Experi nental Report 22/ 10/ 2013

Proposal: 7-04-117 Council: 4/2012

Title: QENS study of methyl group dynamics in temazepam and inclusion complex of beta-cyclodextrin with temazepam

Thisproposal isresubmission of: 7-04-107
Researh Area:  Physics

Main proposer: pPAJZDERSKA Aleksandra
Experimental Team: PAJZDERSKA Aleksandra

WASICKI Jan
‘ Local Contact: GONZALEZ Miguel Angel
Samples: beta-cyclodextrin/(C7H1005)x7

temazepam + beta-cyklodextrin - complex
temazepam/C16H13CIN202

Instrument Reg. Days All. Days From To
IN6 0 4 21/11/2012 27/11/2012
Abstract:

The aim of this project is to investigate in a wide temperature range the dynamics of the methyl group of temazepam (a
pharmacological drug) in its inclusion complex with beta-cyclodextrin (beta-CD), as well as in pure temazepam. In the later
our 1H NMR experiments reveal the existence of three dynamically inequivalent methyl groups. One could expect that the
inequivalence will disappear when temazepam is located in beta-CD cavity, but 1H NMR experiments indicate that the
situation is not that simple. A QENS experiment will help in understanding better the ambiguous NMR data. Comparing the
methyl groups dynamics in temazepam and in its inclusion complex with beta-CD we will establish the importance of
“host-guest” interactions in this complex.




Experiment 7-04-117

The subject of our study are complexes of pharnma@dactive compounds in a bulk
form and their inclusion complex wiiCD.

QENS spectra were taken for temazepam, felodifirgclodextrin (b-CD), physical
mixture of B-CD and felodipine and for the complg«CD with felodipine. For
temazepam QENS spectra were measured at 150 KK, 3@0odipine: 150 K, 200K,
250K and 300Kf{3-CD: 150K and 300K, physical mixture 300K and coexpl150K,
200K, 250K and 300K. The measurements were peridromethe time-of-flight IN6
spectrometer using an incident wavelength of 5.12nd with an energy resolution of
70 peV (FWHM). The Q-range covered 0.2 — 1.98. Ahe samples were placed in an
aluminium flat slab holder of size 4 x 3 tand having thicknesses chosen to ensure
that the transmission coefficient is between 0.88 8.9 (m = 0.53 g, m = 0.76gq,
m=0.90 g, m=0.82g, m=0.60 g for temazepam, felo@dipbCD, physical mixture and
complex respectively). The data were treated irtaandard way with the program
LAMP (normalisation to vanadium, correction for elebr efficiency, subtraction of
empty cell, absorption correction). The individ&40 w) spectra were fitted assuming
a simple model consisting of @ function of intensity A (which accounts for the
elastic part of the scattering) and a lorentziarcfion of intensity 1-fand a widtht™
(proportional to the correlation time) convolutedthw the experimental resolution
function (the Gaussian function).

The different crystallographic environments of eawhthe three temazepam
molecules in the asymmetric unit induce the dynaméxuivalence of their methyl
groups. Analysis of EISF for temazepam shows thatlZ0K we observe the
reorientation of one methyl group with an activatenergy of about 5 kJ/mol. Two
other groups enter in the time-window of IN6 windaw 300K. As molecule of
felodipine contains four methyl groups we compaggderimental EISF with models
assuming 1,2,3 or 4 methyl groups can reorient. &gerimental points are best
described by the model of reorientations of two hylkegroups. Above results for
temazepam and felodipine are in a good agreemdmtonr NMR data.

We are currently trying to develop an adequate mabk to correctly describe the

reorientation irBCD and in inclusion complex drugB€ED.



