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FORTHCOMING NMR MEETINGS

XVIIIth International Conference on Magnetic Resonance in Biological Systems, Tokyo Metropolitan University, August
23 - 28, 1998. Contact: Professor M. Kainosho, Department of Chemistry, Tokyo Metropolitan University; +81-42677-2544; Fax: +81-426-77-2525; e-mail: kainosho@raphael.chem.metro-u.ac.jp; http: //icmrbs98.chem.metrou.ac.jp
NMR2-New Mexico Regional NMR, Advanced Materials Laboratory, Sandia National Laboratories, Albuquerque, NM,
October 3, 1998. Contact: T. M. Alam, Sandia National Laboratories, MS 1407, Albuquerque, NM 87008-1407;
tmalam@sandia.gov; 505-844-1225.
NMR Technologies: Development and Applications for Drug Design and Characterizations, Baltimore, MD, October 2930, 1998; Contact: J. Laakso, Cambridge Healthtech Institute, 1037 Chestnut St. Newton Upper Falls, MA 02164;
617-630-1300; Fax: 617-630-1325; chi@healthtech.com; http://www.healthtech.com/conferences/.
NMR of Polymers and Biopolymers, Symposium at the 54th SouthWest Regional ACS Meeting, Baton Rouge, LA,
November 1-2, 1998, For Symposium schedule: members.aol.com/ACKolbert/symposium.html; Contact: A.
C. Kolbert mailto:ackolbert@aol.com or Xiaolian Gao, xgao@uh.edu
NMR Spectroscopy of Polymers, Breckenridge, Colorado, January 24-27, 1999; an International Symposium
Sponsored by the Division of Polymer Chemistry, American Chemical Society; Organizers: P. T. Inglefield and A. D.
English: Registration contact: Neta L. Byerly, Division of Polymer Chemistry, Inc., Virginia Tech, 201 Hancock Hall,
M.C. 0257, Blacksburg, VA 24061; 540-231-3029; Fax: 540-231-9452; email: nbyerly@vt.edu.
40th ENC {Experimental NMR Conference), Clarion Plaza Hotel, Orlando, Florida, February 28 - March 5, 1999,
immediately preceding Pittcon in Orlando; Contact: ENC, 1201 Don Diego Avenue, Santa Fe, NM 87505; (505) 9894573; Fax: (505) 989-1073; Email: enc@enc-conference.org.
Pittcon '99, Orlando, FL, March 7-12, 1999 (50th year celebration of the Pittsburgh Conference on Analytical
Chemistry and Applied Spectroscopy.) Contact: The Pittsburgh Conference, Dept. CFP, 300 Penn Center Blvd., Suite
332, Pittsburgh, PA 15235-5503; 412-825-3220; Fax: 412-825-3224; e-mail: pittconinfo@pittcon.org:
continued on inside back cover
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forty antfCountineWith the Seytem6er 1988 issue, No. 480, 7Jie Yv:M:R .Newsletter
comy{etes 40 years of continuous month{y yu6acation. It has come a Cong
way from its inceytion, fut its mission remains the same - to yrO'VicCe a
forum for the sharing of information in the N:M.'R community.
'The Newsfetter 6egan in 'Pitts6urgfi, 'Pa., in Octo6er 1958, as a
co{Ca6oration with .'A.kse{ 'Bothner-'By, ancC with the tota{financia{ suyyort
of :M.e{{on Institute (now yart of Carnegie-:M.e{Con 'University). .'A.Cong the
way I{anois Institute of 'TechnoCogy ancC Texas .'A.&:M. 'University afso macCe
contri6utions that ena6{ec[ the News{etter to continue.
'The News{etter woufa not have survivecC without the suyyort of
Syonsors ancC .'A.cCvertisers, who make it yossi6{e to yrovicCe the News{etter
to su6scri6ers at a mocCest fee. We owe a{{ of them our gratituae ancC
supyort.
3fowever, it is you, the contri6utors of technica{ material; who have
macCe the News{etter the woruf-wiae communications vehic{e it is tocCay.
Your wi{angness (with just the occasiona{ gent{e nucCge) to share your
techniques, cCiscO'Veries ancC thoughts with each other that have macCe the
News{etter the unique yu6acation it is.
We've enjoyecC the oyyortunity the News{etter fias given us to
maintain {ongstancCing friencCsfiiys ancC cCeveCoy new ones. It's 6een a tru{y
rewarcCing exyerience.
:M.any thanks for a great 40 years. 'P{ease keey those contri6utions
coming - year 41 6egins next month!
'Barry Shayiro
Lee Shayiro
1 SeytemfJer 1998
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Magic Angle Gradient Applications
Using the Bruker GRAdient SPectroscopy Ill
(GRASPTM-111) accessory with x,y,z-gradients, an
effective gradient at the magic angle can be easily
produced by applying three gradients simultaneously.
This greatly improves the elimination of residual water
by coherence selection in multiple-quantum filtered
COSY experiments.
Both experiments were acquired on the Bruker
AVANCE 500 equipped with a 5 mm inverse triple
resonance (TXI) probe with GRASPTM-111. The
sample is 1 .5 mM BPTI in 90% H20/10% D20.
The experiment is DOF-COSY.

Results with the z-gradient only... residual water ridge
is clearly visible and overlaps crosspeaks of interest.

Results with magic angle gradient... residual water ridge is
eliminated! Crosspeaks previously overlapped by the water
can be observed and used for correlation assignment.
The elimination of the water signal is achieved by
coherence selection. No presaturation is used in
either experiment!

For complete details or to arrange a demonstration please contact your nearest Bruker representative.
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Innovation for customers
delivered with Integrity

Australia: BRUKER (Australia) P1Y., LTD., Alexandria, New South Wales, Tel. (02) 550-6422
Belgium: BRUKER SPECTROSPIN S.A./N.V.,Brussels, Tel. (02) 726 76 26
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (905) 876-4641
P.R. China: BRUKER INSTRUMENTS, LTD., Beijing, P.R . China, Tel. 00861-2557530
England: BRUKER SPECTROSPIN, LTD., Coventry, Tel. (01203) 855200
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (88) 73 68 00
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. (0721) 5161-0
BRUKER ANALYTISCHE MESSTECHNIK GMBH , Karlsruhe, Tel. (0721) 9528-0
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. (0421) 2205-0
BRUKER-SAXONIA ANALYTIK GMBH, Leipzig, Tel. (0341) 2431-30
India: BRUKER INDIA, SCIENTIFIC PVT .. LTD., Andheri (West), Bombay, Tel. (22) 626-2232
Israel: BRUKER SCIENTIFIC ISRAEL LTD., Rehovot, Tel. (972) 89409 660
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 70 63 63 70
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. (0298) 52-1234
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51
Scandinavia: BRUKER SPECTROSPIN AB, Taby, Sweden, Tel. (0046) 8758-03-35
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. (1) 504 62 54
Switzerland: SPECTROSPIN AG, Fallanden, Tel. (01) 82 59 111
USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821-3991 , (508) 667-9580
Wilmington, DE (302) 478-8110
Regional Offices: Chicago, IL (708) 971-4300
Fremont, CA (510) 683-4300
Houston TX (713) 292-2447
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
National Institutes of Health

National Institute of Diabetes and
Digestive and Kidney Diseases
Bethesda, Maryland 20892

Dr. B.L. Shapiro
NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303
August 10, 1998
(received 8/20/98)

Single crystal protein NMR in solution
Dear Barry:
For many years we've lived with the notion that the solid phase is needed to study all the
interesting interactions, such as quadrupole couplings, dipolar couplings, and chemical shift
anisotropy. In the liquid state, all these parameters average to zero, leaving us with a "featureless"
spectrum, containing only the isotropic shifts and possibly some J couplings. As first
demonstrated by Saupe and Englert over 35 years ago (1), if molecules are dissolved in a liquid
crystalline medium the anisotropic parameters are simply scaled down from their static value.
However, scaling factors are typically quite large (~0.01) and the spectrum of all but the smallest
molecules become intractable as a result of the large number of still very large dipolar interactions.
Much weaker alignment of the molecules can be obtained as a result of its own magnetic
susceptibility anisotrofy, but in this case the anisotropic interactions of interest are scaled down by
a factor of 10-4 -10- (2-4) and can become difficult to ineasure accurately, particularly in
macromolecules with inherently large natural line widths.
Last year, we discovered that proteins dissolved in a dilute nematic liquid crystalline phase
of disk-shaped phospholipid particles, known as bicelles (5) and originally developed for a
different purpose, retain a residual degree of order. In this medium, the dipolar couplings are
scaled by just about the right amount (~ 10-3) relative to the static case (6,7), and the one-bond
dipolar couplings are sufficiently large for easy measuring. The degree of molecular alignment is
sufficiently weak that multi-bond interactions are generally much smaller than the line widths.
Thus, spectral complexity does not increase relative to the isotropic high resolution spectrum but
one-bond (and several two-bond) dipolar interactions can be measured easily.
In contrast to common practice in liquid crystal NMR, for proteins we find it easiest to
define the alignment in terms of a diagonalized traceless tensor, A, and to define the orientation of
- this matrix relative to the molecular frame by the Euler angles a,~, and y, rather than by the
undiagonalized Saupe matrix, S. In the frame where A is diagonal, a dipolar cou2ling between
twonucleiisgivenbyDAB(S,<j>) =
DAB {(3cos 2 8 -1) + 3/2 R (sin 2 8 cos2<j>)}
where R is the rhombicity defined by D/,JitD/B; D/B and D/B (in units of Hertz) are the axial
1/3[D~ and rhombic components of the traceless second rank diagonal tensor D given
(Dxx AB + Dyy AB)/2] and 1/3 [Dxx AB - DYY AB], respectively, with ID22AB1 > IDYY I ~ IDxx I; 8
the angle between the A-B interatomic vector and the z axis of the tensor; and <I> 1s the angle which
describes the position of the projection of the A-B interatornic vector on the x-y plane, relative to
the x axis. DaAB subsumes various constants, including the gyromagnetic ratios of the two nuclei
yA and YB, the inverse cube of the ~istance between the two nuclei, <r~- 3>, and the unitless axial
component, Aa, of the molecular ahgnment tensor A: DaAB = -(µ0 h/161t ) 'YA'YB <rAB- 3> Aa.
Clearly, for a given measured value of the dipolar coupling there are generally an infinite
number of (8,<j>) combinations for which oAB(0,<j>) equals the measured dipolar coupling. These
8,<j> pairs map out a cone (for an axially symmetric alignment tensor), or a distorted, taco-shaped

3i
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cone for the general case of a rhombic alignment tensor.
If the preferred orientation of the molecule relative to the liquid crystal director could be
changed, a second alignment tensor A' would apply (with different Euler angles relative to the
molecular frame). A dipolar coupling measured in this second case maps out a different cone of
allowed orientations in the molecular frame. Typically, the two cones will have two points where
they intersect one another (one if they just touch one another; four if A and A ' have the same
orientation but different rhombicity). These numbers need to be doubled as the allowed
orientations of the internuclear vector cannot be distinguished from the opposite orientations. So,
there typically are four (or eight) possible solutions that are simultaneously compatible with the two
dipolar couplings measured for a given interaction. Measurement of the dipolar coupling for a
third,,independent orientation of A can reduce this number to two.
If the orientation of A were solely determined by the shape of the protein, the only way to
change the orientation of A would be to change the shape of the surface of the particles which
make up the liquid crystalline phase, or the shape of the protein. Although this latter option
appears to defeat the purpose when the aim is to study the structure of the protein, this is not
necessarily so. For example, if a piece of polypeptide is added at either the N- or C-terminus of
the protein, this generally has no effect on the structure of the folded domain but it does change the
overall shape. Sometimes a so-called His-tag sequence is added to the native polypeptide sequence
in order to facilitate its purification. The orientation of A is different with and without this His-tag
sequence. Moreover, the net charge on this histidine-rich tail can easily be changed by dropping
the pH from 7.5 to 5.5 and this changes not only the average conformation of the tail, but also can
modulate very weak electrostatic interactions between the protein and the phospholipid liquid
crystalline matrix. This weak electrostatic interaction can be amplified if a net charge is added to
the phospholipid particles, which actually can also stabilize the liquid crystalline phase. 8 So there
appear to be multiple ways for rotating the solute protein relative to its alignment tensor, all of
which were found to work well when tested for the proteins ubiquitin and BPTI. Some more
details hopefully will appear in JACS in the not-too-distant future.
As an example, Figure 1 maps the possible orientations of the N-H bond vector of residue
Leu6 in BPTI for two slightly different compositions of the liquid crystalline matrix. In one case
pure bicelles ([DMPC]:[DHPC] = 3; 5% w/v) were used; in the second experiment the bicelles
were "doped" with positively charged CTAB ([DMPC]:[DHPC]:[CTAB] = 15:5:1). As can be
seen in Figure 1, the point where the two cones intersect falls very close to the orientation of the NH bond vector observed in the crystalline state by a combination of X-ray and neutron diffraction.
This turns out to apply for virtually all amides in this protein, confirming that this protein has a
very similar structure in the crystalline state and in the aqueous solution separating the large (~600
A diameter) bicelles.
·
In essence, the ability to rotate the molecule relative to the liquid crystal director provides a
stereoview of the protein. It is also somewhat analogous to solid state single crystal NMR, except
that the goniometer adjustment in our case is of the trial-and-error type, and not all orientations are
accessible.
Kindest regards,

~~~
Benjamm E. Ramirez

~C\cl
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Leu6

-y

Figure 1. Cones of Leu6 N-H vector orientations compatible with the measured dipolar couplings
in undoped bicelles (30: 10:0) and in positively charged bicelles (30: 10:2). • Orientations are given
in the coordinate frame of the X-ray crystal structure. The angle 0 at which the two distorted cones
intersect equals 35°. The average angle of intersection is 25°. The solid dot marks the orientation
of the N-H vector in the crystal structure, with the hydrogen position model-built with the XPLOR
program, assuming HN falls exactly in the C'-N-Ca plane.
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Carlsberg Laboratory
Danish Instrument Center for NMR Spectroscopy of
Biological Macromolecules
Professor B. L. Shapiro
The NMR Newsletter
966 Elsinore Court ·
Palo Alto CA 94303, USA

August 17, 1998
(received 8/24/98)

Title: Structural assignments using NMR nano-probe technology.
Dear Barry
The use of an NMR nano-probe for studying resin-bound compounds is a rapidly developing and reliable
method of obtaining high-resolution spectra. Here at the Carlsberg Laboratory, we are currently exploring the use
of a nano-probe in the characterization of resin-bound compounds and have obtained good 1D and 2D spectra that
allow structural assignments to be made for small peptides and glycopeptides with a length of at least 6 amino
acids. One advantage of using the nano-probe is that it offers the possibility of following chemical reactions on
solid phase without cleaving them from the resin. Another objective of using the nano-probe is to work towards
using only one bead for the characterization of a given compound or the product of a given synthesis. The quality
of the spectra that we have obtained seems however to be significantly dependent on the solid support used for the
synthesis. Here, we are mostly working with synthesis done on new solid supports engineered and synthesized in
the laboratory of Prof. Morten Meldal 1 at the Carlsberg Laboratory. Among other structure related research we
also focus on the possibility of using NMR and the nano-probe technology for the characterization of the different
newly synthesized resins.
In our studies we have used a
Varian 500 MHz selective 1H
Figure 1.
nano-probe. The resolutio!l of the
spectra obtained on resin-bound
materials is excellent considering
the amount of sample available.
Spectral quality and resolution
like the one shown in Figure 1 can
be obtained on a sample
a .o 7.5 7.o 6.5 6.0 5.5 5.o 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
containing -5 beads.

Yours Sincerely

Cnw/otle df [io+fedsCharlotte H. Cotfredsen

1

~ if (JJ.ffefl
Jens 0. Duus

Renil, M., Meldal, M. (1996) Tetrahedron Lett. 37, 6185-6188.

Carlsberg Laboratory
Department of Chemistry
Gamle Carlsberg Vej IO
DK-2500 Valby, Copenhagen
Denmark

Email: kbo@crc.dk
Email: jd@crc.dk
Email: fmp@crc.dk
Email: ows@crc.dk

Tel.:
Tel.:
Tel.:
Tel.:
Fax:

+45 33 27 52 20
+45 33 27 52 07
+45 33 27 53 48
+45 33 27 52 09
+45 33 27 47 08

Results You Can Believe In
Linear Prediction
Digital Signal Processing
Solvent Deconvolution
Interactive Weighting
Function Adjustment
Exponential Analysis
Spectral Si
·
Decon ution
MA
AL™

C

Bayesian
Analysis

B

Aut hasing
Baseh Correction
Time DO•u=--..-,
Frequency Shifting
Back-Projection Reconstruction
Kinetic Analysis
On-line Manuals
High-Level Pulse
Sequence Programming
Solids Analysis
GLIDE™

A

A

B
C

Experimental and calculated spectra
Difference
Individual resonances calculated by Bayes 1.0

New Bayes 1.0 Software Automates 1D Analysis
Bayes 1.0 software, the result of a
collaborative effort between Washington
University, Monsanto, and Varian,
revolutionizes NMR spectral analysis. Bayes
1.0 is a unique tool which quantifies analysis
of time domain data quickly and easily,
ensuring reliable results. The first software
to implement Bayesian analysis for 1D FIDs,
Bayes 1.0 will take a postulated model, fit it
to the experimental data, and show the
correlation between observed and calculated
results- all at the click of a mouse!

Bayes 1.0 is ideal for robust quantitation of
noisy or overlapped peaks, for automatic
analysis of large data sets, or for determining
how well your model fits the data. Available as
an add-in to Varian's VNMR™ software, Bayes
enhances signal amplitude, frequency, and line
width analyses.

The advantages are clear:
• Believable results
• Quantifies analysis of time domain data
• Enhances signal amplitude, frequency,
and linewidth analysis
• Available as an add-in to VNMRsoftware

Have confidence in your spectral analysis.
Contact the Varian office nearest you for more
information on Varian's powerful Bayes
1.0 software.

var1an @
■

© Varian Associates

Bayes 1.0 Applications
I.
a. Overlay ofBayesian-modeled and
experimental 13 0 OP/MAS spectra of
polystyrene, b. Bayesian analysis of
the FID of polystyrene, showing
indi'Vidual modeled resonances in
the frequency domain, c. Difference
spectrum from subtraction of FT
spectrum from FT of Bayesianmodeled spectrum.

Analysis of Complex Peak Overlap

a

b

/\,)A,

c,.,

II.

a. 13 0 FT spectrum of cholesterol,
8192 transients, total experiment
time 960 minutes (bottom) and
Bayesian-modeled spectrum (top),
b. 1 30 FT spectrum of cholesterol,
80 transients, total experiment
time 9.4 minutes (bottom) and
Bayesian-modeled spectrum (top),
demonstrating the accuracy of
Bayesian analysis e-ven under low
signal-to-noise conditions.
III.
a. O-verlay of Bayesian-modeled
and experimental 32 MHz 130
OP/MAS spectra of Nylon 6,6, b.
Bayesian analysis of the FID of
Nylon 6,6, showing indi'Vidual
modeled
resonances in the frequency
I
domain, and demonstrating
accurate modeling of resonances
in the presence of a strong DO
offset, c. Difference spectrum from
subtraction of FT spectrum from
FT of Bayesian-modeled spectrum.
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Accurate Analysis of Low
Signal-to-Noise Data
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Resonance Analysis
in the Presence of
Spectral Distortion
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Spectra pro'Oided courtesy of Dr. W. C. Hutton, Monsanto, Co.
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Tel 3.9.560.7133 • Austria Viisendort, Tel 1.69.5445 • Belgium Brussels, Tel 2.721.4850 • Brazil Sao Paulo, Tel 11 .820.0444 • Canada Mississauga, Ontario,
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Tel 2.705.3300 • United Kingdom Walton-on-Thames, Tel 01932.898.000 • United Stales California, Tel 800.356.4437 • Other sales offices and dealers
throughout lhe world
MAG 8589/697

varian @

480-11

Lilly Research Laboratories
A Division of El i Lilly and Company
Lilly Corporate Center
Indianapolis, Indiana 46285
(317) 276-2000

August 18, 1998
(received 8/24/98)
Dear Barry,

SMASH*

1bis letter is an initial announcement of the convening of an NMR meeting, focused on applications to
small molecules, which will provide a much needed augmentation to the ENC program.
For many years now the ENC has served as the premier meeting for NMR spectroscopists, showcasing the
various disciplines ofNMR spectroscopy. Most disciplines have also developed their own forum (i.e.,
Keystone for biomolecular, Rocky Mountain for solids, and ISMRM for imaging) to provide an
opportunity for more in-depth discussion. The only group not possessing a separate forum are those
NMR spectroscopists involved in the various aspects of small molecule structure determination. We
believe this group comprises the largest number of NMR spectroscopists practicing today, and although
many of the prominent scientific meetings such as the Eastern Analytical Symposium and the ACS
meetings contain sessions devoted to small molecule NMR, none of these conferences (including the ENC)
can adequately serve the needs of the small molecule NMR spectroscopists. Since the application of
NMR is an extremely important tool in the pharmaceutical, chemical, and agricultural industries, it is not
unexpected that there would be, at some point, a meeting devoted exclusively to the use ofNMR in solving
problems related to small molecules.
During the last ENC at Asilomar, a group of approximately twenty NMR spectroscopists met to discuss
the possibility of organizing a meeting focusing on topics of interest to those of us involved in small
molecule applications ofNMR spectroscopy. After a spirited discussion it was agreed that there was
definitely a need for a conference of this type and that late-summer of 1999 should be targeted for the first
organized meeting. The following list of potential topics is not meant to be all inclusive, but to provide a
starting point for developing a well-rounded, inclusive program.

•

•

•
•
•
•
•

Structure elucidation and characterization
- strategies for structure elucidation
- drug metabolites
- natural products and associated trace components
- nuclei other than 1H
- strategies for post-acquisition data processing
NMR for small samples
- micro/sub-micro/nano/µcoil approaches
- Handling and preparing small and extremely small samples for NMR analysis
NMR as a tool in combinatorial chemistry and high throughput screening
Development and applications ofLC-NMR, flow-NMR, LC-NMR-MS and related
techniques
Pulse sequence development
Diffusion spectroscopy
Advancements in NMR probes and magnets
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In addition to the list of topics, the group at Asilomar also expressed a desire for the conference to be held
in mid August near an airport servicing international flights. Other ideas were expressed including the
desire not to have concurrent sessions, the desire to have a poster session, and the potential of having
informal workshops. We are currently finalizing a location which will provide housing, meals, and
conference accommodations, and we will communicate the final details as they become available.
I am contributing this letter on behalf of the organizing committee pro tem (whose names are listed below)
and all of the small molecule NMR spectroscopists who attended the Asilomar organizational meeting.
We welcome any and all comments on the program, potential session chairs, potential presenters, location.
Please send comments to one of the people listed below until a more formal mechanism is in place.
A special thanks to Barry for providing access to the NMR Newsletter.

Steven R. Maple
Eli Lilly and Company
Lilly Corporate Center, DC3811
Indianapolis, IN 46285
(317) 276-1389
maple_steven_r@lilly.com

Gary E. Martin
Pharmacia & Upjohn
MS 4821-259-277
Kalamazoo,MI49001-0199
(616) 833-6283
gary.e.martin@am.pnu.com

*Small Molecules Are Still Hot.

Alistair G. Swanson
Pfizer Central Research
Ramsgate Road, Sandwich
Kent CT13 9NJ, United Kingdom
44 1304646637
alistair_swanson@sandwich.pfizer.com
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Oxford Instruments
NMR Instruments
Old Station Way, Eynsham,
Witne~ Oxfordshire OX8 1TL, England
Tel: +44 (0)1865 884500 Fax: +44 (0)1865 884501

Specifications for Vertical Bore, High Resolution NMR Magnet Systems
NMR Operating Frequency (MHz'H)

200

300

400

500

Field Strength (Tesla}

4.7

7.0

9.4

11 .7

Nominal Room Temperature Bore Access (mm)

54

89

54

89

150

Standard

Standard

Standard

Standard

Standard

<2

<2

<3

<3

<15

Axial 5 Gauss Stray Field Contour (Metres)

1.81

2.65

2.19

2.75

Radial 5 Gauss Stray Field Contour (Metres)

1.42

2.0

1.7

2.2

Magnet Type

(Standard or shielded)
Field Stability (Hz/hour 1H)

Cryostat Type

54

89

51

89

Actively

Actively
Shielded

Actively

Shield ed

Actively
Shielded

<8

<10

<10

<10

4.2

1.5

1.8

1.8

2.5

3.3

1.0

1.3

1.3

1.75
TSFB

Shielded

Compact

T3

T3

Compact

T3

T3

TS

T3

T4FB

T4FB

Minimum Helium Refill Interval (Days)

80

235

203

80

235

203

120

183

150

150

140

Helium Refill Volume (Litres}

26

79

68

26

79

68

101

62

83

83

120

Year Hold Cryostat Option Available

X

✓

✓

X

✓

✓

X

X

X

X

X

Nitrogen Refill Interval (Days)

14

14

14

14

14

14

22

14

15

15

14

32

61

61

32

61

61

135

61

81

81

136

• Minimum Operational Ceiling Height (Metres)

2.69

2.92

.2.92

2.69

2.92

2.92

4.16

2.9

3 .1

3.1

3.16

System Weight (kg) Including Cryogen's

120

315

391

133

325

399

1050

400

610

625

1200

Minimum Nitrogen Refill Volume (Litres)

NMR Operating Frequency (MHzl H)

600

750

800

900

Field Strength {Tesla)

14.0

17.6

18.8

21 . 1

Nominal Room Temperature Bore Access (mm)

51

89

51

Actively
Shielded

Standard

Standard

Standard

Pumped

Standard

Field Stability (Hz/hour 1H)

<10

<12

<15

<15

<15

<15

<15

Axial S Gauss Stray Field Contour (Metres)

2.5

5.0

7.6

8.69

6.3

12.2

8.73

9.7

Magnet

Type
(Standard or shielded)

63

63
(2.2K) Pumoed

(2.2K)

With Iron
Shield

Radial 5 Gauss Stray Field Contour (Metres)

1.75

3.9

6.1

6.89

5.0

Cryostat Type

TSFB

T4FBL

T6

T6L

T7

Minimum Helium Refill Interval (Days)

120

90

60

60

60

60

Cryostat Helium Refill Volume (Litres)

101

60

187

216

328

1200

Minimum Nitrogen Refill Interval (Days)
Nitrogen Refill Volume (Litres)

*

Minimum Operational Ceiling Height (Metres)

System Weight (kg) Including Cryogen's

3.81
TB

15

15

14

14

14

15

136

100

137

162

167

1800

3.16

3.4

3 .78

3.97

3.97

8.75

1180

1200

3000

4000

4000

18000

Room Temperatu re Shim Specifications
Shim Type

Dimensions
External Diameter
Internal Diameter
(Cryostat Bore Size)
(NMR Probe Diameter)

(Model)

Number of
Channels

23/54/45

23

54mm

45mm

18/89n3

18

B9mm

73mm

26/89n3

26

89mm

73mm

28/51/40

28

51mm

40mm

40/51/40

40

51mm

40mm

29/51/45

29

51mm

45mm

36/63/51

36

63mm

51mm

UK
Oxford Instruments
NMR Instruments,
Old Station Way
Eynsham, Witney,
Oxon, OX8 1TL
England
Tel: +44 (0)1865 884500
Fax: +44 (0)1865 884501

France
Oxford Instruments SA
Pare Club-Orsay
Universite,
27, rue Jean Rostand,
91893 - Orsay Cedex,
France
Tel: +33 1 6941 8990
Fax: +33 1 6941 8680

Germany
Oxford Instruments
GmbH
Kreuzberger Ring 38,
Postfach 4509,
D-6200 Wiesbaden,
Germany
Tel: +49 611 76471
Fax: +49 611 764100

Japan
Oxford Instruments K.K.
Haseman Building,
201106 Tomioka,
Tokyo,
Japan 135
Tel: +8 3 5245 3261
Fax: +8 3 5245 4472

USA
Oxford Instruments
NMR Instruments,
3120 Hansen Way,
M/5 D177, Palo Alto,
CA 94304-1030,
USA
Tel: + 1 650 813 9068
Fax: + 1 650 813 9069
e-mail: oinmrwest@aol.com

e-mail: info.nmr@oxinst.co.uk

Visit the Oxford Instruments Web site at http://www.oxinst.com/
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Achieving Accurate Diffusion Coefficient Measurements of Proteins.

DIRECTOR
Professor G CK ROBERrS
0116 252 5533
(Direct line)
FACSIMILE
OJ 16 252 3013
DrLYLIAN
0116 252 3055
(Direct line)
0116 252 2522
(Switchboard)

Dear Dr. Shapiro,
Recently, the use ofNMR diffusion coefficient measurements to study proteins has increased
dramatically. The majority of studies have been concerned with the aggregation of proteins. Some
of these have attempted to relate the diffusion coefficient to the molecular weight of the protein,
more precisely the diffusion coefficient can be related to the solvent accessible surface area.
Though both methods have only been shown to be semi-quantitative. Other studies have used
diffusion to investigate hydration and to detect conformational changes in proteins. For these types
of study, errors can occur if changes in viscosity are not properly taken into account.
All NMR diffusion measurements demand accuracy and reproducibility. There are a number of
factor which must be considered if accurate and reproducible diffusion coefficient measurements
are to be achieved. These include: (I) eddy currents generated by magnetic field gradients (2)
water suppression (3) restricted diffusion (4) thermal gradients within the sample (5) gradient
linearity. All of these factors can lead to unreliable diffusion coefficient measurements 1. The
problems associated with eddy currents have long been recognised and pulses sequences proposed,
such as the LED sequence, which overcome these. For diffusion coefficient measurements of
proteins in aqueous solutions good water suppression is desirable, and can be achieved with
presaturation and frequency selective pulses or with WATERGATE, allowing high receiver gains to
be used without the fear of distorted signal intensities. The problems accompanying restricted
diffusion can be easily circumvented by ensuring that no interfaces in the direction of the gradient
are within the receiver coil. Thermal gradients will lead to an increase in the observed diffusion
coefficient through convection. Adequate time for thermal equilibrium to be achieved should be
allowed before data is collected. A pulse sequence has been proposed which will suppress
2
convection , and may be useful in some cases. The importance of obtaining a linear gradient does
not seem to have been widely recognised until recently1; a non-linear gradient leads to the multiexponential decay of diffusion data. The effects may not be apparent from a decay curve but will
result in different values of the diffusion coefficient being obtained if different sections of the decay
curve are fitted. Gradient non-linearity can also be detected by the use of diffusion weighted
images or by repeating diffusion coefficient measurements with different diffusion attenuation
parameters.
In summary, in order to make accurate and reproducible diffusion coefficient measurements the
factors listed above should be considered.
Please credit this contribution to Gordon Roberts' subscription.
References.
1. M.L. Tillett, L-Y Lian, T.J. Norwood (1998) Journal of Magnetic Resonance (Accepted).
2. A. Jerschow and N. Muller (1997) Journal of Magnetic Resonance 125, 372-375.
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Yours sincerely,

.

Marcus L. Tillett

~If~_

Lu-yun Lian =--

Timothy J. Norwood
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University of Berne
Department of
Chemistry and Biochemistry
NMR-Spectroscopy

Tel:
+41 (31)6313948
Fax:
+41 (31) 631 34 24
E-mail: bigler@ioc.unibe.ch

Freiestrasse 3
CH - 3012 Bern
Prof Dr. Peter Bigler
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Dr. B. L. Shapiro
The NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

(received 7/'Za/98)

DEPTQ
Dear Dr. Shapiro
13C DEPT is certainly one of the most widely used routine NMR experiments. Due to its ,,inherent
handicap", i.e. the missing signals of quaternary carbons in the corresponding spectra, it is usually applied
together with a one-pulse 13C experiment. A closer inspection, however, reveals that with a simple extension
(see below) the signals of quaternary carbons may be detected as well - even in a single scan - without
sacrificing any of the well-known benefits of the basic DEPT experiment such as its suitability for full
spectral editing. Compared to the one-pulse l 3C experiment with a maximum NOE decreased intensities for
Cq's must be taken into account with DEPTQ. Nevertheless the overall efficiency is increased, since in most
cases a DEPTQ experiment will suffice and the application of an additional 13C one-pulse experiment will
be restricted to a few critical cases.
For full spectral editing, i.e. the calculation of Cq-, CH-, CH2- and CH3-subspectra, the phase of the initial
13C pulse must be set as y/-y in two subexperiments. Adding the corresponding data and subtracting it from
each other yields the Cq and the CHn subspectra respectively. Whereas the Cq subspectra obtained with the
three IR-selection pulses PO (45, 90, 135) are simply coadded, the CHn subspectra may be further
processed in the usual way.
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Yours sincerely
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Thomas Meersmann, c/o Pines Group, University of California, Depatrment of Chemistry, Berkeley CA 94720
phone: 510 642 2094, Fax: 510 486 5744, email: meersman@dirac.cchem.berkeley.edu

Berkeley, 08/11/98
Dr. B.L. Shapiro
The NMR Newsletter
966 Elsinore Court
Palo Alto, Ca 94303

(receive:i 8/13/98)

Re: Breaking of Atomic Symmetry at High Magnetic Field Strengths
Dear Dr. Shapiro,
I would like to report about a rather peculiar phenomenon discovered about half a year ago using
131 Xe NMR spectroscopy 1. Meanwhile, theoreticians have worked on this subject 2 and we have
continued with some more experiments on 83K_r 3 since I moved to California last April.
It is usually assumed that the strong magnetic fields used in NMR will not affect the molecular or
atomic structure of our samples. However, in the light of the recent results on Xenon-131, there is
some reason to believe that this assumption is wrong. Fortunately, the effect is very subtle and will
not affect most NMR measurements. Indeed, it is so weak, that it can only be detected by one of
the most sensitive detectors available for this purpose: Xenon-131 gas-phase NMR spectroscopy.
The large electron cloud of a xenon atom is easily disturbed giving rise to a large chemical shift
range which therefore serves as a sensitive detector for its environment. This has been extensively
exploited over the past two decades for the study of porous materials4 • 5 and more recently in
combination with optical pumping for the investigation of smaller surface areas6• Usually, the
xenon-129 (I=l/2) isotope is used for this purpose due to its lager gyromagnetic ratio and more
favorable relaxation times. However, the nuclear quadrupole moment of the other NMR active
isotope, xenon-131, is even more susceptible to any distortion of the electron cloud. The nuclear
quadrupole moment will interact with the electric field gradient (EFG) caused by any of such
distortion thus leading to quadrupolar coupling. In the pure gas phase, the xenon atom assumes
spherical symmetry (at least in the time average within the NMR time scale) and no coupling
should occur in the gaseous xenon-131. However, interaction and exchange of xenon-131 atoms
with the surrounding container walls are known to lead to a quadrupolar splitting observable in the
gas phase7-9• The new results obtained from measurements at very high magnetic fields indicate
that a field dependent quadrupolar splitting will occur in the gas phase even in the absence of any
interactions with the container wall. Using multiple quantum filtered 10, 11 Xe-131 NMR, it was
possible to separate the (known) surface effects from a 'bulk' (-i.e. gas phase) effect 1 (note, that it
was also possible to exclude possible magnetic alignment effects of Van der Waals complexes).
Fig. 1 shows the quadrupolar splitting of gas-phase xenon-131 at different field strengths. The
clear field dependence of the splitting cannot be explained by surface interactions.
Closer inspection shows a linear and quadratic dependence of the quadrupolar coupling upon the
applied magnetic field.
The explanation for this effect may be the following: The external magnetic field induces an electric
current in the electron orbitals which causes a magnetic moment. This is well known as the
diamagnetic current responsible for magnetic susceptibility and the chemical shift in NMR
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spectroscopy. The induced magnetic moment will however interact with the external magnetic field
(by which it was caused) and may lead to a distortion of the atomic orbitals, hence causing a
quadrupolar splitting with quadratic dependence upon the applied field. The induced magnetic
moment may also interact with the magnetic moment of the nucleus, resulting into a coupling
which depends linearly on the applied field. Salsbury and Harris estimated the size of the effect to
be in agreement with observed splitting2. They also pointed out that the linear term is to be
expected much weaker than the quadratic term, except for elements with very high atomic numbers

z.
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Figure 1.: Gas-phase xenon-131 NMR Spectra at 7.05 T (i.e. 300 MHz proton frequency),
11.75 T (500 MHz) and 16.92 T (720 MHz). The gas was contained inside a 6 mm i.d. Pyrex tube
at 400 kPa (4 atm) and ~ 300K.
Note again, that the effect is very weak. Even for xenon at 16.92 T the splitting is 2VQ = 3.9 Hz.
Measurements on 83K.r (1=9/2) at 16.92 T (720 MHz proton frequency) did not lead to an
observable splitting within the 1.2 Hz linewidth (home build probe). A 10 kV DC electric field
applied on xenon-131 at 16.92 T did not cause any appreciable change in the splitting. Similar
effects in molecular systems in liquids or gas phase will be difficult to separate from magnetic
alignment effects and any field induced splitting in solids 12 is most likely masked by short
transverse relaxation times. Nevertheless, the availability of very high magnetic fields with high
homogeneity may lead to related discoveries in other systems.
Please credit this contribution to the Pines Group.
with best regards,
~ tV>
\.../)-? tfVV'

Thomas Meersmann

1T.J. F.Meersmann
and M. Haake, Phys. Rev. Lett. 81, 1211 (1998).
R. Salsbury and R. A. Harris, J. Chem. Phys. (in press).
3
current research.
1G.T.J. A.Pavlovskaya,
Ito and J. Fraissard, J. Chem. Phys. 76, 5225 (1982).
Ripmeester, J. Am. Chem. Soc. 104, 289 (1982).

6 D. Raftery, H. Long, T. Meersmann, P. J. Grandinetti, L. Reven and A. Pines, Phys. Rev. Lett. 66, 584
(1991).
7 Z. Wu, W. Happer and J.M. Daniels, Phys. Rev. Lett. 59, 1480 (1987).
~ D. Raftery, H. Long, D. Shykind, P. J. Grandinetti and A. Pines, Phys. Rev. A 50, 567 (1994).
Butscher, G. Wiickerle and M. Mehring, J. Chem. Phys. 100, 6923 (1994).
1 G. Jaccard, S. Wimperis and G. Bodenhausen, J. Chern. Phys. 85, 6282 (1986).
11 T. Meersmann, S. A. Smith and G. Bodenhausen, Phys. Rev. Lett. 80, 1398 (1998).
12 B. Filsinger, P. Gutsche, U. Haeberlen and N. Weiden, J. Magn. Reson. 125, 280 (1997).
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AMT's scientific products are used extensively in Nuclear Magnetic Resonance (NMR) systems.
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These amplifiers cover the frequency ranges of 6 MHz to 950 MHz, with power levels as high as
2.0 kW peak power at 10% duty cycle.
AMT's medical products are employed in Magnetic Resonance Imaging (MRI) systems. These
amplifiers cover the frequency ranges of 10 MHz to 200 MHz with power levels as high as
8.0 kW peak power at 10% duty cycle.
All amplifiers have dual mode capability and can be operated in either a pulsed or CW mode.
Scientific and Medical customers include both OEM system manufacturers and end users.

Model 4T70 - 25 MHz to 175 MHz,
7. 0 kW, MRI Amplifier
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AMTdesigns, develops and mamifactm·es custom t·adio frequency (RF) and
microwave power a111plifiers for t!,e wireless, scie11tific/ 111edical and applicalio11
specific ind11stries. 11,e co111pa11y ltas bee11 i11 b11siness since 1984 aml currently
ltas over 60 e111ployees, incl11di11g 20 e.'l:pe1·ienced e11gineers.
AMThas a worl,lwide reputalio11 as a leadi11g s11pplier of1,ig!, power, solid
state power a111plifierpro,l11cts t!,at operate atfi·eq11e11cies betwee11 1 MHz a11d
3 GHz andprovitle RFpowerfrom several watts to several kilowatts. Its prod11cts
are 11otedfor tltei1' exceptional pe1forma11ce, l,igltest q11ality and superior
,·eliability.
11,e co111pa11y 's products a,·e so/,l to mm1ero11s 111ajo1· c01p01·alions,
1111iversities and 1·esearcl1 centers t/11•011g/1011t the wodd.

[f"ACILITIES

AMT is located i11 Anaheim, California and occ11pies a 25,000 sq11m·efoot
facility allocated to e11gi11eeri11g, 111am,fact11ri11g, q11ality ass11ra11ce,
111arkeli11g/sales, a,l111i11istratio11 andfinance.
E11gineeri11g a,·eas include a11 R & D laboratory, a tool and die sltop,
111eclta11ical desig11 and drafti11g areas, a11 e11virom11e11tal testi11g laboratory and
document co11t1·ol. 11,e R & D laboratory is eq11ippetl with all ofthe latest desig11
aml testi11g eq11ip111e11t i11cl11di11g i11termod11/atio11 dist01·tio11 sim11lators, network
analyzers, spectrum analyzers, signal generators, 11oisefigure 111eters and
i1ifra1·ed (IR) sca11ners. 11ze e11vi1·011me11tal testi11g /abol'fltory i11cl11des eq11ip111e11t
to simulate shock, vibralio11 and then11al e11vi1·011111e11ts.
Mamifactm·i11g a,•eas i11cliule a c011tt·olled access stock room, a 10,000 squa,·e
foot assembly area and a prod11ctio11 test a,·ea e111ployi11g a11to111alic tesli11g. Also
i11cluded is a11 e11vi1·011111e11tal lab01·ato1y usedfor e11vir011me11tal stress scree11i11g
ofp1'0d11ctio11 p1'0d11cts.

§ ooUCTS
AMT's p1·otlucts va,y i11 comple.'l:ityfi·0111 si11gle mod11les, to l'flck-momited
a111plifiers, to co111plete transmitter systems. 111e l'flck-mom,te,l a111plifiers a11d
co111plete transmitter syste111s typically i11cl11de detectio11/proteclio11 ci1'c11itty, b11ilti11 power supplies,Jro11t pa11el 111eteri11g and digital a,ul/ 01· analog i11te1face
co11trols. Bot!,forced ail' and/or water cooli11g are 11sed, depe11di11g 011 lite
c11sto111er's req11i1'e111e11ts.
AMT's pro,l11ctsfeature 1,igl,ly reliable tech11ical solutions tlesig11edf01·
p1'0d11cibility and 1·eliability. Prod11cibility is enhanced througl, the 11se ofsmface
111011111 co111po11ents and ci1'c11it designs titat eliminate the needf 01· excessive
alig11111e11t dm·i11g the p1·od11clio11 cycle. High rnliability is acco111plished tl,1'011g/1
the i111ple111e11tatio11 ofconservative thermal and RF cil'cuit desig11 and
sophisticated self-p1'0tectio11 sche111es. Reliability isfi1rtlte1· e11ha11ced dm·i11g the
desig11 phase by e111ployi11g detailed e11viro11111e11tal tesli11g.
11zesefactors, alo11g wit!, co111p11ter drive11 a11to111alic testiug and
e1wirom11e11tal stt·ess scree11i11g oflite final p1'0d11ct, ensm·e tit at the pe1fon11ance,
q11ality and 1·eliability meetAMT's exacti11g standards.
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1,3 Li Sigmatropic Shift in an
Allylic Lithium Compound

Dr. B.L. Shapiro
The NMR Newsletter
966 Elsmore Court
Palo Alto, CA 94303
Dear Barry,
To show how easily one is fooled: We reported recently how, due to restricted
stereochemistry of solvation, some internally coordinated allylic lithium compounds assume
folded, monomeric, partly delocalized structures with small detectable C,Li covalency, see
1, below! · These structures lie between the delocalized solvated ion-pairs, 2 and the
localized unsolvated species 3 which from their NMR spectra, resemble alkenes.
Expecting to produce the unsubstituted compound, 1 R 1,R2=H, we deprotonated 4
(CH3Li) and were surprised that at room temperature the allyl C 1,C3 carbons gave a single
sharp peak in 13 C NMR at 598 (toluene solution) implying perhaps a delocalized allyl
structure. Meanwhile, Roland Fleischer, in my group, did the cyrstal structure of expected
1 Ri,R2=H and found it indeed had the folded internally coordinated structure but as a
lithium bridged dimer, 5. Thinking perhaps we had missed something in the 13 C NMR, we
looked again and noticed that with decreasing temperature the Ci,C3 peak at 598, broadened
and disappeared into the baseline by 200 K.
Assuming now that our solution sample has the folded structure, monomer or dimer,
then the above behavior is most likely the result of a fast 1,3 lithium sigmatropic shift. In
the folded structure the minimum 13 C NMR shift between C1 and C3 would be >23 ppm, at
75 MHz, > 1725 Hz. Using such a shift the broadened line of > 100 Hz at 23 0 K
corresponds to a lithium shift rate of 4.8 x 104 s- 1. At 230 K the 1,3-Li sigmatropic shift
observed for 1 R 1,R2=Si(CH3) 3 had a rate of 15.6 s- 1. That the unsubstituted compound 1
R 1,R2=H should be so much faster need not be surprising since the disilyl compound must
undergo several concerted sterically hindered motions to effect a degenerate sigmatropic
shift. It is also amusing that the average of the C 1,C3 shifts for 1 R 1,R2=H is close to what
is observed for allyl lithium.
The broadening observed for Ci,C3 13 C resonances ofl Ri,R2=H far exceeds what
might be expected for a system with Ci, 7Li spin coupling undergoing intermolecular C,Li
exchange and 7Li quadrupole induced relaxation. With decreasing temperature the exchange
rate would decrease while the 7Li quadrupole induced relaxation rate would increase. Both
processes, when sufficiently fast, would have the effect of averaging the 13 C splitting due to
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J(1 3C, 7Li). So in principle, with decreasing temperature, the 13C resonance would start off

as a sharp singlet, broaden, possibly resolve into a multiplet (1: I: I: I for a monomer), then
broaden averaging the splitting and narrow into a single line at the lower temperature. The
intermediate broadening would not exceed 3 x 1J(13C 7Li) or ca 25 Hz. Such behavior is not
observed. Our data support a folded structure undergoing a fast 1,3 Li sigmatropic shift.
All the best to you and your newsletter.
Yours sincerely,

Gideon Fraenkel
Professor

Joseph Duncan
Roland Fleischer
Research Associate DAAD Fellow*

Albert Chow
Research Associate

GF/mgg
*Deutscher Akademischer Austauschdienst

I.

Fraenkel, G.; Qiu, F. J. Am. Chem. Soc. 1997, 119, 3571-3579.
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The Expanding Universe of
Advanced Chemistry Development

ACD/HNMR,CNMR Predictors
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ACD/CNMR and ACD/HNMR predictors calculate accurate
BC and 1H NMR spectra for almost any drawn organic structure-in most cases to± 3 ppm or better for BC and to± 0.3ppm
or better for 1H.
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• Calculates spin-spin interactions, emulates off-resonance,
DEPT, I-modulation and much more!
• Contain internal data base with about 600,000 experimental
chemical shifts for 50,000 structures ..
The new Calculation Protocol window allows direct examination, as a histogram display plot, on a nucleus by nucleus basis,
of which structures within the database were used for the predictions. In this way all database structures utilized for the prediction of a single molecule can be screened one nuclear center
ata time.
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It is possible to increase the accuracy of predictions using a Self
Training System: If you are not satisfied with the accuracy of
spectral calculations for a new class of compounds, you can
create and/or update your own data base with experimental
chemical shifts. The next time a data base is opened and
calculations are made for any new compound, the program
automatically uses the information from both the opened data
base as well as its own internal data base so that the accuracy of
calculations is increased.
Building user databases now allows specific fields to be defined
for searching. In this way appropriate sample or structure
specific information can be defined for future searching (notebook number, project name, chemical name, operator, etc.)

ACD/HNMR andACD/CNMR predictors are
separate products but are integrated with other
ACD products including the HNMR and CNMR data
bases, NMR manager and Cl 3 structure elucidator.

Available in May 1998 - ACD/F-19 and P-31 Predictors!!!
Contact us for further details or visit our web site for updates.

The Expanding Universe of

Advanced Chemistry Development

ACD/NMR Manager
and ACD/NMR Processor
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ACD/NMR Processor offers the user the ability to take raw NMR
data directly from the spectrometer, from any of the key
spectrometer formats, and process it using tools for
manipulation. Other than the standard tools for weighting,
Fourier transformation, integration and baseline correction,
annotation of the spectra using either peak or region selection is
possible. With its seamless interface with the ACD/ChemSketch
drawing tool, the ACD/NMR processor allows the user to attach
any chemical structure to the spectrum and provides
peak-by-peak assignment capability. Generation of reports with
graphical objects that can be effortlessly cut and pasted into
standard word processors for report writing is possible.
ACD/NMR Manager uses the processing capabilities of
ACD/NMR Processor as a basis and incorporates NMR spectral
databasing of spectral curves allowing databasing of up to
500,000 spectra with associated chemical structure(s) and up to
16,000 user definable fields. With the ability to perform structure,
substructure, spectrum, subspectrum and user data field
searching, ACD/NMR manager establishes the new standard for
managing large amounts of NMR spectral data in a facile
manner.

Feature Set

ACD/Labs
133 Richmond St. West , Suite 605
Toronto, Ontario, M5H 2L3
Tel: 416-368-3435
Fax: 416 368-5596
Toll Free: 1-800-304-3988
Email: info@acdlabs.com
www.acdlabs.com

There are a host of reasons why you should consider adding the
ACD/NMR Processor to your set of powerful NMR .tools:
• annotation of the spectra using either peak or region selection
is possible offering unique capabilities to assign and annotate
polymer spectra and other complex spectral curves;
• ability to attach any chemical structure to the spectrum;
• peak-by-peak assignment between structure and spectrum;
• reports on-screen have graphical objects that can use
cut-and-paste into standard word processors;
• processing of arrays of spectral data using Group Macro
Processing, ideal for the world of combinatorial chemistry.
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Water Research Institute
Sengen 2-1-6
Tsukuba
lbaraki 305-0047
Japan
Ph: (81-298) 58 6186
FAX: (81-298) 58 6144
e-mail: wprice@wri.co.jp
August 4, 1998

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

(received 8/17/98)

PGSE NMR Gradient Pulse Shapes Reproducibility
Dear Barry,

It is well known that the severity of eddy currents generated by gradient pulses is strongly
influenced by the rise time of the gradient pulses. Accordingly shaped (e.g., sine or ramped) gradient
pulses are commonly used to alleviate this problem On the other hand, if the eddy current problem can
be sufficiently well-addressed, square gradient pulses are the ideal shape since they maximize the degree
of dephasing in a given time and thus increase the likelihood of achieving the conditions of the short
gradient pulse approximation. However, there is another factor which has not been so much_emphasized
in the literature and that is the relationship between the shape of the gradient pulse and the amplifier
behaviour. While it is easy to understand that a pulse will never be truly rectangular given that the
current amplifier will not able to provide an infinitely fast rise time. I think that it is worthwhile to
consider the experimental aspects of the 'reverse' problem - what happens when you ask the gradient
system for a shape that exceeds the amplifier's ability.
I first checked the eddy current settling time on our system, a Bruker DRX 300 standard bore
equipped with a diff30 high gradient probe (see Fig. I) using a sample with an extremely small diffusion
coefficient (- 5% polystyrene Mw 20 000 000 in CC4). It is clear that the eddy current effects have
almost totally subsided by le= 3 ms after a o= 2 ms square pulse with a strength of 1050 G cm· 1•
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Fig. 1 Checking the eddy current settling time.
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Needless to say, equally good results are obtained for a half sine shaped gradient pulse. What was more
interesting though was to compare the two gradient pulse shapes in a Hahn-spin echo-based sequence
(see Fig. 2). As can be seen, for small gradient strengths the pulse shape doesn't make too much
difference (of course if we were trying to extract the diffusion coefficient it would!). In both cases we
have left more than 4 ms between the gradients and the 1t pulse or acquisition so the vast difference
between the two is not due to eddy currents. Instead it seems that the difference is due to the fact that the
amplifier cannot (sufficiently) reproducibly hanclle the fast rise time. Consequently, due to pulse
mismatch there is a residual phase shift. As this phase shift increases the signal is rapidly attenuated.
Clearly it would be all too easy to confuse this artifactual attenuation with diffusion !
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Please credit this to the account of Prof. Y. Arata.

Yours sincerely

William S. Price

Nothing But Accurate!
DOTY SUSCEPTIBILITY PLUGS
EXCLUSWELY FROM WILMAD
Over the workstation, off the
console, through the magnet
stacks, down the bore, into the
Wilmad sample tube, between
the Doty Susceptibility Plugs,
long term acquisition,
Nothing but Accurate!

Huh!
Under the magnet, off the cabinet, around the workstation,off
the New Wilmad NMR Catalog, down the bore, into the
Wilmad sample tube, between
the Doty Susceptibility Plugs,
long-term acquisition,

Nothing but Accurate!

\
Here's why you'll find Doty
Susceptibility Plugs better than
those other Glass Microcells
SAVE RESEARCH DOLLARS
• Less costly than the susceptibility
altered glass option
• Use them with standard Wilmad
NMR tubes

EASE OF USE
• Simple bubble removal
• Store samples in screw cap tubes
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BETTER MATCHING
• More plug materials match more
solvents
• Doty plug susceptibility more
consistent than glass alternative

Critical Applications
Need All-Star Accuracy!

*"St1uclurc and coordinates of sex determining factor (SRY)-DNA
complex kind ly provided by Drs. G. M. Clore and A.M. Gronenbom"

®
No. 1 In NMR Worldwide!
1-800-220-5171 • www.wilmad.com

IT'S YOUR CHOICE
Wilmad leads the way with NMR Catalogs.
Now available on the world wide web and in full color print format!
[ Look for updated product and technical information on our internet version}

WILMAD®
No.I in NMR World Wide!
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A Sample of the New Products
in the all New Wilmad NMR Catalog!
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Susceptibility Plugs for 3 & 5mm NMR tubes
RotoTec Zirconia MASS Rotors
RotoTec Spinner Turbines for Varian & Bruker Sample Changers
High Quality Aldrich Deuterated NMR Solvents
Universal NMR Tube Washers
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□ YES!

Send me your all new printed NMR Catalog

Co. Name: _ _ _ _ _ _ __ Name: - - - - - - - - - - - - - Address: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City: _ _ _ _ _ _ _ __ State: - - - - - Zip: _ _ _ _ __
Phone:
Fax:
E-Mail:

Call 1-800-220-5171 ask for catalog fulfillment or
Fax Back to... 1-800-220-1081 • International Fax... 1-609-697-0536
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Dr. B .L. Shapiro
The NMR Newsletter .
966 Elsinore Court
Palo Alto, CA 94303

Public Health Service
National Institutes of Health
National Institute on Alcohol
Abuse and Alcoholism
Rockville, MD 20852

August 21, 1998
(received 8/24/98)

Computerized determination of 2 H NMR order parameters

Dear Dr. Shapiro,
One of our routine tasks in membrane research is to measure 2H NMR order parameters of lipid hydrocarbon chains. Since the pioneering studies by Seelig and coworkers [ 1], it is known that lipid order parameters are very sensitive to the smallest changes
in lipid area per molecule and membrane hydrophobic thickness. There is considerable
interest in measuring these small changes because they are relevant to the function of
membrane proteins.
Our standards of 2H NMR data acquisition and processing were adapted from
publications by the laboratories of Jim Davis [2] and Myer Bloom [3]. We have combined the recommended procedures into a user-friendly computer program written in
Mathcad (MathSoft, Inc., Cambridge, MA). The program runs on any IBM-compatible
PC and handles all processing tasks after the raw data have been acquired.
Here is a brief description of the procedures: the carrier frequency of the instrument is placed at the center of the spectrum, and the 2H NMR complex free induction decays (FID) are acquired with a phase-cylcled quadrupolar echo pulse sequence [4]. The
raw FID are then transferred to the PC. The program corrects baselines and phases the
FID to zero the signal in the imaginary channel. The time of the echo maximum in the
real signal channel is determined with a resolution of one tenth of a dwell time unit by
fitting a spline function to the data points. Spline interpolation is also used to calculate
free induction decay signals in real and imaginary channels that are time base corrected to
start data processing exactly at the echo maximum. If desired, the program contracts the
spectral width by a procedure of digital filtering that was described in a paper by Prosser
et al. [5]. DePaked spectra [6] are calculated using the algorithm of McCabe and Wassall
[7]. The program calculates spectral moments, assigns order parameters for every methylene group and the terminal methyl group of saturated hydrocarbon chains, and calculates
parameters like lipid area per molecule and membrane hydrophobic thickness. Processing
takes just a few minutes per spectrum.
At several points in the program, the intermediate result of processing is displayed, and the operator must confirm parameters that the program determined in automation. These safeguards alert to mistakes in setting of spectrometer parameters, malfunction of instrumentation, and errors in sample preparation. For example, we see immediately if the carrier frequency was not perfectly centered, we easily identify problems
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with rf-phase or amplification in one of the two quadrature detection channels, and we
detect spectral asymmetry caused by magnetic field inhomogeneity.
This program has been in use at my lab for the last four years. During this period,
we have had no problems comparing order parameter measurements by different operators, since data acquisition and processing are conducted strictly by the same standards.
We observed very gocid agreement even when data were recorded on different spectrometers. However, processing of data that are acquired on older instruments may suffer
from problems with stability of receiver phases and amplitudes as well as from poor digitizer performance. Mathcad's programming language is very user-friendly. It is easy to
alter or extend the program, add graphs, export or import data at any point of processing.
We offer this program for use by other investigators.
Sincerely yours,

Klaus Gawrisch
Laboratory of Membrane Biochemistry and Biophysics
12420 Parklawn Dr., Rm. 158
e-mail: gawrisch@helix.nih.gov
phone: (301) 594-3750
fax: (301) 594-0035
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3. Bloom, M. (1991) Q. Rev. Biophys. 24, 293-397
4. Davis,J.H., Jeffrey,K.R., Bloom,M., Valic,M.I., Higgs,T:P. (1976) Chem.Phys.Lett.
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Due to a special purchase, we are able to offer this fully

Features included with the AMX-500:

loaded AMX-500, including an Oxford 500/52 magnet, at
an unbelievably low price. The system is configured as an
ideal tool for high field biological NMR research , with
many special features (see list opposite).

♦

UNIX-based SGI Indy host computer

♦

Single axis PFG gradients

♦

Three RF channels

♦

PFG Z-Gradient, quad-nucleus,

Don't let this very special opportunity pass you by!
Contact Arnold or Doug now at 800-443-5486, fax us
at 978-630-2509 or send us email at doug@mrr.com or
arnold@mrr.com. Also, be sure to check out our web site
at www.mrr.com and find out about the many other
special offers cmTently available from MR for NMR
systems, parts, upgrades, probes, and services.

1

inverse QXI probe, H observe with
13

♦

15

31

2

C, N and P decouple and H lock

BCU-05 near-ambient temperature
ultra-stabilizer

♦

Oxford c,yomagnet

MR Resources, Inc., PO Box 880, 158 R Main Street, Gardner, Massachusetts 01440
TEL: (978) 632-7000 FAX: (978) 630-2509
Email: info@mrr.com, World Wide Web: www.mrr.com

FANTASTIC SOLIDS OPPORTUNITY

MR is currently offering for sale a Bruker AVANCE 300

Here is a summary of the main features:

WB, installed in the spring of this year (1998), still under
manufacturer's warranty, and cun-ently available for sale
due to an unexpected closure of the research lab. Due to
the special circumstances in this case, we are able to offer
this highly valuable system at about one half of Bruker's
list price for a new system of the same configuration.

This spectrometer represents an ideal opportunity to set
up a state-of-the-art solids NMR lab, and would also be a
perfect console replacement for an MSL, ASX, CXP,
CMX or Infinity.

♦

Level 3 solids system with dual 1kW rf amplifiers

♦

Ideal CXP, CMX or MSL console upgrade

♦

Still under manufacturer's warranty

♦

Must sell due to plant closure

♦

Includes Bruker 4mm and 7mm CPMAS probes

♦

Available as a full system or a console upgrade

♦

Full high resolution capability available as
an option

Don't let this once-in-a -lifetime opportunity pass you
by. Contact Arnold or Doug now at 800-443-5486 for
more information and a full quotation.

MR Resources, Inc., PO Box 880, 158 R Main Street, Gardner, Massachusetts 01440
TEL: (978) 632-7000 FAX: (978) 630-2509
Email: info@mrr.com, World Wide Web: www.mrr.com
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(formerly The Lovelace Institutes)
and New Mexico Resonance
(formerly the NMR lab at The Lovelace Institutes)
ame lab same address (below)

Lovelace
Respiratory Research Institute
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29 July 1998
(received 8/11/98)

B. L. Shapiro, Publisher
NMR Newsletter
Exposing the H in an H-Free Coil
Dear Dr. Shapiro and readers:
We have been imaging a number of things with nastily short T2s lately; most successfully, inert
fluorinated gases in lungs (Magnetic Resonance in Medicine 39(1):85-88). Projection imaging,
Lauterbur-style, with FIDs, whilst taking into account the data missing from the center of k-space works
so well that we've taken to imaging empty NMR coils.
In keeping with the current trend of grocery store fare that proudly proclaims the absence of typical
ingredients, we had Paul Morris (Morris Instruments, Gloucester, Ontario) make for us a Fluorine-Free
birdcage coil for imaging 19F and a similar Hydrogen-Free variety for lH. In my naivete, I (DOK)
assumed the former would be the greater challenge, because my previous efforts involved replacing F-rich
variable capacitors with inferior tasting F-Free ones. But Paul's use of inductive coupling for both tuning
and matching made Fluorine exorcism a snap. The greater challenge turned out to be hydrogen exclusion.
I would have assumed that using a 6 cm diameter birdcage to image an 11 cm diameter object would be
tricky, but a slightly modified version (the gradient coils get a rest during the longer recovery time, which
accommodates a longer T1) of the lung-imaging pulse sequence produced an excellent lH image of tape on
the outside of the 1H-Free coil's rf shield. After the appropriate Teflon® for tape exchange, the bigger
surprise was the image of " 1H-Free" coil, version 2, which vilified the Pyrex® coil form. After
confirming my suspicion that Pyrex® glass contains no hydrogen, by obtaining the H-Free list of
ingredients from Coming, I made another image, including broken pieces of a Pyrex® custard dish inside
One of 52 x-y planes of a 3D 1H image,
showing broken pieces of a Pyrex® custard
dish inside the Pyrex® coil form (bright
circle in image) of the "H-Free" coil,
version 2. The 8 blips outside the form are,
as yet, unidentified, but probably associated
with the tuning and matching coils. The 12
faint segments forming the outermost ring
are associated with the shield form. It
appears non-circular in section because the
imaging magnetic field gradients are not
linear out there.
Curing Respiratory Disease
2425 Ridgecrest SE• Albuquerque, New Mexico 87108-5127• Phone 505-262-7155 • Fax505-262-3606 • www.lrri.org
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the Pyrex® coil form. The 1H signal that came from the regions of space occupied by Pyrex® had a T2 of
a couple hundred µs, comfortably long for imaging. Paul did some calling around and discovered that the
way to avoid OH groups in glass is to order a special variety of H-Free fused silica, such as GE type
214A.
These stories usually have a twist that helps one put one's ignorance into perspective. I was talking to
the brother of one of my rock climbing friends a couple of weeks later at a party, who, to my surprise,
nodded knowingly when I mentioned that Pyrex® contains hydrogen. "Oh yes," he said, "Most glasses
will contain a substantial amount of OH. In particular, the additives that make Pyrex® less brittle, by
putting it under compression after it cools, will contain OH groups. You will be better off with pure fused
silica."

Dean 0. Kuethe
LRRI,
honorary NMR

Paul Morris
Morris Instruments Inc.
1382 McMahon Ave.
Gloucester, ON
KIT 1C3, Canada

Equipment Wanted.
A used quadrature receiver, as found in an older Bruker SXP or
similar spectrometer (up to 200 MHz, input attenuator, and
bandwidth control). Please contact Dr. Norbert Buettgen at:
n. buettgen@physik. uni-augsburg. de.
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The above Amino Acids are a representative sample of double labelled compounds currently available from lsotec.
Our chemists regularly synthesize a variety of Carbon-13, Nitrogen-IS double-labelled compounds as well as many
other isotopically labelled compounds.

Rely on the Leader in Stable Isotopes
for Solid State NMR Products
lsotopically Labelled Compounds for REDOR & other NMR Applications
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sotec supports REDOR
applications through the
synthesis of consistently high
quality double labelled compounds.
As the world's largest commercial
producer of stable isotopes, our labs
are well equipped to fulfill all of
your custom synthesis needs.

Custom Synthesis Experts
Our chemists have a wide range of
experience and regularly produce
custom synthesized compounds,
giving Isotec a unique inventory.
When we commit to synthesis of a
compound you can be confident we
will deliver as requested. We test our
compounds for isotopic enrichment
and chemical purity, consistently
providing the highest quality
products researchers can rely on.

Stable Isotope Solutions
Researchers benefit from higher
sensitivity for REDOR applications
when using Carbon-13, Nitrogen-IS
labels. For wideline experiments,
Isotec makes compounds labelled
with Deuterium, and your DOR
experiments benefit from Oxygen-17
labels. We are proud to provide only
the finest products to meet the
specific needs of researchers.

No Compromises on Quality
We won't compromise on Quality
Control, because we know product
integrity is the key to our success and to yours. Use Isotec labelled
compounds for your solid state
NMR applications. You'll find consistent, reliable products backed by
knowledgeable technical support.

For Information on Custom
Synthesis, other Technical
Assistance, or to place an
order, call 1-800-448-9760.
Ask us about volume discounts.
ISOTEC INC.

3858 Benner Road
Miamisburg, OH 45342 U.S.A.
(937) 859-1808
Fax (937) 859-4878
isosales@isotec.com
http://www.isotec.com

ISDTECJNr:.
A ~ ' USA Company

PROMOTTNG RESEARCH AND DISCOVERY
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Citric Acid- 13C6

N

04N

CH3

Atrazine- 15 N5

S-(-)-Nicotine-214r5 r6-d 4
The compounds shown above are a few examples of custom synthesis compounds that lsotec offers.

Rely on the Leader in Stobie
Isotopes for Custom Synthesis
Isotec offers the. most Flexible Custom Synthesis available!
ince 1987, Isotec has been
engaged in the custom synthesis of compounds labelled with
stable isotopes. Our synthesis team
is composed of experienced professionals and led by an impressive
group of Ph.D. chemists. We've
brought these experts together from
such reputable institutions as Merck
and Los Alamos National Labs
stable isotopes programs'to form an
exceptional team at Isotec.

S

The lsotec Advantage
Isotec does not depend on any outside sources to supply our starting
material. Today, Isotec is the only
commercial producer that separates
and enriches over 30 different stable
isotopes, including 13C, 170, 180, 15N
and Deuterium. This independence
gives us a tremendous cost savings
and deHvery tl~e advantage in custom synthesis. Our on-site production capabilities and ready supply of

basic starting material give Isotec a
head start in providing rapid custom
synthesis of new compounds.

For more information, technical
assistance, or to place an
order, please call us toll-free at

Stable Isotope Solutions

1-800-448-9760.

We routinely engage in the multiple
step synthesis of isotopically labelled
molecules, including metabolites,
steroids and standards for environmental, drug, clinical and pharmaceutical applications. We will synthesize quantities ranging from milligrams to kilograms, and also can
provide packaging services.

A Reputation of Excellence
We prepare custom synthesis compounds of only the highest purity
and superior quality. Our custom
synthesis experts are ready to offer
you support for your orders and
inquiries. Please contact us with
your specific requests. Client confidentiality can be guaranteed.

ISOTEC INC.

3858 Benner Road
Miamisburg, OH 45342 U.S.A.
(937) 859-1808
Fax (937) 859-4878
isosales@isotec.com
http://www.isotec.com
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PROMOTING RESEARCH AND DISCOVERY

PTS

has

number

a

of

demonstrator units as listed
below;

depending

on

age

they will be sold at 25% 33% below list with full two-

year

warranty

and

eight-

year flat rate repair charge
of

$350.00

($500.00

PTS

1000)

0

PTS

oqo

manual/ remote

0

PTS 160

manual/ remote

0

PTS 310

manual/ remote

0

PTS 500

manual/ remote

0

PTS D620 remote only

0

PTS 1000 manual/ remote

0

PTS xlO

manual/ remote

Please contact us for more
information.

Programmed Test Sources, Inc.
9 Beaver Brook Road
Post Office Box 517
Littleton, Massachusetts O1 ZJ60
Tel:
Fax:

978 ZJ86 3ZJ00
978 ZJ86 4495

e-mail: sales@programmedtest.com
.SERVING THE INDUSTRY SINCE 197&

480-38

Department of Chemistry and Biochemistry
Newark, Delaware 1 971 6-2522
Cecil Dybowski
Professor

(302) 83 t-2726
FAX: (302) 83 t-6335
Internet: dybowski@udel.edu

August 13, 1998
(received 8/17/93)
B. L. Shapiro
The NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303-3410
Lead NMR Relaxation in the Solid State
Dear Barry,
There are only a few reports of the NMR spectroscopy of inorganic lead compounds in
the solid state. A perusal of the literature shows that the quintessential material for study is
Pb(NO 3) 2• We have found it is orders of magnitude easier to obtain a spectrum of Pb(NO3) 2 than
any other solid inorganic compound. The question is why should it be so?
One reason is that the shift anisotropy is quite a bit smaller and the spectrum is spread
over a narrow range for Pb(NO 3) 2 • Although we have not done extensive measurements of
others, it is obvious from the conditions we must use to obtain spectra that the T 1 of Pb(NO3) 2
must be shorter than that in other compounds. [Precise measurements of the T I s of these other
compounds will obviously be quite difficult because of the time it takes to get a quantitative
signal.]
Peter Beckmann, who has spent the year on sabbatical from Bryn Mawr College, and I
have been investigating the T 1 behavior of lead nitrate in the solid state to specify its relaxation
behavior. The preliminary results (using a Bruker MSL 300) are interesting. At all temperatures,
all parts of the anisotropic resonance relax with the same time constant, i.e. there is not a
noticeable anisotropy to T 1• The relaxation time varies from about 8 seconds at 298 K to about 6
seconds at 370 K, with an activation energy of about 4 kJ/mole. (This relaxation behavior clearly
allows efficient signal averaging in a reasonable time to obtain high-quality spectra.) We are
currently investigating the field dependence to determine the contributions from chemical-shift
anisotropy. It might be interesting to speculate what other mechanisms may influence T 1 in lead
nitrate that are not active in other materials, but it is far too early to discuss them here.
Yours truly,

Cecil Dybowski
Professor
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The NMR Newsletter - Book Reviews
Book Review Editor: Istvan Pelczer, Dept. of Chemistry, Princeton University, Princeton, NJ 08544

"NMR Data Processing"
by

Jeffrey C. Hoch

and

Alan S. Stern

Wiley - Liss (John Wiley & Sons, Inc.), New York, 1996; ISBN 0-471-03900-4;
$67.50 (hardcover); available through John Wiley & Sons, Inc. (http:/ /www.wiley.com)
Data processing in NMR is an essential part in the process of extracting relevant
information from the time domain function - considering now the vastly dominant area of pulsedFT NMR as pioneered by Richard Ernst. Most users don't have to bother with details of this
process, especially not with the particular algorithms and their implementation in software. As a
result, however, data processing has become a "black box" to many, and automated routines
have taken over in most commercial software packages. This practice makes the user's life more
convenient, no question, but many times at the price of less than optimal information
enhancement and quality of presentation. Hoch and Stern's book is one of the rare, highly
professional publications focusing on data processing in high resolution (FI') NMR.
This book consists of a Preface, seven chapters on 186 pages, followed by three pages of
thoroughly filtered references and six pages of index. The Preface is a clear assessment of the
scope of the book, viz., not "to achieve a comprehensive treatment of the subject", but "to provide
an exposition of some fundamental principles and a set of tools to apply those fundamentals",
and also to facilitate new developments.
The first chapter presents a brief historical summary of FI' NMR and related data
processing, then introduces some basic definitions, such as spectrum, resolution, sensitivity,
noise, FID, and the basic relation between time and frequency domain information. Chapter 2 is
a compressed, yet exhaustive summary of fundamentals of the discrete Fourier transformation
(DFI'). DFI' of some special functions (delta, step, exponential and gaussian functions) closes this
chapter, which leads to the next subject; application to NMR (Chapter 3).
This chapter is perhaps closest to the interests of most users who do routine applications.
It pays considerable attention to apodization, data acquisition schemes, discusses oversampling,
and phase correction. The authors take a close look at various artifacts, such as quad-images,
zero-spike, baseline curvature, unwanted (solvent) signal, and some ways to avoid/remove them
by data pr.ocessing. Multidimensional data processing and few special characteristics of such
data constitute an important part of this chapter.
In Chapter 4 we find an excellent summary of various linear prediction methods, their
thorough and comparative analysis, as well as practical considerations on their use. The
following chapter discusses maximum entropy (MaxEnt) reconstruction, as an alternative to DFT
with example applications both in lD and nD. Prospects and limitations of nonlinear sampling,
which requires MaxEnt reconstruction, and which can reduce the overall time needed for
acquisition of a multidimensional experiment dramatically, are also presented here.
continued
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It was a really good idea to insert a chapter about emerging methods, even the case that it
is not clear at this time which of these will become widely used in future software
implementations. The methods introduced here are: iterated soft thresholding, smoothing by
wavelets, Bayesian techniques, and multi-taper spectrum analysis. The last chapter in the book
(a "light dessert" ... ) takes a brieflook at visualization, quantification, and error analysis.
If I want to characterize this book with one word, I would say it is elegant. Its style is

highly professional and yet entertaining, and although most methods are described with the help
of plenty of mathematical formulas, readers with less interest in those will also find their way in
understanding the message. The references are well selected, and there is a short "read further"
summary at the end of each chapter. I can strongly recommend this book to all who want to peek
in the "black box" of data processing, either with the purpose of software implementation or just
to understand more about this essential toolkit.

Istvan Pelczer
Department of Chemistry
Princeton University
Princeton, NJ 08544

ipelczer@princeton.edu

The NMR. Newsletter: Notice re E-mail

The Law of Unintended Consequences strikes again! One unsought result of our recent changing
from one ISP to another has been a thorough messing up of our ability to receive and send
e-mail. This has been inflicted on us since about August 20. We think that the problem has been
solved, but I wouldn't bet more than 17¢ that this will prove to be a permanent solution.
Allow us to suggest that any recent failing attempts to send e-mail to us or receive e-mail from us
be repeated, or try a phone call (650-493-5971) or fax (650-493-1348). Our e-mail address
remains shapiro@nmm.ewsletter.com.

Barry and Lee Shapiro
29 August 1998.

Address all Newsletter
correspondence to:
Dr. B. L. Shapiro
The NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303.
650-493-5971
Please call

*-

only between 8:00 am and
10:00 pm, Pacific Coast time.

Deadline Dates
No. 481 (Oct.)

25 Sept. 1998

No. 482 (Nov.)

23 Oct. 1998

No. 483 (Dec.) 27 Nov. 1998
No. 484 (Jan.)

24 Dec. 1998

No. 485 (Feb.)

22 Jan. 1999

* Fax: 650-493-1348. at any hour.

Do not use fax for technical contributions to the
Newsletter, for the received fax quality is very inadequate.

* E-mail: shapiro@nmrnewsletter.com

Mailing Label Adornment: Is Your Dot Red?
If the mailing label on your envelope is adorned with a large red dot: this decoration
means that you will not be mailed any more issues until a technical contribution has
been received.

Forthcoming NMR Meetings, continued from page 1:
Spin Choreography - a symposium in appreciation of Ray Freeman. Cambridge. England, April 8-11, 1999;
web site: http://mchsg4.ch.man.ac.uk/mcmr/RF.html; fax: c/o M.H.Levitt +46-8-15 2187; email:
mhl@physc.su.se.
41st ENC (Experimental NMR Conference}, Asilomar Conference Center, Pacific Grove, CA, April 9-14,
2000; Contact: ENC, 1201 Don Diego Avenue, Santa Fe, NM 87505; (505) 989-4573; Fax: (505) 9891073; Email: enc@enc-conference.org.
Additional listings of meetings, etc., are invited.
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