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NMR Spectroscopy of Biofluids and Tissues, Imperial College, London, England, November 13-17, 2000. Contact:
Hersha Mistry, Centre for Continuing Education, Imperial College, 526 Sherfield Building, Exhibition Road. London,
SW7 2AZ, UK. Tel: +44 (0)20 7594 6884; Fax: +44 (0)20 7594 6883; Email: h.mistry@ic.ac.uk;
http:/ /www.ad.ic.ac.uk/cpd /nmr.htm

Frontiers of NMR in Molecular Biology VII, Big Sky, Montana, January 20-26, 2001. Contact: Keystone Symposia,
Drawer 1630, 221 Summit Place, Suite 272, Silverthorne, CO 80498. Tel: 800-253-0685 or 970-262-1230; Fax:
970-262-1525; E-mail: keystone@symposia.com. http: / /www.symposia.com.
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Prof. B.L. Shapiro
The NMR Newsletter,
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2D or NOT 2D ?!2!? ©

Dear Barry,

some time ago, we became interested in the investigation of slow co0

segmental processes in organic solids like polymeric systems, pro-
teins etc. To avoid the necessity of using isotopically enriched sub-
stances, we focused on MAS techniques. The well known 2D-MAS

exchange experiment of Kentgens & Veeman [1], later improved by
Hagemeyer & Spiess [2], seems to fit our purpose well: it detects
changes of the anisotropic chemical shift due to reorientations of the
chemical shift tensors on a time scale of milliseconds up to some
seconds and provides reasonable spectral resolution and signal-to-
noise. As an example, the 1* figure displays the 2D-MAS exchange
spectrum of the amorphous polymer PnBMA; the cross peaks link-
ing the spinning-side bands (ssb) of the COO carbon at 178ppm (see
dashed line in spectrum) indicate the presence of molecular reorien- ,
tations. Please note that this method requires the presence of ssb, i.e. LT
slow MAS rates. 0%

!

To obtain information about the time constant of this process, we 00
need to run such experiments for a number of mixing times and plot

the growing intensity of these cross peaks (or, alternatively, the

decay of the. mam—dlagonal. ssb) vs. t_he mixing time and fit this ‘de- o oo im0 'm0 T
pendence with an appropriate function. For low-molecular weight F2 (opm)
organic solids, a purely exponential behaviour is expected, while for

polymers, a more complicated behaviour (double-exponential or stretched exponential) is more common. The 2™
figure shows the intensity of the most intense COO cross peak (linking the N=0 with the N=-1 ssb). In a reason-
able experimental time (about four days), it was possible to acquire 2D spectra for 11 logarithmically spaced
mixing times only; the signal-to-noise, as obtained from the spectra, is indicated by error bars. We added a theo-
retical function, assuming two dynamic processes with different time constants. However, it is very clear that by
the quality of data (number of mixing times and signal-to-noise), the experimental data are compatible with a
wide variation of the dynamic parameters (these given in the figure are far from being unambiguous). We thus
needed to conclude that is fairly impossible to obtain reliable information about the dynamic behaviour of such
systems with the existing zoo of NMR techniques.

This prompted us to search for a more time-efficient method; i.e. one that delivers the desired dynamic informa-
tion but provides a better signal-to-noise in shorter experimental time. Since in a 2D experiment, one needs to
acquire a number of t; increments and those do not contribute to the overall signal-to-noise as additional data
accumulations would do, we asked ourselves: Is there a 1D-experiment that does the job? Well, most of us know
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the 1D-Magnetizations transfer experiment [3], that detects dynamic processes which change the isorropic
chemical shifts (like H-shifts etc.). However, it is not justified to apply its idea to ssb belonging to the same iso-
tropic chemical shift (i.e. to processes that change the anisotropic chemical shift by the reorientation of the ten-
sors only): ssb are not NMR lines in the common sense but representations of the periodicity of the MAS-time
domain signal! Thus, other ideas must be developed, based on the properties of MAS-ssb.

The 1% approach was the TOSS-exchange method of Yang & Blitmich [4], however, due to the delicateness of
the TOSS building block and the signal loss by the additional pulses, the overall gain in signal-to-noise is not
satisfying. We find that ODESSA-type experiments [5], in particular the time-reverse ODESSA [6] are much
better suited: requiring a minimum number of pulses and length of T—sensitive delays, it maintains a very good
signal-to-noise and provided exactly the information we are interested in, namely the decay of the intensity of the
desired NMR line vs. the mixing time which tells us about the molecular reorientation. The 3™ figure shows the
time-reverse ODESSA decay, recorded under the same condition and within the same overall experimental time
as for the 2™ figure. The number of mixing times is about three times as big as before and the signal-to-noise is
now in the order of the size of the symbols. It is obvious that the decay must be described by a stretched expo-
nential function; the dynamic parameters can be determined with good accuracy.

2D-MAS exchange = : trODESSA 5
1 g ] o
ot -
1 . / |
kslow=0 355! 4 k=25s"1 [
B=0.26 _
0.001  0.01 0.1 1 10 0001 001 0.1 1 10
TrdS TlS

We applied the time-reverse ODESSA method to a couple of problems, including molecular dynamics in organic
solids and proteins as well as to spin dynamics (spin diffusion). We currently focus on polymers applications as
described above. We like to point out that the power of ODESSA-type experiments is the ability to determine
dynamic time constants with high accuracy while they are less well suited for the investigation geometrical pa-
rameters (jump angles etc.). For that, either static method (requiring isotopical enrichment) or alternative MAS
methods (like CODEX [7]) must be used, however, the latter provides only inferior signal-to-noise, as compared
to the ODESSA. If one is aimed to the latter problems, the combination of the methods might be the way to go.

Best Regards

Ovidiu Pascui

ROt

Horst Schneider

e, Cllor

Detlef Reichert
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Dr. B.L.Shapiro September 8, 2000
The NMR Newsletter ‘ (received 9/13/2000)
966 Elsinore Court

Palo Alto, CA 94303
Re: NMR of Membrane Glycolipids (Lipid A) in Rhizobia (Symbiotic Bacteria)
DearBarry,

We are continuing collaborative efforts with Prof. Chris Raetz (Duke, Biochemistry) to study bacterial
glycolipids like Lipid A from the outer membrane of Gram-negative bacteria. A single Lipid A species lacking an
acyloxyacyl moiety was previously described in Rhizobia. Dr. Nan Que has recently isolated six related Lipid As
from Rhizobia at quantities sufficient for NMR analyses. Compounds B, C, D-1 and E are physiologically relevant
species. Two glucosamine units and one galacturonic acid (designated I, I and IIT) are observed in the COSY (Fig. 1)
and TOCSY (Fig. 2) spectra of species B. Because the proximal glucosamine is not phosphorylated, both o and
forms of the proximal glucosamine are detected (designated Iand I ).

COSY reveals that H-3 and H-3* (~5.2 and 5.3 ppm, respectively) of the proximal and distal glucosamines of B
are considerably downfield shifted relative to other sugar oxymethine resonances. Thus, COSY provides unequivocal
evidence for the O-acylation sites of the B-hydroxy acid chains at the 3 and 3’ positions of the glucosamine rings.

The B-oxymethine protons of 3-hydroxyacyl chains resonate near 3.7-4.1 ppm if the 3-OH is unsubstituted,
but near 5.2 ppm if the 3-OH is further acylated. The number and substitution state of the 3-hydroxyacyl chains can
thus be estimated from the number of cross peak pairs between o -methylene (2.2-2.6 ppm) and B-oxymethine
protons, as well as y -methylene (1.2-1.6 ppm) and $-oxymethine protons. The COSY of B displays five o/Band
v /B cross peak pairs. Three of these correspond to what is expected for .- and y -methylene protons adjacent to 8-
oxymethines of unsubstituted 3-hydroxyacyl chains. One set of o/ and y/f cross peaks is considerably farther
downfield (near 5.2 ppm), indicating that this particular f-oxymethine group is acylated. A peculiar feature of the
Lipid A in Rhizobia is that this acylation occurs with 27-hydroxyoctacosanoic acid, a C28 fatty acid that is not
found in Lipid A of other Gram-negative bacteria like E. coli. The fifth set of a/f and y /8 cross peak pairs in the
COSY spectra provides evidence for the further attachment of a f-hydroxybutyrate chain to the 27-OH group of the
C28 acyl chain. This pattern of cross peaks is also seen for the other Lipid A molecules isolated from Rhizobia and
is in fact diagnostic for the presence of an acyloxyacyl unit in each of these Lipid A species.

Species D- 1 contains an acylated aminogluconate unit in place of the proximal glucosamine residue of B.
Species C and E lack the ester-linked B-hydroxymyristic acid chain at position 3.

The NMR results have aided the discovery of unusual enzymes in the pathways of Rhizobia. The presence of
the unusual long chain fatty acid in the NMR spectra of the isolated species directly indicated the presence of a novel
long chain acyltransferase in Rhizobia which has now been identified along with a novel acyl carrier protein. The
NMR results have also stimulated the discovery of amembrane-bound deacylase in Rhizobia that removes a single
O-linked hydroxymyristate from certain lipid A precursors. Furthermore, extracts of Rhizobia appear to possess
enyzme(s) that catalyze the oxidation of the proximal glucosamine in B to the aminogluconate unit of D- 1.

Regards,
am—r
/ y -

Anthony A. Ribeiro (A’R)



505-10

Fig. 1. COSY of aliphatic resonances of Species B
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Fig. 2. TOCSY of sugar resonances of Species B
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Use of “H NMR to Observe the Effect of Alamethicin on Biomembrane Thickness

Dear Dr. Shapiro:

Alamethicin is a peptide that contains 20 amino acids and forms voltage-gated 1on
channels in biomembranes. The conductance state of alamethicin channels and the free energy of
alamethicin binding to model biomembranes has been found to be dependent on bilayer
composition (1,2). Bilayers containing different amounts of dioleoylphosphatidylcholine
(DOPC) and dioleoylphosphatidylethanolamine (DOPE) have been studied. Single channel
conductances increase as does alamethicin binding free energy when the relative amount of bilayer
DOPE is increased. DOPE undergoes a bilayer to hexagonal II phase transition at about 10°C and
imparts a negative spontaneous curvature to DOPC bilayers. A linear correlation between bilayer
spontaneous curvature and alamethicin binding free energy was observed (2). It has also been
observed that acyl chain order in bilayers containing DOPC and DOPE increases as the relative
amount of DOPE increases (3). In order to further understand the DOPC/DOPE/alamethicin
system we have examined the effect of alamethicin on bilayer thickness. The average deuterium
order parameter of a saturated acyl chain attached to a bilayer phospholipid can be readily
converted into a bilayer hydrophobic thickness (4,5). Figure 1 shows spectra of 10 mol% 1-
palmitoyl(d31)-2-oleoyl-sn-glycero-3-phosphatidylcholine in DOPC and DOPC/DOPE bilayers
with and without alamethicin. A vertical line is drawn through the spectra near the maxima of one
of the quadrupolar doublet intensities arising from the acyl chain methylene (15 position) located
next to the acyl chain methyl group. Note that the center of the quadrupolar doublets are at O on
the frequency (kHz) scale and the doublets are symmetric about 0 kHz. Quick inspection of the
spectra shows that the 15-methylene doublet splittings in Figs. 1A (DOPC), 1B (DOPC with
alamethicin at 1:15 peptide:lipid mol/mol), and 1D (45mol% DOPE in DOPC with alamethicin at
1:15 peptide:lipid mol/mol) are similar and clearly smaller than the analogous splitting in Fig. 1C
(45mol% DOPE in DOPC). We have used software created by Klaus Gawrisch (6) to assist us in
converting the quadrupolar splittings into bilayer hydrophobic thicknesses; thanks Klaus.
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The dependence of bilayer hydrophobic thickness on phospholipid composition and
alamethicin content is shown in Figure 2. The hydrophobic thickness increases as the mol%
DOPE increases. Addition of alamethicin to DOPC bilayers causes little or no change in bilayer
thickness. Addition of alamethicin to bilayers containing DOPE and DOPC causes a decrease in \
bilayer thickness. A larger thickness decrease induced by alamethicin is observed for thicker |
bilayers. The fact that alamethicin has little or no effect on DOPC bilayer hydrophobic thickness !
1s consistent with a match between the bilayer hydrophobic thickness and the effective |
hydrophobic length of alamethicin. Alamethicin appears to thin bilayers containing DOPE and
DOPC to a thickness that is similar to that of DOPC bilayers (Fig. 2). Thus it appears that in
DOPE/DOPC systems the bilayer hydrophobic thickness may adjust to match the hydrophobic
length of alamethicin. Further studies on a variety of phospholipid bilayer systems will likely
elucidate structure-function relationships in bilayers containing alamethicin.

Regards, |
Goop PRt Yl G W Laid) A
Jennifer R. Lewis Jelf Ellena David S. Cafiso
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Delivered by Bruker...

3D Spin Echo of the blood vessel system from a hen embryo.
«  256x256x256 pixels, FOV 14x14x14mm, resolution 55 um, TR 200 ms, TE 6 ms,4 averages, one view
after Maximum

Microimaging No matter {mw you slice i, m‘z'c'r(?- and mz’m’—z’mag'z'ng dcfta at
750 MHz gives you more sensitivity and spectral dispersion

1 7.6 Tesla than from any other system:

750 MHz

Wide bore magnet
Sensitivity

Sp ectral diSp ersion In-vivo experiments on small animals are bandled

with ease

* Well-established probe for convenient sample handling

* Plug-in resonators, and a variety of probe inserts

* Good contrast is obtained

* Significant sensitivity improvement
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Quantum Gates

Dear Barry,

Following Alice into her Wonderland, we also found ‘portmanteau’ gates in NMR [1], some of
which are reproduced below. These are experimental two-dimensional NMR spectra obtained using
cascades of spin- and transition-selective pulses on two spins of the three spin system (protons) of
2,3-dibromo propionic acid.The third spin is the observe spin whose transitions are labelled as 00,
01, 10 and 11 depending on the states a=0 or $=1 of the other two spins. The vertical dimension is
the input and the horizontal dimension is the output of the gate [2]. Thus an XOR1 is a gate which
follows the Boolean algebra [e;, €2) Xom le1 @ ez, €2) (= 00 — 00;01 — 11;10 — 10;11 — 01).

- The second qubit is unchanged and the first undergoes addition modulo 2 operation [0 ® 0 =
0,001=11®0=11®1=_0]. The SWAP gate is |e,e2) 24" |es,e1). The SWAP gate
is particularly interesting, since when we performed the SWAP gate using 1D NMR, we got the
equilibrium spectrum [1]. In 2D, since we correlate the input and output (with the sacrifice of one
qubit), the result is directly readable. The other gates can be interpreted similarly. The details of
this work have been submitted to Journal of Magnetic Resonace [3] (the manuscript has a complete

-set (24) of one-to-one 2-qubit gates and the details of the selective pulses employed). -

NoP NOT(14) " XORf1 XNOR1
11 0 -] [ 0
10 0 o (] ¢
01 0 o 0 0
ool @ o (-] [ ]
000110 11 0001 10 11 000110 11 00011011
SWAP+NOT+
SWAP SWAP+XOR1 SWAP+XNOR1 XNOR1
11 e
10 o 0 0 0 ’ 0 °
D104 ° 0 ° °
ool © 0 ] , ()
000110 11 0001 10 11 000110 11 0001 10 11
-
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Le “&\»\9\___
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Fluorinated Ethers
Dear Barry:

Continuing our work on seeking out interesting effects and correlations in the NMR spectra of
fluorinated materials, we have been examining spectra obtained on various spectrometers and have been
running additional fluorine and carbon-13 spectra on our Inova-500 for a group of almost 100 ethers
containing one or more fluorine atoms and up to seven carbons.

Many years ago, we reported data for three trifluorovinyl ethers with fluoromethyl, fluoroethyl and
trifluoroethyl chains on the other side of the oxygen from the trifluoroviny! group. Within the trifluorovinyl
group, the effect of the attached oxygen is to give relatively large cis F-F couplmgs of 62 + 3 Hz and relatively .
large geminal couplings of 88 Hz or greater, although the trans value falls in the normal trifluorovinyl range of i
about 110 Hz.

Couplings across the oxygen are of special interest. In methyl trifluorovinyl ether, the methyl fluorines
are coupled to those vinyl fluorines cis and geminal to the oxygen by about 4 Hz, but show no resolvable
coupling to the trans fluorine. Incidentally, this is in contrast to the situation for trifluoromethyl trifluoroviny!
thioether, where the methyl fluorines are coupled to all three trifluorovinyl fiuorines. In perfluoropropy/
trifluorovinyl ether, the fluorines in the CF2 group attached to oxygen are coupled to the same two vinyl
fluorines but the CF3 fluorines are coupled by 0.7 Hz to only the F cis to the oxygen.

In dimethy! ether derivatives, the four-bond F-F coupling across the oxygen is 4-6 Hz, but when the
methyl group is paired with an ethyl, propyl, or longer group, the value is typically 10-12 Hz. Methyl-ethyl ‘
thiothers show a similar value of about 10 Hz. Indeed, the only major difference in F-F coupling caused by
introduction of a sulfur in place of an oxygen is that the five bond coupling from methyl fluorines to beta |
fluorines in the ethyl group is increased from less than 1 to 2-5 Hz. There is, however, one oxygen- contalnlng‘
molecule that we have found, (CF30)2CHCF2ClI, with 5J of 2 Hz, probably a result of steric crowding.

In the methyl-ethyl thioethers as compared to the oxygen ethers, the shifts of fluorines in the ethyl ‘
group differ by only 3-4 ppm, while those in the SCF3 group are 20-25 ppm to lower frequency than those of !

the OCF3 group.

There are some interesting long-range carbon-fluorine couplings in a somewhat larger molecule:
(CF3)2CF-0O-CH2CH2CH2Si(CH3)2Cl
The carbon in the CH2 group attached to the oxygen is coupled to the CF fluorine by 4.9 Hz, not too unusual,
but seems also to be coupled to the six fluorines in the two methyl groups by 1.0 Hz. This is shown by the
proton-decoupled spectrum. Perhaps more surprising, the CF carbon is coupled to the alpha CH2 hydrogens
by 1.8 Hz. ‘

We are in process of analyzing carbon spectra of many other of these ethers, and we hope that these '
spectra will yield information about bonding and geometry in these molecules. |

U\) ‘ ‘
Wallace S. Brey i

wsbrey @ufl.edu
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Aldrich offers deuterium oxide (heavy water) ampule packs and standards in many packaging sizes
and isotopic purities. Each product is thoroughly tested for chemical and isotopic purity. Our state-
of-the-art distribution, packaging, and customer ordering facilities ensure that you receive the best
service and product possible from the moment the product is packaged until it reaches your
laboratory benchtop.

* Large selection of isotopic purities and sizes

¢ Single ampules for one-time use

¢ Maintanance of solvent quality for longer periods of time
* Ease of storage

45,335-8 Deuterium oxide, 100.00 atom % D 1pak=10 x 0.25mL - $42.80
45,336-6 Deuterium oxide, 100.00 atom % D 1pak=10 x 0.5mL - $51.40
45,333-1 Deuterium oxide, 100.0 atom % D 1pak=10 x 0.25mL - $17.10
26,978-6 Deuterium oxide, 100.0 atom % D 1pak=10 x 0.5mL - $19.80
44,136-8 Deuterium oxide, 100.0 atom % D 1pak=10 x 0.75mL - $29.00
42,345-9 Deuterium oxide, 100.0 atom % D 1pak=10 x 1.0mL - $36.60
30,875-7 Deuterium oxide, 99.9 atom % D 1pak=5 x 0.5mL - $7.00
52,196-5 Deuterium oxide, 99.9 atom % D 1pak=10 x 0.6mL - $12.50
44,137-6 Deuterium oxide, 99.9 atom % D 1pak=10 x 0.75mL - $13.40
26,979-49 Deuterium oxide, 99.9 atom % D 1pak=10 x 1.0mL - $17.80
30,876-5 Deuterium oxide, 99.9 atom % D 1pak=5 x 0.5mL - $9.10
(contains 0.75 wt. % TSP-d,)
53,052-2 Deuterium oxide, 99.9 atom % D 1pak=10 x 0.75mL - $14.40
(contains 0.05 wt. % TSP-d,)
29,838-7 Deuterium oxide, 99.9 atom % D 1pak=10 x 1.0mL - $19.40
(contains 0.75 wt. % TSP-d))

o

Listings with an isolopic purity of 100.00 atom % D and 100.0 atom % D have a minimum isotopic
purity of 99.990% and 99.96%, respectively.

36,431-2 Deuterium oxide, standard, 99.98 = 0.01 atom % D 10g $22.60
36,432-0 Deuterium oxide, standard, 99.92 = 0.01 atom % D 10g $20.30

Aldrich is totally committed to providing its customers around the world with an unsurpassed
product selection of high-quality products at competitive prices. In addition, Aldrich offers
accessories such as NMR tubes, tube cleaners, and spectral matching software. If you would like
to receive more information about other labeled products or a copy of the Aldrich NMR Solvents
brochure, contact us at 1-800-231-8327. Alternatively, visit our award-winning Web site at
www.sigma-aldrich.com.

References: (1) North American Society for the Study of Obesity, J 21, 1999. (2) Schoeller D.; Santen van, E. J. Appl. Physiol. 1982, 53, 955. (3) Urey, H Science
1948, 108, 489. (4) Cole, T. J. et al. The Doubly Labeled Water Method for Measuring Energy Expenditure: A Consesus Report by the IDECG Working Group,
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A nonprofit research corporation

|
September 24, 2000 |

The 37th New Mexico Regional NMR Meeting

The 37th New Mexico Regional NMR Meeting will be held in Albuquerque New Mexico, on November 11,
2000. The speakers and their subjects are 1) Brian Saam, University of Utah, on Hyperpolarized Gas NMR:
Application to lungs; 2) Catherine Clewett, New Mexico Resonance, on Characterization of Partially Sintered
Ceramic Powder Compacts Using Thermally-polarized Fluorinated Gas NMR Imaging; 3) Doug Harris, Sandia ‘
National Laboratories, on Solid-State NMR of Polyethylene; and 4) Atholl Gibson on Cryogenic High Resolution
NMR Probes. This small and informal one-day meeting will end with the traditional dinner/drinks/reception in ‘
the evening. There is no registration fee but please let us know if you are attending so we can find enough chairs.

For more information on this meeting, past and present, please consult http://www.unm.edu/~karenann/nmr2. html
or write/call/email New Mexico Resonance at our new contact coordinates given in the letterhead or
http://www.nmr.org.

|

|

|

Dear Barry, ]
l

|

\

|

. . |
Best wishes,

\
|

Eiichi Fukushima 1
2301 Yale Boulevard, SE e Albuquerque, New Mexico 87106-4237 ;

Phone: (505) 244-0017e Fax: (505) 244-0018 w

http://nmr.org/ !

‘\

If you haven't processed your subscription invoice, please do so at your earfiest convenience.
If you have lost the invoice, please call us at 650-493-5971 (after 8:00am Pacific ‘
Coast Time, s.v.p.), and we'll send a duplicate billing.

BLS and LS.
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The NMR Newsletter - Book Reviews
Book Review Editor: Istvan Pelczer, Dept. of Chemistry, Princeton University, Princeton, NJ 08544

"Modeling NMR Chemical Shifts:

Gaining Insights into Structure and Environment"

edited by
Julio C. Facelli and Angel C. de Dios.

American Chemical Society, Washington DC, 1999, pp x + 373, ISBN 0-8412-3622-4, $97.50,
http:/ /www.oup-usa.org

This book is one of the ACS symposium series (#732), and arises from the second
international symposium on NMR chemical shifts, organised by the editors at the ACS meeting
in Boston, Mass. in August 1998. It exhibits the benefits and some of the problems that one
might expect from multi-authored works. The editors have done an excellent job of getting a
consistent presentation throughout the book, but inevitably it is to some extent a collection of
research articles on a common theme. On the other hand, it consists of articles written by
leaders in the field, and therefore presents a good cross-section of the field (as of August
1998).

A particularly good feature of the book is that it starts with four review articles: an
overview of the state of the art in the calculation of NMR chemical shielding, across a wide
range of nuclei (Jameson); the calculation of 13C chemical shifts in vinyl polymers and

. polypeptides (Ando); correlations of 13C and 15N (and 57Fe) shift calculations with structural
features in peptides, proteins and porphyrins (Oldfield); and applications of 13C chemical shift
calculations to the understanding of catalysis (Nicholas). Interestingly, both Ando and Oldfield
present the conformation dependence of 13C shifts in alanine-containing peptides, with rather
different results. A frustration of the format of this kind of book is that it’s not easy to know
whether this represents a real contradiction or merely a difference in emphasis -- both results
look convincing, but on the face of it at least, they can’t both be right. The article by Jameson
was for me particularly helpful, as it provides an introduction to many of the methods that are
described in later articles in the book, and enabled me to understand at least some of the
technical complexities of quantum mechanical chemical shift calculations. - As a broad
overview of the topic, it is hard to beat.

The remaining articles concentrate on first row elements (13C, 15N, 170, 19F), but include
also reports on shifts for transition metals and for 29Si, 27Al, 31P, 23Na and 129Xe. In addition
there are two articles that concentrate on !'H shifts, but more from an experimental or semi-
empirical angle, reflecting the continuing difficulty of usefully calculating 'H shifts using ab
initio methods. There is a wide range of topics, ranging from detailed calculations of quantum
mechanical electron current density to empirical correlations between hydrogen bond length
and !H shift. Many of the calculations discuss shift tensors as well as the isotropic shifts.

In detail, the book covers shielding polarisabilities, bond polarisation theory, relativistic
density functional calculations, electron correlation in !9F shifts, correlation between
transition metal shifts and reactivity, alkoxysilanes, oxides and polyoxometallates, main-group
metal oxides and nitrides, phosphates, and zeolites, as well as shift/structure relationships in
peptides, rhodopsin, nucleic acids and alkenes.

continued
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This book is for those who know something about quantum mechanical calculations,
and about chemical shifts, and want to know what are the current areas of interest. It’s a i
mine of information, and impresses with the broad range of topics that can be studied, and
the detailed information that can now be calculated. However, if you come to the book
expecting to learn how chemical shifts can be applied to the refinement of protein structure, or
the elucidation of polymer structure, you will be disappointed. Thus, this is a book more for -
physicists and physical chemists than for biochemists — a book packed with theory and T
techniques, but lots of applications as well.

Michael P. Williamson ‘
Dept. of Molecular Biology and Biotechnology !
University of Sheffield :
Sheffield, UK.

M.Williamson@sheffield.ac.uk ‘

- |
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Position Available

INSTITUTE OF PAPER SCIENCE AND TECHNOLOGY

POSTDOCTORAL RESEARCH ASSOCIATE: The wood chemistry group is anticipating hiring a recent
chemistry Ph.D. graduate student experienced in solid state NMR, especially as it applies to organic polymers or,
wood. The successful candidate will conduct fundamental research.into the chemical mechanisms involved in
the formation of composite wood products using urea-formaldehyde (UF) and phenol-formaldehyde (PF) resins,
for the production of oriented strandboard (OSB), medium-density fiberboard (MDF), and particleboard (PB).
The post doctoral research fellow will become involved in a research team directed at developing new, energy- -
efficient catalyst technologies to improve the overall manufacturing process. The proposed studies will be 1
fundamental in nature but directed at applied, real-life problems. The applicant must be experienced in **C |
CP/MAS and modern liquid NMR techniques. Additional experience in with DSC (Differential Scanning
Calorimetry) techniques would be beneficial but not necessary. Interested candidates should send a curriculum |
vitae and names and addresses of three references to Dr. A. J. Ragauskas. ;

The Institute of Paper Science and Technology is an independent, privately supported graduate research
institution allied with the Georgia Institute of Technology (GA Tech) and accredited by the Southern 1
Association of Colleges and Schools. We are located on the north side of GA Tech and the proposed research
program will be performed in the modern organic chemistry laboratories of IPST. A 400 MHz Bruker DMX
spectrometer is available to the principal investigator and researchers to perform all phases of the overall
research program. More details about the research facilities of Professor Ragauskas can be found at j
http://home.ipst.edu/~aragausk/ |

Arthur J. Ragauskas

Professor of Wood Chemistry

Institute of Paper Science and Technology
500 10th St.,, NW

Atlanta, GA 30318.

404-894-9701(Office)
404-894-4778(Fax) |









Dr. Bernard L. Shapiro
The NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Dear Dr. Shapiro:
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September 25, 2000
(received 9/25/2000)

Symposium on “High Resolution NMR Spectroscopy of Polymers”
ACS National Meeting, San Diego, April 1-5, 2001

At the ACS National Meeting in April 2001 at San Diego, we are organizing a
symposium featuring the latest developments in the NMR studies of polymers and biopolymers,
particularly in solution or in the melt. Equal emphasis will be placed on fundamental research
and on industrially important problems. The symposium will consist of a tutorial session, 5
technical sessions, and a poster session. The symposium is sponsored by the ACS Division of

Polymer Chemistry.

The following is a partial list of speakers:
T. Asakura (Tokyo Univ. of Agriculture)
1. C. Baianu (Univ. of Illinois, Urbana-Champaign)
A. S. Brar (Indian Inst. of Technology, New Delhi)
M. D. Brickhouse (Hercules)
C. A. Bush (Univ. of Maryland)
R. A. Byrd (NCI, Frederick)
H. N. Cheng (Hercules)
R. Chujo (Teikyo Univ. of Sci. & Technol., Japan)
A. D. English (DuPont)
A. Handley (LGC, Runcomn, UK)
H. J. Harwood (Univ. of Akron)
W. Hiller (Varian)
T. Huckerby (Lancaster Univ.)
W. Hutton (Monsanto)
P. T. Inglefield (Clark Univ.)
P. A. Mirau (Lucent — Bell Labs)

M. Montaudo (CNR, Catania, Italy)

T. G. Neiss (DuPont Pharmaceutical Co.)
A. Pardi (Univ. of Colorado)

J. H. Prestegard (Univ. of Georgia)

A. Martinez-Richa (Guanajuato, Mexico)
P. L. Rinaldi (Univ. of Akron)

N. Sachinvala (USDA, New Orleans)

A. L. Segre (CNR, Rome)

A. Serianni (Notre Dame)

K. Thakur (3M)

A. E. Tonelli (North Carolina State U.)
K. Ute (Osaka Univ.)

H. van Halbeek (UC San Diego)

J. F. G. Vliegenthart (Utrecht)

C. G. Wade (IBM)

N. L. Yang (CUNY, Staten Island)

If you are interested in presenting a poster, please respond to one of the symposium organizers
prior to October 20, 2000. The deadline for abstracts and preprints is November 1, 2000.

Organizers
Dr. H. N. Cheng
Hercules Incorporated Research Center
500 Hercules Road

Wilmington, DE 19808-1599
Phone: (302) 995-3505

Fax: (302)995-4135

email: hcheng@herc.com

Dr. Alan D. English

Central Research and Development
DuPont Experimental Station
Wilmington, DE 19880-0356

Phone: (302) 695-4851

Fax: (302) 654-4872

email: alan.d.english@usa.dupont.com
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PHYSICAL CHEMISTRY LABORATORY

261-19 OXFORD UNIVERSITY
Telephone SOUTH PARKS ROAD
OXFORD " OXFORD
(oses—) 53322 OX1 3QZ

From: Ad Bax
Ray Freeman
Dear Barry, : Gareth Morris

"INADEQUATE"

An experiment that offers an alternative to synthetic chemistry can't be
all bad. We have been working on a technique for studying carbon-carbon spin
couplings in natural abundance material, obviating the need for specific isotopic
enrichment procedures. The idea is due to Ad Bax, who is working here in Oxford
on leave from the University of Delft. It involves the momentary creation of
double—quantum coherence, and in that sense is related to two—dimensional NMR.

If we wish to study the weak carbon—~13 satellites which appear in conventional
carbon—13 spectra, the basic problem is mnot so much one of sensitivity, but
rather the difficulty of identifying these weak lines amid a jumble of spinning
sidebands, impurity lines and spurious modulation effects in the flanks of the
strong central resonance, often a result of incomplete proton decoupling. For
natural abundance samples, we need consider only two coupled carbon-13 spins
in the molecule, so the spectra are AX or AB, and the spin system possesses
the key property of a double-quantum energy gap. We may therefore generate 2
double—-quantum coherence, whereas the molecules with only a single carbon-13
spin can never exhibit this effect. The pulse sequence used to excite this
double - quantum coherence ig

90°(x) - T - 180°(+¥) - T - 90°(%)

and the transfer is optimized for the cyclic condition (2n+1)T = 1/(4J). This
is similar to the condition for "INEPT" magnetization transfer. The protons
are noise decoupled throughout the experiment.

Now double-quantum coherence is not directly observable, but once the
information has been stored in this form, it can be retrieved by reconversion
into transverse nuclear magnetization by a fourth pulse, 90°(¢). We do this as
soon as possible (after 10 microseconds) so there is no evolution of the double-
quantum coherence. Discrimination against the strong central signal (M _) hinges
on the fact that double-quantum coherence 1s unlquely sensitive to the phase ¢
of this last pulse. If ¢ is changed by 90 the signal derived from the double-
quantum coherence (M ) shifts phase by 270° Thus if ¢ is cycled counterclockwise
in 90° steps, M apears to cycle clockwise in 90° steps. The receiver phase is
made to follow this clockwise rotation, and all other signals cancel, having
a different dependence on . Phase alternation of the 180° pulse helps
suppress signals arising from pulse imperfections. The usual ''CYCLOPS" is also
used, giving a 32 step sequence altogether.

On our XL-200 it proved possible to achieve suppression ratios exceeding
1000 : 1, allowing a clear view of the inner satellites due to long-range C-C
coupling. Longer T values are used for small couplings, and the direct
couplings can be included in the same spectrum by judicious choice of T and n.
The C-C couplings in pyridine are shown in the diagram. This was an early
attempt; better suppression was obtained by careful attention to pulse length
calibration and the establishment of a steady-state regime before starting
the main sequence.

In fact the real reason for this note is to suggest a name for this technique
before it becomes submerged in a mire of half-remembered pulse sequences. We
wanted to get Ad's name into it, and at the same time continue the tradition of
"INEPT" so we favour, INADEQUATE, the Incredible Natural Abundance DoublE
QUAntum Transfer Experiment.

Kindest regards, M ,Rag q.,,UL
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Bax, Freeman and Morris: Carbon-carbon spliftings in pyridine observed by
INADEQUATE pulse sequence. The two components of each doublet are always

antiphase, up-~down if n is odd, down-up if n is even.
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Forthcoming NMR Meetings, continued from page 1: ;

|

PITTCON 2001, New Orleans, LA, March 4-9, 2001. Contact: The Pittsburgh Conference, Dept. CFP, 300 Penn Center
Blvd., Suite 332, Pittsburgh, PA 15235-5503. Tel: 412-825-3220; Fax: 412-825-3224; E-mail:

p1ttcon1nfo@p1ttcon org.
42nd ENC (Experimental NMR Conference}, Rosen Plaza Hotel, Orlando, Florida, March 11-16, 2001; Arthur G.

Palmer, Chair: Agpé@columbia.edu; Contact: ENC, 1201 Don Diego Avenue, Santa Fe, NM 87505; (505) 989-4573;}
Fax: (505) 989-1073; E-mail: enc@enc-conference.org; Web: www.enc-conference.org. |
|

ACS National Meeting, "Symposium on High Resolution NMR Spectroscopy of Polymers, " San Diego, CA, April 1-5,
2001; Contact: H. N. Cheng (hcheng@herc.com) or A. D. English (alan.d.English@usa.dupont.com); See Newsletter
505, xx. \

Magnetic Resonance in Chemistry and Biology, XIth International Conference, Zvenigorod, Russia, April 20-27, 2001.
Contact: http:/ /www.nmr. de(html[conf /zeling.shtml.

ISMRM 9th Scientific Meetmg and Exhibition; ESMRMB 18th Annual Meeting and Exhibition, Joint Annual Meetlng |
Glasgow, Scotland, April 21-27, 2001.Contact: ISMRM Central Office, 2118 Melvia Street, Suite 201, Berkeley, CA
94704. Tel: 510-841-1899; Fax: 510-841-2340; E-mail: info@ismrm.org.

Computational Aspects of Biomolecular NMR, Gordon Conference, “Il Ciocco”, Barga (Pisa) Italy, May 6-11, 2001. |
Contact: Michael Nilges nilges@embl-heidelberg.de, or Dave Cast case@scripps.edu. :
|

Gordon Research Conference on Magnetic Resonance, June 17-22, 2001, Roger Williams University, Bristol, Rhode |
Island (note the new, improved location 1!1). Contacts: Rob Tycko, Chair, 301-402-8272, tycko@helix.nih.gov, and w
Kurt Zilm, Vice-Chair, kurt.zilm@yale.edu. Site description and application information available at ‘
http: / /www.grc.uri.edu. !

IXth International Symposium on Magnetic Resonance in Colloid and Interface Science, St. Petersburg, Russia,
June 26-30, 2001. Contact: Mrs. L. Ya. Startseva, Secretariat of ISMRCIS, Boreskov Institute of Catalysis, 5,
Prosp. Akad. Lavrentieva, Novosibirsk, 630090, Russia. Tel: +7 (3832) 34-12-97; Fax: +7 (3832) 34-30-56;
E-mail: star@catalysis.nsk.su.

Roval Society of Chemistry: 15th International Meeting on NMR Spectroscopy, Durham, England, July 8-12, 2001; j
Contact: Mrs. Paula Whelan, The Royal Society of Chemistry, Burlington House, London W1J 0BA, England; tel:
+44 (0) 207-437-8656; fax: +44 (0) 207-734-1227; Email: conferences@rsc.org\; Use the subject header '01NMR15' | |

ESR and Solid State NMR in High Magnetic Fields, Stuttgart, Germany, July 22-26, 2001. Contact: Prof. Hans Paus,
2 Physikalisches Institut, Universitat Stuttgart, Pfaffenwaldring 57, D-70550 Stuttgart, Germany. Tel: ++49-711- |
685-5223 or -5217; Fax: ++40-711-685-5285; E-mail: ampere2001@physik.uni-stuttgart.de.

ISMAR 2001, Jerusalem, Israel, August 19-24, 2001; See http://www.tau.ac.il/chemistry/ISMAR.html.

14th European Symposium on Polymer Spectroscopy, Dresden, Germany, September 2-5, 2001. Contact: Institut fﬁr
Polymerforschung Dresden e. V., ESOPS 14, Postfach 12 04 11, 01005 Dresden, Germany. Tel: +49 351 4658- 282
Fax: +49 351-4658-214; E-mail: espos@ipfdd.de. !

Fourth International Conference on Molecular Structural Biology, Vienna, Austria, September 5-9, 2001. Contact: |
Andreas Kungl, Austrian Chemical Society (GOCH), Biochemistry Subgroup, c/o Institute of Pharmaceutical :
Chemistry, Univeristy of Graz, Universitétsplatz 1, A-8010 Graz, Austria. Tel: +43 316 380 5373; Fax: +43 316 ‘
382541; E-mail: andreas.kungli@kfunigraz.ac.at.

2nd Alpine Conference on Solid-State NMR, Chamonix-Mont Blanc, France, September 9-13, 2001; Contact: Alpme
Conference Secretariat, Laboratoire STIM, Ecole Normale Supérieure de Lyon, 46 allée d'Italie, 69364 Lyon Cedex 7,
France; alpine. SSNMR@ens-lyon.fr; Tel. +33-(0)4 72-72-84-86/ 83 84; Fax. +33 (0)4 72 72 84 83;
http://ens-lyon.fr/STIM/alpineweb,html

XXth International Conference on Magnetic Resonance in Biological Systems, Toronto, Ont., August 25-30, 2002. For
further information check www.uwo.ca/chem/icmrbs/, or contact: mgordon@julian.uwo.ca :

Additional listings of meetings, etc., are invited.

















