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L-glutamic acid (L-Glu) can crystallize in two polymorphic structures, depending on the 
crystallization conditions employed. The metastable granular α-form crystallizes first, and 
subsequently undergoes solution-mediated transformation to the stable plate-like β-form.  
Previous work shows that tailor-made additives such as ionic surfactants, 1,5-dicarboxylic 
acids and di-peptides kinetically stabilize the α-form of L-Glu.  It has been found that the 
low concentrations of L-α-amino acids cause a significant reduction in the growth rate of 
the β-form. In this work, the effect of cooling-agitation on the polymorphic behavior of L-
Glu, in the absence of tailor-made additives was studied. The α-form of L-Glu was 
synthesized by acidification of the monosodium salt. Supersaturated aqueous solutions of 
the α-form at 80°C were recrystallized by cooling to 45°C with and without agitation. The 
effect of cooling-agitation speed on polymorphism of L-Glu was also investigated, and 
characterization of L-Glu crystallized at 45°C was performed using X-ray powder 
diffraction, Scanning Electron Microscopy, Differential Scanning Calorimetry and Raman 
Spectroscopy.    Agitation was found to delay the α to β transformation rate considerably, 
maintaining the β-L-Glu concentration at approximately 10%.  This stabilization of the α-
form increased significantly with agitation speed, and was most effective when pulsed 
agitation was employed.  Alpha form stabilization of this magnitude has not been 
previously reported in the absence of additives, an observation that may be due to the 
absence of certain crystallographic faces of the α-form, which facilitate nucleation of the 
β-form. 
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The enzyme acetylcholinesterase (AChE) functions in cholinergic synapses of 
central and peripheral nervous systems, where its principal role is termination 
of signal transmission by rapid hydrolysis of the neurotransmitter, 
acetylcholine (ACh). Inhibition of AChE is the only approved treatment for the 
symptoms of Alzheirmer's disease. We have studied the interactions of AChE 
with certain potential drugs based on the X-ray structures of their complexes 
with torpedo californica AChE and their experimental affinities measured in 
solution. We show that a family of natural alkaloids, called huperzines, leads to 
a disruption of the active site of AChE, by causing a conformational change in 
part of the catalytic machinery. Huprine X is a novel AChE inhibitor that was 
derived by combining active parts from two different know AChE inhibitors, 
huperzine and tacrine. It was shown that it binds AChE significantly tighter 
than both of them. The crystal structure of the complex shows that it behaves 
as a hybrid within the active site of AChE, maintaining features from its two 
'ancestors'. 
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Alkali lanthanide double phosphates have been studied for use as long-
wavelength scintillators for γ-ray detection using Si photodiodes. These 
compounds exhibit layered crystal structures. Details of the crystal symmetry 
depend on the relative sizes of the lanthanide and alkali metals. Single-crystal 
X-ray diffraction (XRD) and powder neutron diffraction (PND) have been used 
to study the structure at room temperature. K3Yb(PO4)2  crystallizes with a 
monoclinic unit cell, space group P21/m. The Yb ion is six-coordinated to the 
oxygen atoms of the phosphate groups with uint cell parameters a = 7.372(1), b 
= 5.589(1), c = 9.292(2)Å and β�=  91.03°.  The Yb ion is seven coordinated 
with a slightly distorted capped trigonal prism (CTP) geometry. A high 
temperature phase was characterized using powder neutron diffraction and 
synchotron powder analysis. The phase transition occurs at 120°C with a 
transformation to the hexagonal P-3 space group symettry with a coordination 
reduction to six that is confirmed using EXAFS. This new structure is 
isostructural with the room-temperature form of K3Lu(PO4)2. High temperature 
PND and high temperature powder XRD have been used to study the thermal 
expansion of K3Yb(PO4)2 and indicate a large thermal expansion anisotropy.  
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Channel forming organic zeolite materials are of great interest, because such 
host structures may provide van der Waals-type inner surfaces as compared to 
ionic surfaces in inorganic zeolites. Inclusion compounds of tris(o-
phenylenedioxy)cyclotriphospazene (TPP) allow to prepare empty but 
thermally fairly stable (T < 150° C) channels (5 Å), which show effects of 
sorption/desorption when exposed to guest molecules/atoms such as 
tetrahydrofuran (THF), benzene and xenon. Because channels of TPP are built 
by a staggered trigonal coordination of phenylene rings, guest molecules 
showing π-acceptor properties can give rise to an exchange of template by 
donor/acceptor di-substituted π-conjugated frameworks. When organic 
molecules such as 4-N,N-dimethlyamino-4-nitrostilbene or other dipolar 
compounds were kept in sealed ampoules in the presence of single crystals of 
TPP-THF for a few days at T120° C, an exchange of THF vs new guest 
molecules was observed1.  Dye molecules were entering needle shaped TPP-
THF crystals from both capping faces, filling zeolite crystals up to the center. 
Because TPP-THF crystals did not show empty channels prior to in-diffusion, 
we conclude that a mechanism of counter-diffusion is active in TPP-THF 
crystals. Stained, TPP-zeolite materials showed a SHG effect indicative for dye 
molecules recognising the surface of the zeolite. These findings can be 
understood because of a general principle of polarity formation, saying that 
vector properties are preserved at a crystal-nutrient interface: In-coming 
dipolar molecules exceed an orientational selection with respect of entering 
preferably the acceptor or donor group first.     
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