand its applicability in materials science along
with its potential applications in drug discovery. In the present
study we spotlight on the supramolecular assemblages and
potentially tunable guest encapsulations in these propeller-shaped

trivariant systems by varying the substituents at the hydrazono

position (Fig. 1).

2| J. Name., 2012, 00, 1-3

Fig. 1 Multicomponent molecular crystals of 4-hydrazinothiazoles as

synthetic hosts.

Results and Discussion

The impetus for design of 4-alkylidene/arylidenehydrazino-5-
(substituted)aroyl-2-(substituted)amino-1,3-thiazole (Fig. 2) stems
from likely vast diversity multiplication and scaffold enrichment by
varying carbonyl component, isothiocyanate or active methylene
unit, thus making a trivariant system (Table 1). Furthermore, the
parent scaffold encompasses a range of donor-acceptor groups with
thus amenable to intra and

imbalances in their numbers,

intermolecular interactions and the formation of multicomponent

crystals (hydrates/solvates)“’ »

was also predicted. Geometry
optimizations (6-31G basis set, Gaussian 09 program) indicated (Fig.
S1) the molecules to adopt a propeller shape with a thiazole hub
encased by three blades (B;-B3), and encouraged synthesis and

studies of solid state landscapes in these novel systems.

This journal is © The Royal Society of Chemistry 20xx
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Fig.2 General structure of 4-hydrazino-5-aroyl-2-amino-1,3-thiazole.

Table 1 Variations in B;-Bs.

Entry R. Rx Rs3 Ry
IPHAT 1 -CH3 -CH3 -CeHs -CeHs
IPHAT 2 -CH3 -CH3 -CeH5 4-CICeH,
BzHAT -CgHs -H -CeHs 4-CICeH,
CyHAT -CeHao- -CeHs -CeHs

Modular synthesis of the molecules was achieved in a versatile
sequential multicomponent reaction (SMCR) for [4+1] thiazole ring
formation under mild conditions. In the present communication,
focus is on providing variants at the hydrazone site by varying
carbonyl components and to inspect their influence on the crystal
landscape and possible supramolecular assemblages. Interestingly,
while probing crystal structures, we found multicomponent
molecular crystals from these novel systems to manifest as
synthetic hosts for one dimensional (1D) water chains, polar protic
solvents and in some cases to house unoccupied voids, all
attributed to the variations in the carbonyl capping units employed
for hydrazone formation implying tunable hosts.

1D water chains

One dimensional (1D) water chains/water wires and design of their
synthetic hosts attract enormous research interest owing to their

36-39

key roles in fundamental biological processes exemplified by

. . . . 40-45
selective transport of water across cells in protein aquaporin,

This journal is © The Royal Society of Chemistry 20xx
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. ISR 46-50
transport of protons in Gramicidin A membrane channels,

51-56 57-59

cytochrome oxidase, and bacteriorhodopsin. The probable

60, 61

role of water in protein folding and correlation of water

pathways to the activation of G-coupled receptors62 all point
towards the topical interest in water channels. Albeit the implicit
significance of water pores, biomimetic design of synthetic water

channels® kept low pace, except for a few complex architectures

64, 65 66, 67

inspired by aquaporin water or influenza A proton channel
till recently. Both inorganic and organic molecules have proven as
host lattices for water in restricted environments. The huge
potential of organic molecules, which have a tendency to crystallize

68-74

as hydrate and the factors stabilizing the hydrates75 all provide

. . 76-78
cue to mimic natural systems among which urea based or

79, 80 .
were demonstrated as functional channels for

imidazole based,
ions or water (protons) whereas calixpyrroles81 were reported to
stabilize 1D water chains. In yet another perspective, water in

hydrates has been utilized as a design element in crystal

82,8 Expanding the crystal database of organic hydrates

engineering.
further, we present the synthesis and structural landscapes in
hitherto unexplored molecular crystals with a thiazole core.
Providing acetone as the carbonyl capping for hydrazine unit in By,
we accomplished the synthesis of IPHAT 1 and IPHAT 2 as
previously reported by our group.* Diffraction quality crystals were
obtained by slow evaporation from aqueous ethanolic solutions.
Both systems evolved as monohydrates belonging to non-
centrosymmetric space group P2/c with Z= 4 with packing
coefficients of 0.680 (IPHAT 1) and 0.690 (IPHAT 2), whereby the
basic building block appeared as a butterfly-shaped dimer (Fig. 3)
formed by the antiperiplanar arrangement of thiazole rings pushing

the C=0 in Bj; to the exterior and aligning B; and B, to

accommodate the water molecules in between.

J. Name., 2013, 00, 1-3 | 3
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Fig. 3 Butterfly shaped dimer formed by IPHAT.

The H-bonding associations, as anticipated, followed Etters’ rules®
where both intra and intermolecular bonds were observed. H-
bonding in IPHAT 1 and IPHAT 2 (viewed along b axis) indicate H-
bond distances in the range of 2.61-2.89 A (dD---A). The oxygen
atom of each water molecule in IPHAT 1 and IPHAT 2 is
simultaneously H-bonded to NH in B, (dO---H 1.89 A in IPHAT 1 and
2.06 A in IPHAT 2) and to neighboring water molecules (dO---H 1.92
A in IPHAT 1 and 1.96 A in IPHAT 2) in a zig-zag manner. These H-
bonded water molecules (dO-O 2.86 A in IPHAT 1 and 2.85 A in
IPHAT 2) form infinite 1D water chains in the respective crystal
lattice with O-O distances comparable to that observed in
aquaporin water channels (2.8 A)43 ( Fig. S2). Expanding the crystal
landscape further, solid state assemblies indicated recurrent water
chains (two per unit cell) separated by (interplanar distances) 9.097

A in IPHAT 1 and 9.829 A in IPHAT 2 (Fig. S3) and with opposite

dipolar orientations (Fig. 4) as reported for the imidazole quartet.76
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Fig. 4 Dipolar orientation of water channels (green arrow) in (i) IPHAT 1 and

(ii) IPHAT 2. Water molecules are shown in ball and stick representation.

4| J. Name., 2012, 00, 1-3

Planar arrangement of layered stacks with an inter layer distance of
4.854 A are generated along ac plane such that thiazole hub and the
phenyl rings on B, and Bj (intercentroidal distances 4.956 A and
4.854 A in IPHAT 1 and IPHAT 2 respectively) are disposed at the
extremities of a columnar structure contributing to the formation of
a NRC resembling a left-handed helix which enclosed tetrahedral H-
bonded water molecules as a single file (Fig. 5). The area enclosing
water wire in the NRC was calculated and found to be ~34 A” units

in both IPHAT 1 and IPHAT 2 (Fig. S4).

Fig. 5 View of N-rich left handed helix enclosing 1D water wire in (i) IPHAT 1
(i) IPHAT 2 along c axis. All H atoms are omitted for clarity of view. NRC and
oxygen atom of water molecule are in CPK representation.

It was interesting to note that H-bonding between water molecules
and the NRC defined a graph set R3(10). The interlayer
stabilizations from m- m stacking interactions between thiazole
moieties, those between phenyl rings, along with the strong
hydrophobic van der Waals interaction between the methyl groups
in the isopropylidene unit, all are deemed to contribute to the
formation and stabilization of water channel superstructures (Fig.
6). Apart from these intermolecular H-bonding, strong

intramolecular H-bonding exists between the C=0 in B; and NH on

B,, in a graph set 5(6), (dO---H 1.85 A in IPHAT 1 and 1.91 A in IPHAT

This journal is © The Royal Society of Chemistry 20xx
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(iii)

(iv)

Fig. 6 View of packing diagram of (i) IPHAT 1 and (ii) IPHAT 2 in ac plane. Water molecules are CPK representation. All H atoms are omitted for clarity of view.

Single file water chain (along c axis) in (iii) IPHAT 1 and (iv) IPHAT 2. Water molecules are shown in ball and stick representation.

The observed hydrophobic gateway formed by aryl ring in B, and
alkyl groups in B, housing the water in a single file arrangement
further may be correlated to hydrophobic gating in biological
channels® and may be highly significant to regulate the flow of
solvent/ions. We expect these unique molecular skeletons which
assemble predominantly through H-bonding and m-mt stacking to
generate unique channels will serve as suitable starting points for
the design and development of synthetic water channels based on
thiazole core. The proton/ion transport properties of these
molecules will be reported summarily.

Solvates (polar protic)

To expand the studies we next decided to focus on B, variant for
four reasons — i) the ease of access to carbonyl compounds so as to

have diverse systems ii) to explore the critical role of hydrazone

substituents on NRC dimensions iii) to probe the influence of

This journal is © The Royal Society of Chemistry 20xx

hydrophobic linings in water channel formation and finally iv) to

formulate guidelines  regarding predictability of guest
encapsulations and hence tunability of the channels. To that end we
employed benzaldehyde as the carbonyl component and
synthesized BzHAT and diffraction grade crystals were grown under
previous conditions. While examining the crystal landscape, it was
interesting to notice that hydrate formation was not preferred as
with IPHAT derivatives and the NRC which previously housed single
file water was apparently constricted (~28 AZ, Fig. S4) by the close
proximities of B; and B,. Instead, a molecule of ethanol was
accommodated between B, and B3 to afford BzHAT.EtOH where
intramolecular H-bonding between the C=0 (B;) and NH (B;) was
intact (dO--H 2.09 A) as in IPHAT. We further attempted growing
crystals from aqueous methanol (1:1) which on examination turned

out to be methanolate (BzHAT.MeOH) where intramolecular H-

J. Name., 2013, 00,1-3 | 5
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bonding between the C=0 (B;) and NH (B,) deviated by an
infinitesimally small difference (dO---H 2.08 A) when compared with
that in BzHAT.EtOH. Both methanolate and ethanolate crystallizes
in monoclinic crystal systems, solved and refined in the space group
P2(1)/n with packing coefficients 0.638 and 0.636 respectively (Fig.
S5). The solvent molecules aligned between B, and B; and enclosed
inside a hydrophobic cavity formed by phenyl rings, act as bridge for
thiazole dimer formation (Fig. 7) and are forming centro-symmetric

hexameric arrangement of solvent molecules with a chair

87

.86,
conformation.

Fig.7 Solvent molecules (light green) enclosed in the hydrophobic cavity
formed by phenyl rings in the super structure of BzHAT. Phenyl rings and
solvent molecules are CPK representation.

Both methanol and ethanol form two H-bonds in their respective

crystals - (i) oxygen atom of solvent acting as acceptor and NH in B,

(dO--H 1.95 A in BzHAT.MeOH and 1.91 A in BzHAT.EtOH) as donor,

6 | J. Name., 2012, 00, 1-3

and (ii) a bifurcated bond where C=0 in B; as acceptor and OH in
solvent as donor at a distance of 1.900 A and 1.997 A respectively
(Fig. 8) by cooperative e]‘fect88 shown by majority of monoalcoholic

systems.

A
2°

(i)

Fig. 8 View of H-bonding interactions (dashed line) of (i) BZHAT.MeOH
and (ii) BzZHAT.EtOH along c axis. Atoms are shown in capped stick
representation.

The NRC in the super structures of both methanolate and

ethanolate comprise an area of 27-28 A (Fig. S4) and are
apparently constricced when compared with that in IPHAT
accounting for the absence of water wire. When viewed in the bc
plane these channels form a herringbone type arrangement
(interchain separations; 14.844 A in BzHAT.MeOH and 16.416 A in
BzHAT.EtOH) and along the ac plane the molecules are arranged in
layers with an inter layer distance of 16.189 A and 16.416 A in
BzHAT.MeOH and BzAHT-1.EtOH respectively (Fig. 9). The interlayer
distance was almost four fold enhanced when compared to that in
IPHAT due to the solvent  molecules.

probably bulky

This journal is © The Royal Society of Chemistry 20xx
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Fig. 9 (i) Supramolecular assembly of BzHAT alcoholates in the ac plane. (ii) Distance between adjuscent layers (centroid-centroid) is marked with black
dotted line. Oxygen atom of solvent molecule is in CPK representation. All H atoms are omitted for clarity of view. (iii) Herringbone arrangement of NRC of
BzHAT alcoholates viewed bc plane. Solvent molecules are omitted for clarity of view.

The alcoholic oxygen atoms defined a parallel triangular wave atoms of thiazole rings aligned anti to the B, NH, formed a regular
symmetry in the bc plane with an 0-O distance of ~9.7 A. (9.712 in  parallel ‘2’ like arrangement in the superstructure (Fig. 11).

BzHAT.MeOH and 9.773 in BzHAT.EtOH) (Fig. 10), whereas the S
Ao 25570

3
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Fig. 10 (i) Molecular packing of BzHAT alcoholate along bc plane. Alcoholic O and H are in CPK representation for clarity purpose. (ii) Triangular wave

arrangement of solvent molecules in the same plane.

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 7
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(i)

Fig. 11 (i) View of thiazole ring packing of BzHAT along bc plane. Thiazole rings are in CPK representation for clarity purpose. (ii) ‘Z’ like arrangement of

thiazole S atoms in the plane.

The variations in channel dimensions and subsequent guest
encapsulations substantiate our hypothesis on the probable role of
hydrazone substituent on the channel formation and tunability. To
further strengthen our hypothesis, a cyclohexyl unit was provided
as the hydrazone capping and the variations in channel formations
and dimensions were investigated.

Uninhabited channels
Diffraction quality crystals of 4-cyclohexylidene-5-benzoyl-2-
phenylamino-1,3-thiazole (CyHAT) from aqueous ethanol (1:1)
appeared in triclinic crystal system, solved and refined in the space
group P-1 with a packing coefficient of 1.26. The asymmetric unit of
the crystal contains two chemically identical but crystallographically

different molecules bonded together by inter molecular H-bonding

(Fig. 12) in a graph set R%(8).

This journal is © The Royal Society of Chemistry 20xx

Fig. 12 View of H-bonding interactions (dashed line) in CyHAT along a
axis. Atoms are shown in capped stick representation.

The thiazole N atoms act as H-bond acceptors whereas the B; NH
act as H-bond donors (~2.1 A, dN---H) to orient the rings such that S
atoms in the dimeric unit are oppositely aligned to generate a
pincer- shaped NRC with thiazole N-N distance of 10.362 A (Fig. 13).
Surprisingly this time there was no water/solvent inclusion in the
channels probably due to open structure of the channel and hence

establishing the role of NRC.

J. Name., 2013, 00, 1-3 | 8
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A

A
A
A

Fig. 13 Pincer-shaped channels of CyHAT viewed along ac plane. N and
C atoms in the channel are shown in ball and stick representation. All
H atoms are omitted for clarity of view.

However, intramolecular H-bonding between the C=0 (B3) and NH
(B4) was intact and the bond distances (dO---H 2.07 or 2.03 A) were
higher than that in IPHAT derivatives and lower than in BzHAT
systems. The molecules are arranged in layers along ac plane with
an inter layer distance of 12.649 A and when viewed along a axis,
shows calixarene type of arrangement in which thiazole rings are
facing each other with a S-S distance of 4.218 and 4.630 A in

alternate layers (Fig. 14).

Fig.14 Calixarene type of arrangement of CyHAT along a axis. Thiazole S-S
distance is marked with a black line. All the atoms are shown in capped stick
representation.

Moreover continuous

hydrophobic channel formed by the

cyclohexane unit in B; and the phenyl ring on B; observed along ¢

axis resembled cyclohexane ring in its chair form (Fig. 15) which is

This journal is © The Royal Society of Chemistry 20xx
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. . . 89 .
most common in organic porous materials.”” The role of steric
factors on the channel formations/dimensions are currently
pursued by incorporating substituted cyclohexanones and will

appear elsewhere.

Fig. 15 Views of hydrophobic cavity observed along c axis of CyHAT crystal
packing. Cyclohexane unit and phenyl ring (purple colour) on B3 are in CPK

representation.

Experimental Section

Materials and Methods

The starting materials phenacyl bromide and 4-chlorophenacyl
bromide for synthesis were purchased form Sigma-Aldrich, USA and
Spectrochem Ltd., India respectively and were used as received.
DMSO and Et;N were purchased form Merck chemicals. IR spectra
were obtained using PerkinElmer Spectrum 100 FT-IR spectrometer
using KBr pellets in the 4000-450 em? region. NMR spectra were
recorded using Bruker AV Ill 500 MHz FT- NMR spectrometer using
CDCl; as solvent. Chemical Shifts for 4 and *C NMR were reported
in parts per million (ppm). Mass analysis was obtained using Waters
(Micromass) Quattro Il spectrometers. The C, H, N elemental
analysis was carried out using Perkin-Elmer 2400 Series CHNS/O

Analyser.

Synthesis of 5-benzoyl-4-isopropylidenehydrazino-2-

phenylaminothiazole (IPHAT 1) N-(isopropylideneamino)-N’-

J. Name., 2013, 00, 1-3 | 9
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(phenylthiocarbamoyl)guanidine (0.125 g, 0.5 mmol) and phenacyl
bromide (0.097 g, 0.49 mmol) in DMSO containing Et;N (1 mmol)
were stirred for 5-10 min at room temperature. The reaction
mixture was then added to crushed ice and the precipitate formed
was filtered off and dried in air. Product obtained was recrystallized
with ethanol-acetone (1:1) mixture resulted in yellow fluffy solid.
Yield: 0.325 g (93%). °C. Anal. Calcd. for

M.p.: 206-208

Cy9H17CIN,OS: C, 65.12; H, 5.18; N, 15.99%. Found: C, 65.08; H, 5.14;

N, 15.83%. IR (KBr): 3220, 3060, 1600, 1580, 1530, 730, 690 cm™. *

H
NMR (270 MHz; CDCls): 6 1.96 (3H, s, Me), 2.03 (3H, s, Me), 7.17-
7.47 (8H, m, Ph), 7.73-7.46 (2H, m, Ph), 8.97 (1H, s, NH), 12.09 (1H,
s, NH). °C NMR (67.9 MHz; CDCls): 6 17.0, 24.9, 94.4, 121.2, 12505,
127.1, 128.3, 129.5, 130.5, 138.3, 141.2, 152.1, 161.8, 171.3, 183.9.

EI-MS: m/z 350 (M', 41%), 245(6), 119(21), 105(37), 77(100),

56(19).

Synthesis of 4-benzylidenehydrazino-5-(4-chlorobenzoyl)-2-

phenylaminothiazole (BzHAT). N-(benzylideneamino)-N’-

(phenylthiocarbamoyl)guanidine (0.125 g, 0.5 mmol)) and 4-
chlorophenacyl bromide (0.115 g, 0.49 mmol) in DMSO containing
EtsN (1 mmol) were stirred for 5-10 min at room temperature. The
reaction mixture was then added to crushed ice and the precipitate
formed was filtered off and dried in air. Product obtained was
recrystallized with ethanol-acetone (1:1) mixture resulted in yellow
fluffy solid. Yield: 0.397 g (92%). M.p.: 163.1-163.7 °C. IR (KBr):
3480-2870, 1697, 1556, 1352, 1072, 938,788 em™. 'H NMR (270
MHz; CDCl3): 6 7.09 (2H, s, Ph), 7.24-7.41 (8H, m, Ph), 7.57 (2H, s,
Ph), 7.70 (2H, s, Ph), 9.78(1H, s, NH), 12.35 (2H, s, NH). B¢ NMR
(67.9 MHz; CDCl3): 6 94.4, 121.5, 125.9, 127.4, 128.5, 128.7, 129.4,

133.7,136.9, 138.2, 139.5, 145.8, 161.5, 171.6, 182.9.

X-ray Crystallography
Diffraction data were collected on Bruker Kappa APEX-Il single
crystal  X-ray  diffractometer equipped with  graphite-
monochromated Mo- Ka radiation (A = 0.71073 A). Crystallographic
details for crystals were collected at T =296 K (IPHAT 1, BzHAT), T =
293K (IPHAT 2) and T = 150 K (CyHAT). Crystal cell constants were
calculated by least-squares global refinement. The structures were
solved by direct methods using SHELXS and were refined by
constrained full least-squares on F? with SHELXTL.* Graphics were
generated using MERCURY 3.3. X-ray crystal analysis software.
Diffraction quality crystals of the molecules were obtained from 1:1
aqueous ethanol or methanol

by slow evaporation method.

Summary of structural data for the molecules is provided in Table 2.

Table 2 Summary of crystallographic data and structure refinement summary for compounds.

10 | J. Name., 2012, 00, 1-3
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Compound IPHAT 1 IPHAT 2 BzHAT.MeOH BzHAT.EtOH CyHAT
Empirical formula Ci9Ho N4 O, S Ci9His CINs O, S CaHn CINg O, S CysH;s CINg O, S Cy HpN,OS
Formula weight 368.45 402.89 464.96 478.98 390.49
Space group P2:/c P2./c P2(1)/n P2(1)/n P-1
Crystal system Monoclinic Monoclinic Monoclinic Monoclinic Triclinic
T/K 296(2) 293(2) 296(2) 296(2) 150(2)
Crystal dimensions (mm) 0.25x0.20x0.15 0.30x0.20x0.20 0.25x0.20x 0.20 0.25x0.20x0.15 0.50x0.15x0.15
alA 14.450(5) 14.8580(5) 9.6388(3) 9.6720(2) 11.987(16)
b/A 4.956(5) 4.85400(10) 16.1889(4) 16.4163(3) 12.649(16)
c/A 26.730(5) 26.8190(8) 14.8442(5) 15.2160(3) 14.39(2)
a(®) 90 90 90 90 102.66(3)
8() 96.301(5) 90.2370(10) 91.0760(10) 90.8050(10) 106.82(2)
v () 90 90 90 90 93.196(12)
v/A® 1903(2) 1934.19(10) 2315.90(12) 2415.73(8) 2021(5)
Peald 1.286 1.384 1.334 1.317 1.283
z 4 4 4 4 4
A A ) 0.71073 0.71073 0.71073 0.71073 0.71073
Goodness-of-fit 1.040 1.025 1.036 1.043 0.605
R;(all data) 0.0925 0.0612 0.0421 0.0612 0.1780
WR; [for 1>20(1)] 0.1823 0.1098 0.0897 0.1136 0.1079
Reflections collected 12965 13987 17752 20680 8003
Independent reflection 3335 3394 4084 5259 1748

This journal is © The Royal Society of Chemistry 20xx
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Conclusions

In conclusion, crystal landscapes in propeller shaped trivariant
systems with thiazole hub and tunable blades B1-B3 revealed
the critical role of the carbonyl variant in the supramolecular
assemblies. Focusing on the B1 variant, nitrogen rich channels
(NRC) with varying dimensions and guest encapsulations were
generated. The NRC formed by isopropylidene capped
hydrazinothiazole adopted a left handed helical conformation
inside which single file water was stabilized, and could serve as
a synthetic model of water/proton transport for helical
membrane proteins stabilizing 1D water chains. Benzylidene
units contributed to constriction of NRC and located a centro-
symmetric hexameric arrangement of polar protic solvent
molecules with a chair conformation outside the channel,
whereas cyclohexylidene unit imparted a pincer-shape to the
channel devoid of guest molecules. We expect these unique
and unexplored class of thiazole based scaffolds with their
inherently multiplied diversity to reveal much more assorted
structural landscapes and demonstrate their potential in
varied applications.
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