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Introduction Table 1. Orienting Strength
Residual dipOlar COUplingS (RDCS) occur when a Media Solvent  Compressed? Number of Turns PPM Coupling Hz Coupling
| | : : isot : : t[1_3] Th PMMA Chloroform no - 2.031 93.53
molecule is in an anisotropic environment. e NIV 0.0 s - o 1
magnitude of these residual dipolar couplings can be PMMA D0 Jes . 0.24 18.43
used to determine the 3-dimensional structural o 1 p PMMA D,0 yes 7 0.26 19.96
information of a molecule in solution.l’-°! This information M Ed l u m H - N IVI R H -O bse rve PMMA D,0 yes 8 0.27 20.73
has been used to determine stereochemistry, cis or trans Emi gg Z: 190 g;i ;222
alkenes configuration, and the structure of proteins.[¢! - —— PVAC Acetone o : 1088 0,11
Anisotropic environments have been achieved with either g = B - e mg Bm:g neoS ; gg 5323
||C]U|d CryStaIS or pOIymerS present- Often these Q @© Loose Fiberglass | Chloroform Two - 6.41 31:48
compounds are difficult to prepare, incompatible with A, BW%oczljerl))om/Iel gl;:oro:orm no : oi4_zI 32|,;4|
solvents, and reactive with some molecules.ll This 8 GL) Thundiedat | . _ e
research focuses on the development of an inert, easy to —1 O OneEnd | Chloroform no - 0.06,007 | 4.61,5.37
use anisotropic environment for RDC NMR spectroscopy. T Jperended Jubs] Ehorotorm e :
** Unable to collect data due to apparatus failure
Acquired on the 300MHz NMR instrument
| . . S — Conclusions
In this research, several types of orienting media S Q — _ —— _
were tested for their quality as an anisotropic environment. o = - The orienting media tested in this exploration had a
j i O variety of outcomes. The compressed gel is used as a
These substances were deemed chemically inert and O _ _
were expected to orient solely mechanically by creating ; O c;)nt;ol dandf cor_np?rlson t% _ShOVV\\;hWhat IS currgn’ily ’;Ee
small channels throughout the length of the NMR tube. stahdard of orienting media. en compared [0 1ne
Each of these samples were solvated and analyzed compressed gel, the media that proved to be the least
using deuterated chloroform (CDCIl;). 'H NMR useful was the pralc_ied rope gnd bur_1d|ed fiberglass. In this
experiments were acquired using Bruker's standard 8 o ICeanSget,h theo fmet(rjmlea d!cibg()t Ioer;edri]:mgunn’:grmlr};\ljlr’:ir;:ghzgfvtehne’[
Proton (zg30) NMR pulse sequence with the followin
parameters: Relaxation delay, 1s; 90° pulse, 12.0 ps% O 8‘ environments. | | |
spectral width, 10,000 Hz; number of data points, 32K; E o' The Ioosg fiberglass medla .shcl)wed considerably
and digital resolution, 0.153 Hz/point. 2H NMR 'l better results with a large relative orienting strength as can
experiments were acquired using the locking channel of be seen In Ta!ole1. The do_wnSIde o_f this medlum is that
the NMR, and were corrected using the frequency of N NI AN AN there is very little volume in the anisotropic environment
deuterium for both the 300 and 500MHz NMRs on which + as can be seen by the relative area of the Singlet and
the data was acquired. © '8 . - doublet peaks. The wooden dowel had the most orienting
The fiberglass was washed in mixed Xylenes 8 Q e " = - §trength for t.h ° altgrnatlve media, but had the 5ame
purchased from Sigma Aldrich without alteration and % Q = N I issues of low isotropic volume as well as issues with the
sonicated to remove any coating on the fiberglass. Excess c C I baseline in 'H-NMR spectra cause by issues locking and
xylenes was decanted and the fiberglass was dried via > O shimming the §ample. Without further optimization to
evaporation, and bundled or braided as shown in the o0 correc?t these dlsa.dvantages,. these .alternatlve orienting
figures. The wooden dowel was cut to length and soaked - material are not suitable for this technique.
and sonicated in chloroform to completely fill the internal %
cavities with solvent. The compressed gel data was
acquired by Will Graham (used with permission) and c O Th t d i tbl
Sailajah Gukathasan (used with permission) U g IS a p pa ratus prOVe INCom pa 101e Future testing material could be Teflon tape which is
| C = . known to be inert. Also other materials that may prove
8_ Wlth the ChIOrOfO I'Mm SO|Ve nt. compatible are Zeolites or organo-metallic frameworks
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