
THE 

jrJrzvr .II! ==,W/=,F~::1:1 
NEWSLETTER 

No. 484 

January 1999 

Superimposing TROSY and anti-TROSY 

Serensen, 0. W., Meissner, A,. and Schulte-Herbriiggen, T. 2 

Diffusion and Peptide Proton Exchange Hawkes, G. E. 5 

TIG-BIRD: Arbitrary and Independent Manipulations of I, IS0 and IS~ Spin Systems 

19F NMR of Metabolites of Trifluoperazine in Rat Brain 

Two-Dimensional 129Xe NOESY in Polymers 

Briand, J ., and Sarensen. 9 

Komoroski, R. A., and Lindquist, D. 13 

Inglefield, P. T., and Wang, Y. 17 

High-Order Multiple Quantum Excitation in Solid State 13C NMR Tycko, R., and Antzutkin, 0. 21 

A Probe for Deformed Polymer Networks in NMR Experiments 

Ekanayake, P., Menge, H., and Knorgen, M. 25 

SMASH No.1, Argonne, IL, August 15-18, 1999 Maple, S. R., Martin, G. E., and Swanson, A.G. 29 

7th "Advances in NMR Applications" Symposium - Agenda Update Bishop, K./Nalorac Corp. 30 

Phase and Coherence Level Decoding - A New Computer Program Mcclung, T. and 0llerenshaw, J. 33 

3D Triple Resonance NMR of Organic Mixtures 

Rinaldi, P. L., Liu, W., Galye, L., Hansen, J. and Wiczek, L. 34 

Software Review ("NMRPipe") Kay, L. E. 37 

Position Available Akron, Univ. 41 

Position Available Dismukes, C. 41 

International School of Structural Biology and Magnetic Resonance, 4th Course: Dynamics, 

Structure and Function of Biological Macrmolecules; Erice, Sicily, Italy; May 25-June 5, 1999 
Jardetzky, 0., and Lefevre, J.-F. 42 

A monthly collection of informal private letters from laboratories involved with NMR spectroscopy. Information 
contained herein is solely for the use of the reader. Quotation of material from the Newsletter is not 
permitted, except by direct arrangement with the author of the letter, in which case the material quoted must 
be referred to as a "Private Communication". Results, findings, and opinions appearing in the Newsletter are 
solely the responsibility of the author(s). Reference to The NMR Newsletter or its previous names in the open 
literature is strictly forbidden. 

These restrictions and policies apply equally to both the actual Newsletter recipient/participants and to all 
others who are allowed access to the Newsletter issues. Strict adherence to this policy is considered essential 
to the successful continuation of the Newsletter as an informal medium for the exchange of NMR-related 
information. 



NUTS 
SH·us AT ENC 

SALON 10 

Nl~,v\ Math functions for automated analysis 

Macros can measure integrals and calculate results such as 
+ weight% 
+ mole fraction 
+ impurity levels 

Totally automated! 

The new macro commands function as an RPN-type calculator, with 
+ multiple memory locations 
+ add, subtract, multiply, divide, reciprocal, exponential, log 
+ 10-entry "stack" 

Other macro commands have been added to: 
+ prompt for user input at runtime 
+ automatically measure integrals of preset regions 
+ output calculated values as text annotation on the spectrum 

Nl~,V\ Buffers for displaying multiple spectra 

Spectra displayed on the same ppm scale 
even with unequal 

+ number of data points 
+ spectrometer frequency 
+ sweep width 
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Carlsberg Laboratory 
Danish Instrument Center for NMR Spectroscopy of 

Biological Macromolecules 

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

December 11, 1998 

(received 12/18/98) 

Superimposing TROSY and anti-TROSY 
Dear Barry: 

A subject of great current interest in the biomolecular NMR community is TROSY introduced by 
Pervushin et al. (PNAS 94, 12366 (1997)). Here at Carlsberg we have been working on different ideas 
around TROSY. A paper with a new pulse sequence doing the same as earlier versions but with 
improved pulse economy is due to appear very soon in a Richard Ernst honory issue of Molecular 
Physics. Something else that intrigued us right from the beginning is that TROSY does a fine job of 
selecting the peak of highest intensity but it also eliminates the rest of the cross peak components. That 
leads to the thought that it might be possible to put the eliminated coherence or spin order to good use. 

What it amounts to is finding a way of suppressing heteronuclear one-bond coupling constants in indirect 
dimensions of multidimensional experiments. In other words, the low-frequency component must be shifted by 
I J I /2 while the high-frequency component must be shifted by - I J I /2. That is possible using the novel technique 
of TIG-BIRD (JMR 135, 44 (1998)) that allows arbitrary and independent manipulations of the two 
magnetizations of a doublet. Hence the solution is Spin-State-Selective Time-Proportional Phase Incrementation 
(S3 TPPI), i.e. to apply different TPPis on the two components so as to achieve the desired shifts in frequency. 
This is what we have been working on most recently in a joint project with Jacques Briand. 

We want to share with you some preliminary results of comparing TROSY with a new experiment combining 
TIG-BIRD with the standard gradient version of HSQC. Currently, the comparison between S3 TPPI HSQC and 
HSQC is not satisfactory. The results are obtained on a Bruker DRX 600 MHz spectrometer using a protein of 
MW about 20 kDa (NCAM modules 1 and 2, courtesy of Flemming M. Poulsen). F2 sections from the 15N-1H 
TROSY spectrum are to the right and the corresponding ones from the S3 TPPI HSQC spectrum (TROSY and 
anti-TROSY peaks superimposed) to the left. 

1Il 

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

4-x~ 
Axel Meissner 

Email: kbo@crc.dk 
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Innovation for customers 
delivered with Integrity 

The first NMR software 

for people who like to 

point 

click 

copy 

print 

plot 

publish 

email 

... and run NMR! 

From data acquisition to finisbed reports, NMR Suite"' for 

Windows NT® does it all witb ease: 

• Acquire NMR spectra (set up experiment - click!) 

• Copy data to otber applications (use tbe Windows NT 

clipboard - click!) 

• Process, print, and plot ( witbout fuss - click!) 

• Interact witb colleagues (sbare data - click!) 

It's time to take a look at wbat NMR Suite"' for Windows NT® 

can do for you! 

Get all tbe "easy"facts ... visit www.bruker.com 



Answers to some frequently asked questions 
about NMR Suite™ for Windows NT®: 
Q: What exactly is NMR Suite 
for Windows NT? 
A: NMR Suite consists of the following 
programs: 
XWIN-NMR (spectrometer control and 
data processing) 
XWIN-Plot (object oriented plot editor) 
ICON-NMR (automation workhorse 
with icon driven desktop for laborat01y 
management) 
NMR-Sim (numerical simulation of 
NMR spectra) 
NMR-Check (diagnostic software). 
These programs run on a PC with 
Microsoft's Windows NT operating 
system, the same as they also run on a 
Silicon Graphics Inc (SGI) workstation 
under the IRIX operating system. 

Q: Can NMR Suite for 
Windows NT control the 
spectrometer? 
A: Yes! NMR Suite for Windows NT 
running on a PC has full control of the 
spectrometer and also does the data 
processing and data manipulation. 

For complete details 
contact your local Bruker 
sales representative. 
We'd like to hear from you. 

www.bruker.com 

Innovation for customers 
delivered with Integrity 

Q: Can I import spectra 
generated in NMR Suite for 
Windows NT into Windows 
programs such as MS Word or 
MS PowerPoint? 
A: Yes! Our programs can write the plots 
into the Windows Clipboard or into a 
Windows Enhanced Metafile. From there 
the files can be imported into Word, 
PowerPoint and other Windows programs. 

Q: Does NMR Suite for Windows 
NT replace NMR Suite running 
on the Silicon Graphics 
computers? 
A: No! Bruker continues to support 
the SGI/IRIX platform. NMR Suite for 
Windows NT is an option, and the 
choice is yours! 

Q: Is special hardware required 
for the PC to control the 
spectrometer? 
A: No! The PC is connected to the 
spectrometer by a standard ETHERNET 
card. We require a second ETHERNET 
card to connect the PC to the 
INTERNET/INTRANET. 

Q: Is NMR Suite for Windows NT 
"Year 2000 compliant"? 

· A: Yes! To learn more, please check our 
Year 2000 homepage at 
www.brukei:com/y2000. 

Q: What minimum configuration 
do I need for the PC to run 
NMR Suite for Windows NT? 
A: The following hardware is 
recommended: 
• Pentium II/266 MHz 
• 64 MB ram (128 MB recommended) 
• 4 GB disk (SCSI recommended) 
• PCI graphics card, 2MB, minimum 

256 colors and 
1024 x 768 pixel resolution 

• 3.5'' floppy, 1.44 MB 
• CD ROM 
• 3 button mouse for PS/2 port 
• Keyboard 
• 2 ETHERNET cards, 10/100 Mbit 

3COM 3C905 PCI bulk 
• Windows NT 4.0 workstation installed 

on NTFS file system, including service 
pack3 
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Dr. G.E. Hawkes BSc PhD CChem FRSC 
Reader in Physical Organic Chemistry QUEEN MARY 
Tel. 0171 775 3261, Fax 0181 981 8745 
E-mail : g.e.hawkes@qmw.ac.uk 
Web: http://www.chem.qmw.ac.uk/ 

18th December 1998 (received 12/18/98) 

Dear Barry, 

AND WESTFIELD COLLEGE 

UNIVERSITY 01= LONDON 

Diffusion and peptide proton exchange 

The work outlined here follows an idea from John Lindon. We have recently used 1H 
diffusion experiments to monitor peptide proton (NH) exchange in the cyclic peptide 
viomycin (see below). The experiment used was the 1-D longitudinal eddy-current delay 
(LED) modification1 of the pulse field gradient spin-echo experiment', incorporating 
WATERGATE3 and bipolar gradients4 to further reduce the eddy-currents. For non­
exchanging protons the signal intensity follows a single exponential5

: 

where K = yGB; y is the gyromagnetoc ratio, G and 6 are the strength and duration of the 
gradient, D is the diffusion coefficient and /1 is the diffusion period. For intermediate rates of 
exchange - when the residence time(\) of the labile proton on the peptide is less than, but not 
a lot less than 11, the signal intensity follows a more complicated function, and following 
Moonen et al.6 we derived: 

where l(E) and l(N) are constants, f P and fw are the fractions of the diffusion period that the 
proton spends on the peptide and water respectively (fw = 1 - f P) and Dw and DP are the 
diffusion coefficients of water and the peptide respectively. We determine DP from the 
resonances of non-exchanging protons and Dw from a separate experiment without 
WATER GATE. A double exponential fit of the Ii data for the NH protons then gives values 
for fp, then \ = fp/1, and the pseudo first order rate coefficient for the exchange may be 
estimated as \-1

• 

We have tested the validity of the method by comparing the rate coefficients we 
obtained from this experiment with those obtained7 some time ago in Chris Dobson's group 
(see attached graph) using 2-D magnetisation transfer (NOESY). Our measurements were 
made on a sample at pH= 5.6 while the published data were from a sample at pH= 4.2 -
much slower exchange. The correlation is good, but another important feature is that the 
'diffusion' method clearly can determine much faster rates than the NOESY (EXCSY) 
method, which seems to have an upper limit around 5 to 10 s-1

• 
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All credit to John Lindon and Jeremy Nicholson for this, which is now accepted for 
publication. 8 

Best wishes. 

1 Gibbs and Johnson, (1991), J. Magn. Reson., 93, 395-402; 2 Stilbs, (1987), Prag. NMR 
Spectrosc., 19, 1-45; 3 Piotto et al., (1992), J Biomol. NMR, 2, 661-665; 4 Wu et al., (1995), 
J Magn. Reson., A115, 260-264; 5 Stejskal and Tanner, (1965), J Chem. Phys., 42, 288-292; 
6 Moonen et al., (1992), J Magn. Reson., 97, 419-425; 7 Dobson et al., (1986), J Magn. 
Reson., 69, 201-209; 8 Liu et al., J Biomol. NMR, in press. 
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Vnmr 

Savor the platform independence and built-in security with 
the new VnmrJ software. 
In alliance with Sun lvlicrosystems and Cooper 
Interaction Design, Varian has revolutionized its 

. VNMR software. In a familiar environment, the new 
VnmrJ is a Java· technology-based platform which 
delivers easy access to a rich set of powerful 
features, making it intuitive to obtain NlvlR results. 

What is Java technology and how will it make 
your life easier? 

• Platform independent - Java technology 
liberates you from being a slave to any particular 
operating system. 

• Built-in security - Java technology helps· to 
protect against both malevolent and inadvertent 
corruption of your data. 

Break Out of the Mold 

\,\Tith the new VnmrJ, the spectrometer logbook has 
finally been eliminated. Find all your data, pulse 

sequences, and experiments by reference to attributes 

that make sense to you, rather than by cumbersome 
Unix pathnames. Use settings from existing 
experiments for easy customization. And, the unique 
"publish & subscribe" fe ature makes designing and 
performing routine tasks much simpler. 

At Your Fingertips 

Create, edit, and run pulse sequences graphically 
with minimal need for supporting dialogs . Click 
and drag spectral data to a new viewpoint for 
comparison. The icons for devices such as probes, sam­
ple changers and printers can be easily clicked 
to access pertinent information. 

For more information about the new VnmrJ software, 
please call 1-800-356-4437. Or, check out our website 
at www.nmr.varian.com. 

Dl, 

GC • GC/MS/~IS • IIPLC •AAS • ICP-AES • ICP-MS • UV-Vis-NIR • N~IR • Sample Preparation• Vacuum Products varian@ 
MAG-6754/226 Sun, Sun Microsystems and Java arc trademarks or registered trademarks of Sun Microsystems Inc .. in the United States and other countries. 
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Sm,thKl,ne Beecham 

Jacques Briand, Ph.D. 
Physical & Structural Chemistry 
UW-2940 

Professor B .L. Shapiro, Publisher 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 

Pharmaceuticals 

Tel: (610) 270-5519 
Fax: (610) 270-6608 

e-mail : jacques_briand-1@sbphrd.com 

December 22, 1998 
(received 12/23/98) 

TIG-BIRD : Arbitrary and Independent Manipulations of I, ISa and IS~ Spin Systems 

Dear Barry: 

Recently we have described our new pulse sequence element dubbed TIG-BIRD 
(Triselective Independent Gyrations BIRD) (J. Magn. Reson. 135, 44-49, 1998) for simultaneous 
and independent rotations with arbitrary flip angles and phases for isolated I, ISa and IS~ 
resonances without the use of selective radiofrequency pulses. TIG-BIRD generalizes earlier 
pulse sequence elements like BIRD, TANGO, BANGO, and BIG-BIRD, the latter of which 
allows for arbitrary selection of flip angles and phases for I and IS spin systems without 
discriminating between ISa and IS~ resonances. TIG-BIRD also generalizes the Spin-State­
Selective (S3E) element which can selectively excite only one of the IS a and IS~ resonances. 

When isolated I spin systems are 
irrelevant, a,~ TIG-BIRD is a four-pulse 
sequence element, as shown in Figure 1 a, for 
arbitrary and independent manipulations of 
ISa and IS~ resonances. When isolated I spin 
systems do also need to be considered, the 
full TIG-BIRD pulse sequence, as shown in 
Figure lb is used. The full TIG-BIRD can be 
considered as a combination of BIG-BIRD 
and a,~ TIG-BIR.D. The flip angles and 
phases of the rf pulses on the proton channel 
are calculated in such a way that the 
cumulative effect of the pulse sequence 
element generates the desired flip angles and 
phases for I, ISa and IS~ resonances: 
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Figure 2 illustrates the enhanced capability obtained with TIG-BIRD in being able to 
arbitrarily and independently vary the phases and flip angles for the three resonances. A series of 
one-dimensional spectra was recorded for different combinations of desired flip angles (y, f, y') 
and phases (cp1, cp", cp~) for I, IS" and IS~ resonances, respectively. These spectra were recorded on 
a sample containing 1 % iodomethane with about 60% 13C-labeling in CDC13• All spectra were 
phase-corrected with the same zero- and first-order phase corrections and plotted with the same 
scaling factor. 
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Figure 2 

We are currently evaluating applications that could exploit this new feature. 

Sincerely yours, 

6 DC{$;-J 
Jacques Briand & Ole W. S~rensen (Carlsberg Laboratory, DK-2500 Valby, Denmark) 

709 Swedeland Road, P.O. Box 1539, King of Prussia, PA 19406-0939, USA 



AMT is the leading supplier of solid 
state RF power amplifiers for NMR/NMRI. 

ISO-9001 Certified 
AMT amplifier products are designed specifically for NMR/NMRI 
applications. This means clean pulses and noise blanking fast 
·enough for multi-pulse applications. AMT's products feature highly 
reliable technical solutions for producibility and reliability. 

AMT's amplifiers cover frequencies from 6-500MHz, with power 
levels from 50 watts to 8 kilowatts. AMT products are just what you 
need for today's reality and tomorrow's challenges. 

IAMrl 
An Employee Owned Company 
2570 E. Cerritos Avenue, Anaheim, CA. 92806 
Tel: (714) 456-0777 • Toll Free: (888) 545-4AMT • Fax: (714) 456-0778 • www.amtinc.com 



KEY AMPLIFIER FEATURES 

♦ Dual mode operation for pulse and CW 
type signals 

♦ Blanking delay time > 1 µs for multi-pulse 

♦ Linearity +1 dB for shaped pulses 

♦ CW power capability for decoupling 

. ♦ Dual mode protection 

♦ Duty cycle up to 10% 

♦ Protection: Infinite VSWR at rated power 
Input overdrive 
Over duty cycle/pulse width 
Over temperature 

♦ Reliable and safe to use 

IAMrl 
An Employee Owned Company 
2570 E. Cerritos Avenue, Anaheim, CA. 92806 
Tel: (714) 456-0777 • Toll Free: (888) 545-4AMT • Fax: (714) 456-0778 • www.arntinc.com 
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Richard A. Komoroski, Ph.D. 
Professor 

(501)257-1817 Lab 
(501)257-1811 FAX 
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Dr. B. L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

December 17, 1998 
(received 12/21/98) 

Title: 19F NMR of Metabolites of Trifluoperazine in Rat Brain 
Also: NEW PHONE NUMBERS 

Dear Barry: 
Fluorine-containing, psychoactive drugs have been studied in vivo in both human 

subjects and animal models using 19F NMR spectroscopy. The drugs, which typically 
contain a trifluoromethyl group, usually yield a single 19F resonance in vivo. However, a 
psychoactive drug is often metabolized in brain and other tissues to a variety of 
compounds, which themselves may have therapeutic or toxic activity. It would be 
valuable to observe these compounds independently in vivo. The relatively large line 
widths encountered in vivo usually preclude observation of separate resonances for 
primary metabolites because their molecular structure is often very similar to the drug 
itself. 

With Sabine Strohschein, Ursula Breyer-Pfaff, and Klaus Albert of the University 
of TObingen, Roger M. Hawk of the University of Arkansas at Little Rock, and Craig N. 
Karson of the Little Rock VA Hospital, we have studied the 19F in vivo NMR spectra of 
the heads of rats given the antipsychotic drug trifluoperazine (TFP), Resonances from 
unidentified metabolites were observed at about -57 and -75 ppm from CC'3F in a 
number of spectra, in addition to the primary peak at about -62 ppm. Tissue extracts 
were studied to confirm metabolite contributions to the in vivo spectra. Contributions to 
the spectrum from tissues other than brain were shown to be minimal. Although the -57 
ppm metabolite was not confirmed in any extract, the resonance at about -75 ppm was 
confirmed in brain and muscle. Several previously identified TFP metabolites were 
found to contribute to the primary in vivo 19F resonance at about -62 ppm for rat head. 
The Figure on the next page shows the 19F spectrum from rat brain with some 
assignments, confirmed by spiking, and the corresponding molecular structures. 

We also wanted to alert you to our new phone numbers, which are given above. 

With best regards, 

£L 
Richard A. Komoroski 

/&~oCA0 
Diana Lindquist ~ 

UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES 
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On-screen annotations: ideal for 
identifying solvents, impurities, and 
polymer details including sequencing 
and tacticity 
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Assign a spectrum 
by selecting 

either peak or 
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select the nucleus 
and drag towards 

the peak 

Multiple window display 
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Process raw NMR data using a wide 
array of tools. Creation of professional 
reports is just a button click away! 

Both NMR Processor and NMR Manager provide a 
complete solution for processing experimental 
NMR data, including: 

• Import filters for Varian, Bruker, JEOL, 
Chemagnetics, WinNMR, Nuts, Lybrics, JCAMP, etc. 
• Fourier Transform, phase correction, baseline 

correction, peak referencing, peak integration, 
and peak picking 
• Manual and auto-phasing 

• Manual and auto-integration 
• Rectangular zoom 
• Peak-by-peak assignment between structure 

and spectrum 
• Annotation of each spectrum using either peak 
or region selection is possible, offering unique 
capabilities to assign and annotate polymer 
spectra and other complex spectral curves 
• Full integration with the ChemSketch structure 
drawing package permits automatic layout and 
cut-and-paste of spectra, structures, annotations 
and tables. 

Create professional reports 

Check out the spectrum display and print capabilities with a 
free copy of NMR Viewer from www.acdlabs.com 
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Advanced Chemistry Development 

Advanced/l\lMR Manager 

All the tools of NMR Processor... Advanced/ NMR Manager offers all of the 
tools available within NMR Processor 
plus the ability to store, search and 
display spectral libraries. 

NMR Manager is the first complete package to take 

data from the spectrometer and provide desktop or 

centralized NMR spectral libraries. Compatible with 

SQL databases, including ORACLE, it covers all your 

corporate spectral databasing needs. 

... plus powerful database tools 

Spectral assignments from NMR Manager can be 

directly ported to Advanced/HNMR and CNMR 

Predictors and Structure Elucidator applications for 

inclusion with user data bases. 

Additional databases available 

Advanced/NMR Manager offers you the following: 

• database capability with your own experimental 

spectra, structures and any additional data 

• large capacities: over 500,000 experimental spectra 

and over 16,000 user-defined fields 

• ability to store, browse 8- display spectral libraries 

with or without assignments, for any nucleus, for 

polymers or small molecules, high resolution or solid 

stateNMR. 

• searching by spectrum, subspectra, spectral 
parameters, chemical structure and substructure, 
formula, MW and user-defined data 

• sophisticated manipulation of search lists using 

merge, intersect 8- duplicate commands 

• ability to transfer shift data directly into 

Advanced/HNMR and CNMR Predictor user databases 

' . 
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• 133 Richmond St. West, Suite 605 . 
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CLARK UNIVERSITY 
950 Main Street Worcester Massachusetts 01610-1477 

Gustaf H. Carlson School of Chemistry 
Internet: "chemiscry@vax.clarku.edu" 

Telephone (508) 793-7116 
FAX (508) 793-8861 

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

Dear Barry: 

18 December 1998 
(received 12/18/98) 

"Two Dimension 129Xe NOESY in Polymers" 

In a continuation of our work using 129Xe NMR to probe polymer morphology we have revived a 
long time interest in Poly (2, 6 - dimethyl - 1, 4 - phenylene oxide) (PXE) . Depending on the 
method of preparation highly porous forms of PXE can be prepared. At low temperatures 
(ca -90° C) two peaks are observed for the 129Xe sorbed in the polymer. These resonances are 
centered around 180 ppm from the free gas resonance, and can be ascribed to different sorption 
sites or different pore sizes in the PXE. 

2D NOESY shows exchange of the xenon between the two resonances. Exchange is produced 
by translational diffusion between the two environments; and the exchange process is spread 
over at least four decades in time indicating a broad distribution of time constants associated with 
this diffusion based process. The broad distribution of time constants for exchange could arise 
either from a distribution of length scales or a distribution of local diffusion constants. Note that 
the exchange starts in the two-dimensional pattern with a broadening in the middle of the shift 
range and only at very long times and high temperatures is exchange between all environments 
detected. Remembering that low shift values correspond to lower density regions and high shift 
values correspond to more dense regions, it appears that exchange begins by movement of the 
xenon gas between regions of only modestly different densities. This would account for the 
thickening of the two-dimensional pattern in the mid range of shifts. Exchange between regions 
of significantly different densities is observed only after long periods of time at high temperature. 

These results argue that there is a spatial pathway where the gas diffuses from a low density 
region through an intermediate density region and then on to a higher density region. Jumps 
directly from a high density region to a low density region are not observed. This information is 
indicative of the kind of insights on local processes available from NMR. 

Sincerely, 

fYl. ,C--
Paul T. Inglefield Yingzi Wang 
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2D 129Xe NOESY as a Function of Temperature and Mix Time 
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Forthcoming NMR Meetings, continued from page 1: 

Royal Society of Chemistry: 14th International Meeting on NMR Spectroscpy, Edinburgh, Scotland, June 27 - July 3, 
1999; Contact: '99NMR14' c/o Mrs. Paula Whelan, The Royal Society of Chemistry, Burlingtom House, London 
WlV 0BN, England; +44 01714403316; Email: conferences@rsc.org 

SMASH No. 1 (Small Molecules Are Still Hot), Argonne, IL, August 15-18, 1999; Contact: Ms. Karen McCune , 
(mccune_karen_a@lilly.com, 317-276-9783) or S. R.Maple(maple_steven_r@lilly.com) or G.E.Martin 
(gary.e.martin@am.pnu.com) or A.G. Swanson (alistair_swanson@sandwich.pfizer.com. See Newsletter 484, 29 

"Applications of NMR to Complex Systems", Symposium at the American Chemical Society Meeting, New Orleans, LA, 
August 22-26, 1999; Contact: R. E. Botto, Symposium Chair, Chemistry Division, Argonne National Laboratory, 
9700 South Cass Ave., Argonne, IL 60439; 630-252-3524; Fax: 630-252-9288; E-mail: robert_bottc@qmgate.anl.gov 

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) 989-1073; E-mail: 
enc@enc-conference.org. 

Additional listings of meetings, etc. , are invited. 
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Oxford Instruments 
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Specifications for Vertical Bore, High Resolution NMR Magnet Systems 

NMR Operating Frequency (MHz'H) 200 

Field Strength {Tesla) 4.7 

Nominal Room Temperature Bore Access (mm) 54 89 54 

Magnet Type 
Standard Standard Standard (Standard or shielded) 

Field Stability (Hz/hour 1H) <2 <2 <3 

Axial 5 Gauss Stray Field Contour (Metres) 1.81 2.65 2.19 

Radial 5 Gauss Stray Field Contour (Metres) 1.42 2.0 1.7 

Cryostat Type Compact T3 T3 Compact T3 

Minimum Helium Refill Interval (Days) 80 235 203 80 235 

Helium Refill Volume (Litres) 26 79 68 26 79 

Year Hold Cryostat Option Available X ✓ ✓ X ✓ 

Nitrogen Refill Interval (Days) 14 14 14 14 14 

Minimum Nitrogen Refill Volume (litres) 32 61 61 32 61 

* Minimum Operational Ceiling Height (Metres) 2.69 2.92 .2.92 2.69 2.92 

System Weight (kg) Including Cryogen's 120 315 391 133 325 

NMR Operating Frequency (MHz1H) 600 750 

Field Strength (Tesla) 14.0 17.6 

Nominal Room Temperature Bore Access (mm) 51 89 51 

Magnet 
Actively Type Standard Standard 

(Standard or shielded) Shielded 

Field Stability (Hz/hour 1H) <10 <12 <15 

Axial 5 Gauss Stray Field Contour (Metres) 2.5 5.0 7.6 

Radial 5 Gauss Stray Field Contour (Metres) 1.75 3.9 6.1 

Cryostat Type T5FB T4F8L T6 

Minimum Helium Refill Interval (Days) 120 90 60 

Cryostat Helium Refill Volume (Litres) 101 60 187 

Minimum Nitrogen Refill Interval {Days) 15 15 14 

Nitrogen Refill Volume (Litres) 136 100 137 

• Minimum Operational Ceiling Height (Metres) 3.16 3.4 3.78 

System Weight (kg) Including Cryogen's 1180 1200 3000 

Room Temperature Shim Specifications 

Shim Type Number of 
(Model) Channels 

23/54/45 

18/89n3 

26/89n3 

28151/40 

40/51/40 

29/51/45 

36/63/51 

UK 
Oxford Instruments 
NMR Instruments, 
Old Station Way 
Eynsham, Witney, 
Oxon, OX8 1TL 
England 

23 

18 

26 

28 

40 

29 

36 

Tel: +44 (0)1865 884500 
Fax: +44 (0)1865 884501 
e-mail: info.nmr@oxinst.co.uk 

Dimensions 
External Diameter Internal Diameter 

(Cryostat Bore Size) (NMR Probe Diameter) 

54mm 

89mm 

89mm 

51mm 

51mm 

51mm 

63mm 

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 

45mm 

73mm 

73mm 

40mm 

40mm 

45mm 

51mm 

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

Visit the Oxford Instruments Web site at http://www.oxinst.com/ 

OXFORD 
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9.4 

89 150 54 

Standard Standard 
Actively 
Shielded 

<3 <15 <8 

2.75 4.2 1.5 

2.2 3.3 1.0 

T3 T5 T3 

203 120 183 

68 101 62 

✓ X X 

14 22 14 

61 135 61 

2.92 4.16 2.9 

399 1050 400 

800 

18.8 

63 

Standard (2.2K) 
Pumped 

<15 <15 

8.69 6.3 

6.89 5.0 

T6L T7 

60 60 

216 328 

14 14 

162 167 

3.97 3.97 

4000 4000 

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

500 

11.7 

89 51 89 

Actively Actively Actively 
Shielded Shielded Shielded 

<10 <10 <10 

1.8 1.8 2.5 

1.3 1.3 1.75 

T4F8 T4F8 TSF8 

150 150 140 

83 83 120 

X X X 

15 15 14 

81 81 136 

3.1 3.1 3.16 

610 625 1200 

900 

21.1 

63 

(2.2K) Pumped 
With Iron 

Standard Shield 

<15 <15 

12.2 8.73 

9.7 3.81 

TB 

60 

1200 

15 

1800 

8.75 

18000 

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



·DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

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

National Institutes of Health 
Laboratory of Chemical Physics, NIDDK 
Building 5, Room 112 
Bethesda, Maryland 20892-0520 
November 30, 1998 
(received 12.4.98) 

High-Order Multiple Quantum Excitation in Solid State 13C NMR 

Dear Barry: 

By now, there are many solid state NMR techniques for investigating local structural features of 
complex molecules, such as specific internuclear distances or dihedral angles. These techniques 
generally depend on specific isotopic labeling, usually with pairs of 13C and/or 15N nuclei. Local 
structural measurements are particularly useful for testing specific structural models or 
predictions. Recent work on an HIV-related peptide/antibody complex by David P. Weliky et 
al., which will appear in Nature Structural Biology in the near future, provides a good example 
of the importance of these techniques in biological problems. This work is the first application 
of solid state NMR in a structural investigation of a peptide/protein complex. 

In cases where no credible structural models are available, no localized region is of principal 
interest, and the overall structural organization is unknown, solid state NMR techniques that 

excitation time = 
4.8ms 9.6 ms 

L-methionine-methy/YC powder 

14.4 ms 

provide more long-range or 
global structural information are 
needed. Solid state multiple 
quantum spectroscopy, as 
originally developed over 15 
years ago by Alex Pines' group 
and subsequently investigated 
and applied by Jeff Reimer, 

o 4 s 12 16 o 4 s 12 16 o 4 ~ • 
11 1 12 ' '16 Karen Gleason, Bernie Gerstein, 

L-alanine-1-13C powder 

L 
James Yesinowski, Al Garraway, 
Serge Lacelle, and others, may 
provide such information. As 
shown by these people and their 
colleagues, multiple quantum 
spectroscopy can be used to 
determine the number of spins in 

o 4 8 · 12 16 o 4 8 12 16 o 4 8 12 16 a coupled group, thereby 

n (quanta) providing useful structural 
information. We have recently 
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shown that the time-reversible multiple quantum excitation pulse sequences that have been 
employed in earlier 1H and 19F multiple quantum NMR experiments, where dipole-dipole 
couplings are large and chemical shifts are small, can be easily modified for 13C multiple 
quantum spectroscopy of dilutely-labeled organic systems and biopolymers, where dipole-dipole 
couplings are small and chemical shifts can be large. Examples of 13C multiple quantum 
excitation spectra, obtained at 9.4 T on a Chemagnetics Infinity spectrometer, are shown here. 
Multiple quantum coherences up to tenth order, corresponding to simultaneous flipping of ten 
13C spins, are observed. 13C-13C distances are roughly 4 A. This work will appear soon in the 
Journal of Chemical Physics. 

We can imagine many applications of 13C multiple quantum spectroscopy in structural studies of 
peptides and proteins. For example, one could introduce a single 13C label at each alanine (or 
other amino acid) in a protein of unknown structure. Multiple quantum measurements might 
then reveal the sizes and geometries of clusters of coupled 13C nuclei that are formed when the 
protein adopts its native secondary and tertiary structure. Information about 13C cluster sizes and 
geometries would place strong, long-range constraints on the global protein structure. As 
another example, multiple quantum spectroscopy could be used to investigate helix-coil 
transitions in helix-forming synthetic peptides. If one places a single 13C label at every third 
amino acid residue in a peptide, then the labels will form a coupled chain with 5-6 A spacings 
when the peptide is fully a.-helical. When the peptide is in an extended or random coil 
conformation, the spacings will be significantly larger, up to about 12 A, and the labeled sites 
will be uncoupled. Multiple quantum excitation spectra may then be used to determine the 
lengths of helical segments, or the distribution of these lengths, under conditions where the 
peptide is only partially helical. This information is not available from more traditional 
measurements, such as circular dichroism. 

Sincerely yours, 

~ 
Rob Tycko Oleg Antzutkin 
phone: 301-402-8272 (on leave from Division oflnorganic Chemistry, 
fax: 301-496-0825 Lulea University, Lulea, Sweden) 
e-mail: tycko@helix.nih.gov 



Solve Biomolecular Problems 

With Varian's State of the Art Probes 

Problem-Solving Power through 
Innovative Design 

Experience premium results with Varian's 

biomolecular probes . Our probes deliver 

the ideal combination of RF homogeneity, 

salt tolerance , and probe functionality. 

From the simplest experiments to today's 

most demanding applications, Varian 

probes consistently provide superior 

problem-solving power for confident, 

dependable analyses. 

Superior Quality Control 

Constructed from the finest materials 

available, Varian probes undergo the 

industry's most rigorous quality assurance 

testing . Highest performance in line­

shape, 1:esolution, and solvent suppression 

is assured via careful attention to probe 

components, RF coil shapes, and use 

of susceptibility-corrected RF coils. 

Probes To Suit Your Needs 

Probes for biomolecular applications are 

available for a wide range of magnetic 

field strengths, sample sizes, and in an 

array of RF configurations. Gradient 

probes are available in both single-axis 

(Z) and triple-axis (X,Y,Z) configurations. 

Don ' t settle for less in probe design 

and performance! Contact the Varian 

office nearest you for more information 

by calling 1-800-356-4437. Or, you can 

visit our website at www.nmr.varian .com. 

GC • GC/11S/ MS • HPLC • AAS • ICP-AES • ICP-MS • UV-Vis-NIR • N11R • Smnplc Preparation • \~1cuum Products 
MAG-8782/3 15 

varian@ 



High Power 13C Spin Lock: 3-D HCCH-TOCSY 
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Triple Resonance Probes 
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The premier probes for biomolecular applications, triple resonance probes are available 
in IH{BC/ISN} for analysis of proteins and IH{l3C/31p} for nucleic acid applications in 

a variety of sample sizes. 

Penta Probes 
Designed for versatility in biomolecular applications, Penta probes are pretuned to 

allow decoupling of up to four different types of nuclei (13C, 15N, -11P, 2H), important 

in combined protein/nucleic acid research applications. 

Tunable Triple Probes 
These versatile probes, with a third multifrequency tunable channel, are ideal when applica­

tions range from biomolecular to chemical, and are available in 1 H {13C/X} and 1 I-I{ 13P /X} 

configurations. 

Indirect Detection Probes 

Designed for inverse detection experiments, indirect detection probes have optimal proton 

sensitivity and capability for decoupling irradiation for a broadband frequency range. 

Manufacturing Facilities Varian NMR Instruments, Building 4, 3120 Hansen Way. Palo Alto, California 94304-1030,Tel 650.424.4876, Fax 650.852.9688 

• http://www.nmr.varian.com • Argentina Buenos Aires.Tel 1.783.5306 • Australia Mulgrave.Victoria,Tel 3.9566.1133 • Brazil Sao Paulo.Tel 11.820.0444 

• Canada Mississauga, Ontario.Tel 1.800.387.22.16 • France Les U!is,Tcl 1.69.86.38.38 • Germany Darmstadt.Tel 06151.7030 • India Mumbai.Tel 22..859.0178 

• Italy Milan.Tel 2.921351 • Japan Tokyo, Tel 3.5232.121 I• Korea Seoul. Tel 2.3452.2452 • Mexico Mexico City. Te! 5.523.9465 • Netherlands Houten. 

Tel 3063.50909 • Switzerland Basel.Tel 61.295.8000 • Taiwan Taipei Hsien,Tel 2.698.9555 • United Kingdom Walton-on-Thames.Tel 1932.898.000 

• United States California.Tel 800.356.4437 • Venezuela Valencia.Tel 4125.7608 

• Other sales offices and dealers throughout the world 



Martin-Luther-Universitat 
Halle-Wittenberg 
Fachbereich Physik 

Friedemann-Bach-Platz 6 
D - 06108 Halle/Saale, d. November 30, 1998 

Tel: +49 345 55 25590 Fax: +49 345 55 27161 

(received 11/28/98) 

A Probe for Deform Polymer Networks in NMR Experiments 

Dear Dr. Shapiro, 

We describe here a home-built NMR probe which is used to perform 2H NMR experiments of 

polymer networks under deformation. The important features of this probe for deforming the 

polymer networks is its simplicity, easy to build and accurate measurements of deformation. 

Rubber sample s is driven through the RF coil and then turn down to verticle direction from both 

sides over the freely rotatable rollers band b'. Both ends of the sample are clamped tightly by the 

clamps c and c ' ( opposite to the c) respectively. These two clamps are fixed to the plate e. 

A threaded rod f goes freely through the plate g and again it goes through the female threads in 

the plate e. 

The top end of the rod f is free to rotate and the bottom end of it is fixed to a lever h. 

Suppose the distance between two threads of rod f is x. When the lever h is turned clockwise one 

round, the plate e is moved vertically downward by an amount of x (and vise versa). Since c and 

c' are fixed to e , the sample s is extended from both sides by amounts of x. Therefore, one 

clockwise turn of the lever h corresponds to 2x macroscopic deformation of the sample. Since the 

distance x between two threads can be made in sub millimeter scales, the above described probe 

can be used as one of the accurate tools of deforming the rubber samples in NMR experiments. In 

our 2H NMR experiments we are using this probe and one example is shown. 

P. Ekanayake 

~~tu_ k"--0-
H.Menge M.Knorgen 

Please credit this contribution to the subscription of Prof. H. Schneider, Department of Physics, 
Martin-Luther-University Halle Wittenberg, Halle/Saale, Gennany 

484-25 



484-26 

Fig. 1 View from the top 

Fig. 2 View from the side 

-4000 

Fig. 3 The complete probe 

-2000 0 

Hz 
2000 4000 

Figure 4 A deuterium NMR spectrum obtained from a 
cis-1,4 polybutadiene network (Mc=6500g/mol) under 
deformation(deformation ratio is 2.0), using the above 
described probe. 
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We bring to the table over 40 years of NMR tube manufacturing experience found nowhere else. 
As the world-leading manufacturer of NMR tubes, we are proud to introduce our most popular selling tubes 
to you. Look no further, you are sure to find the specific size and type that will meet your demanding needs. 

We provide you with the greatest reproducibility and reliability of any tube on the market. No other 
manufacturer can claim such high quality standards. Just ask a colleague who has been using Wilmad tubes. 

Our precision tubes are machined inside and out and checked individually to meet exacting 
specifications for camber and concentricity. We even check for glass stress, so that under pressure or 
vacuum, your tube will perform. 

Don't risk damaging your probe by using inferior brand NMR tubes. 
Run your samples with total confidence. Request WSLMAID B1·and NMR Tubes for your next experiment. 

§1!:allildard NMR Tulln~s; 
Size Product Number MHz Length Wall Thickness Concentricity Camber Each Qty. Bulk Each 

5mm 542-PP-7 ~eW! BOO+ 7in 0.015" 0.00010" 0.00015" 35.00 +100 32.50 
5mm 542-PP-8 soo+ Bin 0.015" 0.00010" 0.00015" 37.50 +100 35.00 
5mm 541-PP-7 Hew! soo 7in 0.015" 0.00015" 0.00015" 25.50 +100 23.85 
5mm 541-PP-8 800 Bin 0.015" 0.00015" 0.00015" 27.50 +100 25.85 
5mm 535-PP-7 500 7in 0.015" 0.0005" 0.00025" 15.15 +100 12.85 
5mm 535-PP-8 500 8 in 0.015" 0.0005" 0.00025" 16.65 +100 14.15 
5mm 528-PP-7 400 7in 0.015" 0.0010" 0.0005" 10.50 +100 9.25 
5mm 528-PP-8 400 Bin 0.015" 0.0010" 0.0005" 11.95 +100 10.15 
5mm 507-PP-7 360 7in 0.015" 0.0020" 0.001 0" 6.95 +100 5.90 
5mm 507-PP-8 360 8 in 0.015" 0.0020" 0.0010" 7.75 +100 6.60 
5mm 506-PP-7 100 7in 0.015" 0.0020" 0.0020" 5.40 +100 4.80 
5mm 506-PP-8 100 Sin 0.015" 0.0020" 0.0020" 6.45 +100 5.45 
5mm 506-1M-7 ~ew! 100 7in 0.015" 0.0020" 0.0020" 3.85 +100 3.45 
5mm 506-IM-8 100 8in 0.015" 0.0020" 0.0020" 4.05 +100 3.65 
5mm WG-5MM-THRIFT-7* 60 7in 0.015" nominal nominal 1.49 +100 1.30 
5mm WG-5MM-THRIFT-8* 60 Bin 0.015" nominal nominal 1.70 +100 1.50 

3mm 307-PP-7 360 7in 0.012" 0.0020" 0.0010" 7.70 +100 6.90 
3mm 307-PP-8 360 Bin 0.012" 0.0020" 0.0010" 8.70 +100 7.85 
3mm 327-PP-7 400 7in 0.012" 0.0010" 0.0010" 10.20 +100 9.20 
3mm 327-PP-8 400 Bin 0.012" 0.0010" 0.0010" 11.65 +100 10.55 

10mm 513-7PP-7 400 7in 0.018" 0.0015" 0.0005" 23.25 +25 20.95 
10mm 513-7PP-8 400 Bin 0.018" 0.0015" 0.0005" 24.10 +25 21.70 

'borosilicate glass 

~ JI. Vm.nn11g Vaive NMR Tulbes '% ·-· -·-,·· . . ) 

5mm 541-Jv-7 Hew! soo 7" 
5mm 541-JY-8 800 8" 
5mm 535-JY-7 500 7" 
5mm 535-JY-8 500 8" 
5mm 528-JY-7 400 7" 
5mm 528-JY-8 400 8" 

Bruker Micmprobe Tulbie 
Product Number Concentricity Camber 

520-lA 0.0010" 0.0005" 

LABGLASS™ 
an SP Industries Company 

0.015" 0.00015" 0.00015" 
0.015" 0.00015" 0.00015" 
0.015" 0.0005" 0.00025" 
0.015" 0.0005" 0.00025" 
0.015" 0.0010" 0.0005" 
0.015" 0.0010" 0.0005" 

Capillary Volume Stem ID Stem OD 

185 µl 2.16 mm 2.50 mm 

PO Box 688 • 1002 Harding Highway 
Buena, New Jersey 08310 
tel: 609-697-3000 e-mail: cs@wilmad.com 

89.85 
89.85 
79.85 
79.85 
75.70 
75.70 

Each 
30.40 

fax: 609-697-0536 web: www.wilmad.com 

+10 81.90 
+10 81.90 
+10 71 .90 
+10 71.90 
+10 68.10 
+10 68.10 

Bulk 1 O+ Each 
27.35 

Pyrex• is a registered trademark of Corning Incorporated, Corning, NY. BROCHURE #NMR 998-2 14M 9/98 



SMASH No.I 

We are pleased to announce August 15-18, 1999, as the dates for the Small Molecules 
Are Still Hot (SMASH) conference. The Argonne Guest House, located on the grounds 
of the Argonne National Laboratory, has been selected as the site for the inaugural 
meeting. The Guest House offers excellent meeting facilities and accommodations, in 
addition to being located in Chicago, IL, which provides an international gateway for 
many of our colleagues. 

The tentative schedule of events is arrival on Sunday, August 15, 1999 followed by an 
evening mixer. The bulk of the conference will be held on Monday and Tuesday (August 
16-17) and will conclude at noon on Wednesday, August 18, 1999. The Argonne Guest 
House will handle all accommodation reservations. Details on the types of 
accommodations, pricing, and the methods for making reservations will be available in 
January 1999. 

We would like to solicit your immediate assistance in two ways. (1) Please respond via e­
mail or telephone to Dr. Gene Mazzola (epm@vm.cfsan.fda.gov or em105@umail.umd.edu; 
301-405-1826) with your intentions regarding this conference. Specifically we would like 
for you to indicate ONE of the following in your response: 

(i) I will definitely attend the SMASH conference 
(ii) I may attend the SMASH conference 
(iii) I will not be attending the SMASH conference 

Your immediate response to this request is very important in putting together a successful 
SMASH conference. (2) Please give careful consideration to the types of information 
you would like to see included in the program, whether or not you would like to share 
new developments in your laboratories, and which colleagues you would enjoy hearing 
from during the conference. Your comments and suggestions regarding the program 
should be sent to Ms. Karen McCune (mccune_karen_a@lilly.com and 317-276-9783) by 
no later than the end of January 1999. 

Your participation in the SMASH conference is vital for its success. We encourage our 
industrial colleagues to consider a corporate financial contribution, and we would like to 
encourage you to spread the word of this conference to interested individuals in 
academia, industry, and government agencies. 

Steven R. Maple Gary E. Martin Alistair G. Swanson 
Eli Lilly and Company Pharmacia & Upjohn Pfizer Central Research 
Lilly Corporate Center, DC3811 MS 4821-259-277 Ramsgate Road, Sandwich 
Indianapolis, IN 46285 Kalamazoo, MI 49001-0199 Kent CT13 9NJ, United Kingdom 
(317) 276-1389 (616) 833-6283 44 1304646637 
maple_ steven _r@lilly.com gary.e.martin@am.pnu.com alistair _swanson@sandwich.pfizer.com 
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ADVANCES IN NMR APPLICATIONS 
SYMPOSIUM 

FEATURING THE LATEST DEVELOPMENTS IN EXPERIMENTAL TECHNIQUES 
SUNDAY, FEBRUARY 28, 1999 1:00 TO 6:00 P.M. 

THE OMNI ROSEN HOTEL, GRAND BALLROOM C 
9840 INTERNATIONAL DRIVE, ORLANDO, FLORIDA 

(LOCATED A SHORT WALK FROM THE CLARION PLAZA HOTEL) 

Partial Agenda Includes: 

METHODS FOR IMPROVING NMR STRUCTURE DETERMINATIONS OF RNA 
Arthur Pardi, University of Colorado 

PROGRESS IN AFFINITY NMR 
Aidi Chen and Michael Shapiro, Novartis Institute for Biomedical Research 

OH MY GOD, THEY SHRUNK THE SAMPLE 
Gary Martin, Pharmacia & Upjohn, Inc. 

LC-NMR-MS: IS THE INFORMATION WORTH THE INVESTMENT?! 
Steven R. Maple, Andreas Kaerner, Craig A.J . Kemp, Edward G. Groleau, and Karen A. McCune, 

Eli Lilly and Company 

TRIPLE RESONANCE NMR: PRACTICAL CONSIDERATION OF 13C / 1
9F / 1H 

EXPERIMENTS ON SMALL MOLECULES 
Jim Beery, BASF Corporation 

NEW PROBE TECHNOLOGY FOR AUTOMATED NMR 
Claude Jones, Monsanto Company 

Ron Crouch, Atholl Gibson, and Toby Zens, Nalorac Corporation 

FROM ALIGNMENT TO STRUCTURE IN HIGH RESOLUTION NMR 
Nico Tjandra, National Institutes of Health 

USE OF CHEMICAL SHIFT FOR DETERMINATION OF PROTEIN STRUCTURES 
Gabriel Cornilescu, Frank Delaglio, and Ad Bax, National Institutes of Health 

APPLICATIONS OF THE TROSY TECHNIQUE 
Arthur G. Palmer and J. Patrick Loria, Columbia University 

Mark Rance, University of Cincinnati 

NALORAC CORPORATION 
841A ARNOLD DRIVE, MARTINEZ, CA 94553 PH: (925) 229-3501 FAX: (925) 229-1651 

E-MAIL: kathy.bishop@nalorac.com 



■ NT-NMRPipe ™ provides comprehensive facilities for 
Fourier processing of spectra in one to four dimensions. 

■ Convenient interactive processing facilities for format 
conversions , window function display, 
and phase correction. 

■ Pipeline-based processing scripts accommodate 
both routine and sophisticated tasks effectively. 

■ Macro interpreter provides facilities for user-written 
processing functions in a subset of C. 

■ Versatile real-time manipulation of one or more 
1 D vector(s) within the viewed data, including pan, 
zoom, vertical scaling and offset. 

■ Robust implementation of linear prediction (LP) 
and multi-dimensional maximum entropy method 
(nD-MEM) for reconstruction of severely truncated 
data, as well as accurate inverse processing 
protocols required for their use. 

■ The pipeline approach is intrinsically parallel and 
automatically takes advantage of multi-cpu 
configurations. Explicitly parallel schemes can also be 
constructed for ideal partitioning of processing tasks. 

■ Superior processing times . 
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NT-NMRPipe 
Advanced Multi-Dimensional 

Spectral Processing 
and Analysis 

for WindowsNT 
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■ Open data formats that are fully compatible with popular UNIX-based 
software solutions for spectral analysis. 

■ Multi-dimensional lineshape fitting utility, including time-domain and 
frequency-domain based models and treatment of pseudo-30 data 
(e .g., relaxation series or coupling evolution data). 

■ General-purpose linear-least-squares utility with user-defined 
functions and Monte-Carlo error analysis . 

■ Automated peak detection in 
one to four dimensions with 
effective classification of noise 
peaks and truncation artifacts. 
Peak table data is fully 
accessible to other spectral 
analysis programs. 

■ Fully customizable color 
Postscript ouput, including 
1 D and 20 extracts and 
projections, overlays, images, 
and strip plots. 

■ On-line HTML-based 
documentation and tutorials. 



0 g 
~ Gi:J O 00 0 

l
' a = _ 0 

~ : 0 0 

' . 
~= ;: • ~ C ·,·•. 
~: 

:: : 0 0 

: . 
. ' 

~ ~ 

o 0 

. .. 
0 0 : 

: l :>I ,.~ ' "' - '~"' ::.;- o;11 ,,., 
• ! ~~ Ni;,, __ IN IPO N!Jft ~Fl"' N;,c,s 

0 o .. 

0 0 

0 0 

0 0 
0 0 

0 0 
0 

~ ~ 0 

0 £ffi • . l@ 
~: 

• 0 0 o 0 

-'5 0.,, 00 .• " 
< 0 

Processing Times: NT-NMRPipe and UNIX Implementations 
Task 

1D processing; Bk* ➔ 128k*, 
with automated baseline correction 

Platform 
_Pentiu·m Pro 200 

20 processing; 512*x256* ➔ 1024x1024 ................ 'Pentium Pro 200 
SGI R4000 (UNIX} 
Spare 10 (UNIX} 

20 processing; 512*x256* ➔ 1024x1024 ................ ·Pentium Pro 200 
with automated baseline correction in both SGI R4000 (UNIX} 
dimensions Spare 10 (UNIX} 
Amide-detected 30 processing scheme; ................ SGI R10000 (UNIX} 
512*x64*x32* with solvent filtering and :Pentium Pro 200 (2 cpu} 
one zero-fill in each dimension :l'entium Pro 200 (1 cpu} 

Linear prediction (forward-backward}; 
512x128x32* ➔ 64 • 

1exp/icitly parallelized scheme 

SGI R4000 (UNIX} 
Spare 10 (UNIX} 

SGI R10000 (UNIX} 
Pentiuin Pro 200 (2 cpu}t 

: Pentiuni Pro 200 (2 cpu} 
. 1:entium Pro 200 (1 cpur 
SGI R4000 (UNIX} 
Spare 10 (UNIX} 

NT-NMRPipe 

Time 

6 sec: 

9 sec. 
18 sec 
23 sec 
25·sec 
57 sec 
71 sec 

73 sec 
144 sec 
244 sec 
381 sec 
662 sec 
525 sec 

1438 sec 
207 4 sec . 
2510 sec 
3292 sec 
5837 sec 

is a powerful, multi-dimensional data processing 
and analysis system that provides a cost-effective 

solution in a popular desktop environment. 
About Resonance Designs : We are a new company, based on over 30 
years of experience in NMR software, hardware and applications research, 
offering custom software and hardware solutions for a variety of NMR 
goals. Please contact us with your requirements, including the 
NT-NMRPipeTM products described above, support for UNIX-based 
NMRPipe, and integration of NMRPipe with Varian's VNMR software . 
Selected hardware accessories are available. 

NT-NMRWish 
General purpose spectral analysis 

implemented by enhancements to the 
powerful Tel window shell (wish) 

■ NT-NMRWish facilities include extraction of arbitrary ~ 
regions and projections, complete access to spectral 
processing and peak detection, and a relational 
database engine for manipulating peak tables and 
PDB structure files. 

■ NT-NMRWish applications have included custom 
hardcopy format design, strip plot generation, 
computer-assisted assignment tasks, automated 
coupling constant measurement, and 'SAR-by-NMR' 
(Shuker, Hajduk, Meadows and Fesik, Science 274, 
1531-1534, 1996). 

!J 1!'4'Vt. Prot.oc:ol: jv~ tf 
Output. Protocol: ~~ iJ 
Db-.naion Coi.-it.: ~t] 

r.....-■t~• uo: ~.!J 

■ Conversion facilities specifically for Varian and Bruker 
binary time-domain data are provided, as well as 
flexible, general-purpose facilities accommodating 
many other formats. All data is converted to a 
common format with uniform organization of 
real and imaginary points . 

■ Dedicated Varian conversion interface reads the 
procpar file and automatically extracts critical 
acquisition parameters. Interactive graphical 
interface enables customization for even the most 
sophisticated acquisition schemes. 

■ Dedicated Bruker conversion interface reads and 
interprets pu/seprogram and acq files to deduce 
critical acquisition parameters. Full compensation 
for Bruker digital filter format data is performed 
during conversion. 

■ All conversion facilities support special options for 
complex acquisition schemes, including gradient­
enhanced spectroscopy (Rance-Kay, echo:anti-echo) 
and accommodation for interleaved data formats. 

lA§ t*~~*± IJvI 1 '1/ AT b.A .. 
NT-NMRPipe™ is supported in Asia by 
Laboratory Automation Systems. Inc., Oyama, 323 Japan 
TEL: + 81-285-24-9731 FAX: +81-285-24-9751 

For technical specifications, 
system requirements, and the 

latest news on all of our products 
and services, visit our web site at: 

RE 
tecmag bundles NT-NMRPipe as part of its NTNMR system. 
~ Visit www.tecmag.com to find out more. 

http://www.resdesigns.com 

email : info@resdesigns.com 
phone (301} 493-6172 DESIGNS , INC 

8624 Garfield Street, Bethesda, MD 20817 



University of Alberta 
Edmonton 

Oepartment of Chemistry 
Faculty of Science 

Canada T6G 2G2 E3-43 Chemistry Building East, Telephone (403) 432-3254 

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

December 11, 1998 
(received 12/19/98) 

Phase -and Coherence Level Decoding - A New Computer Program 

Dear Barry; 

As we all know, vendors of NMR spectrometers supply with their software an entire 
battery of pulse sequences with phase cycles for coherence selection. Determining the 
pathway selection is extremely difficult in certain cases. We have devised a computer 
program, DECODE95, for extracting the coherence pathways and tested this program on 
a number of Bruker and Varian pulse sequences. In doing so we were surprised to find 
anomalies in the phase cycles for some of these standard pulse sequences. Some of your 
readers may be interested in our findings. In the Varian cosyps. c sequence for the TPPI 
implementation (phase=3), the pulse sequence is coded to select only one pathway which 
leads to, upon Fourier transformation, the well known phase twist problem. To correct 
the problem, replace the statement in the pulse sequence: 
if ((iphase = I) II (iphase = 2)) with: if (iphase > 0 ). 
We also found a problem with the phase cycle for the Bruker DEPT.AU pulse program. 
If the carbon-13 180 degree pulse is imperfect, two extraneous pathways can give signals, 
and this can lead to possible phase anomalies in the final spectrum. The standard Bruker 
phase cycle allows these pathways to sneak through. The following phase cycle allows 
only the desired pathways. 
HI 90 3 2 3 2 1 2 1 2 1 0 1 0 3 0 3 0 
Hl 180 2 1 0 3 3 2 1 0 0 3 2 1 1 0 3 2 
Hl theta 3 O 3 0 1 O 1 O 1 2 1 2 3 2 3 2 
C 13 90 O I 2 3 0 I 2 3 0 1 2 3 0 I 2 3 
C13 180 3 3 1 I O 2 2 0 3 3 1 I O 2 2 0 
Receiver O 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 
The computer program, DECODE95, runs on Windows 95/98 platforms, and reads 
Bruker AM and Varian Unity programs, generates a coherence transfer diagram (HPGL 
format file) and lists the full phase cycle. Copies of DECODE95 may be requested by e­
mail to nmrlab@sunfun.chem.ualberta.ca and full details of the program are to be 
published in the December issue of Concepts in Magnetic Resonance. Please credit this 
contribution to Tom Nakashima's account. 

~ Ollerenshaw 
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(received 12/26/98) 

Dr. B.L. Shapiro 

Department of Chemistry 

Buchtel College of Arts and Sciences 
Akron, OH 44325-3601 

(330) 972-7372 Office 
(330) 972-6085 Fax 

The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

SUBJECT: 3D Triple Resonance NMR of Organic' Mixtures 

Dear Barry: 

Although much of our recent work has involved NMR of polymers, we have recently found use. for 3D NMR in 
characterizing complex mixtures of small molecules. 

Silylation of vinyl cyclobexene leads to a 6 component mixture of stereo - and regio-isomers (Figure 1). The 600 
MHz ID 1H, 13C and 29Si spectra (Figure 2) are very complex, making it impossible to do much more than say it is a 
complex mixture. Twelve separate resonances are resolved in the 29Si ID spectrum, as expected for a 6-component 
mixture. 

I 

A 'HJ'3C/29Si 3D chemical shift correlation experi~ent similar to the HNCA experiment used by biochemists can 
disperse 1H-13C HSQC-type correlations into a third dimension based on the 29CSi chemical shifts of the atoms which 
are part of the same spin system. The experiment can be run in three ways, with Csi to provide H-C-Si fragments, 
with CSi to provide H-C-C-Si fragments, and with CSi to provide H-C-C-C-Si fragments (Figure 3). The combined 
information from the three experiments permits assignments of all the resonances and the complete structure 
determinations for all 6 components in the mixture. 

Unlike the experiments done in biochemistry, all of these data were obtained without the benefit of isotopic labeling. 
The experiments each require 4-8 hours of spectrometer time (not for sensitivity, but to obtain a sufficient number of 
increments in each of the evolution times) and the use of pulsed field gradients for coherence selection. 

For the past year, we have been preoccupied with the replacement of our 600 MHz spectrometer with a 750 MHz 
instrument and many new accessories. Hopefully, we wil1 show you some results from that equipment in our next 
contribution. 

THE UNIVERSITY OF AKRON 
Peter L. Rinaldi 
Professor of Chemistry 
Director of the Molecular Spectroscopy Laboratory 

WeixiaLiu 
Graduate Research Associate 
The University of Akron 

DUPONT AUTOMOTIVE 
Laurine Galye 
Joan Hansen 
LeckWiczek 

The University of Akron is an Equal Education and Employment Institution 



FEELING NEGLECTED? 

· Let's face it - the first priority of NMR 
manufacturers is to sell new instruments. 
Providing post-installation service and sup­
port is secondary, and sometimes takes a 
back seat in favor of the final test and 
installation of new systems. And of course, 
the manufacturers rarely, if ever, train new 
engineers to support older models, so the 
number of engineers that are available to 
support them tends to decline over time. 

Unity, AMX, 
··AM, MSL, G 

At MR Resources, our product is our service. 
We specialize in pre-current models and we 
actively hire and train new engineers to 
support them. This means that if you own a 
Unity, AMX, GN, CMX, or any model sys­
tem that is no longer in production, you are 
our_top priority. 

So stop feeling neglected. Give us a call, or 
visit our web site for all of your NMR needs. 

WE FOCUS ON YOU 

MR Resources, Inc., PO Box 880, 158 R Main Street, Gardner, Massachusetts 01440 
TEL: (800) 443-5486 FAX: (978) 630-2509, Email: info@mrr.com, World Wide Web: www.mrr.com 



Ml ll:11• 
RESOURCES Customer Direct 
WE JUST CUST THE COST OF PURCHASING AN NMR IN HALF! 

AGAIN! 

Announcing our new Customer Direct™ program, by which we can provide you with 
a previously owned NMR system at typically 25% of the cost of new. 

This program should be a perfect solution for replacing an older EM-360 or FX-90 Q, 
or starting a new NMR lab on a limited budget. Just let us know what you need, and 
we will do the rest: 

♦ Locate ~nd obtain a used system that closely matches your requirements 
♦ Check the system for basic functionality at its existing site 
• Pack ahd ship the system to you 
♦ Install the system at your facility 
♦ Re-check functionality (minimum basic 1H and 130 acquisitions 
♦ Provide a 30-day warranty 

You get a duaranteed functioning system, installed and tested, at an unbelievably 
low price. Here are some examples of actual systems we are currently offering un­
der this plan: 

I 

+ Varian XL-200, including broadband electronics, 1 HJ1 3C switchable probe. 
+ Varian Gemini 200, including dual 1 H/13C electronics, 1H/13C switchable probe. 
+ Bruker AC-200, including broadband electronics, 1H/13C switchable probe. 
+ GE QE-300, including dual 1H/13C electronics, 1 H/13C switchable probe. 
+ Varian VXR-300, including broadband electronics, 1 H/13C switchable probe. 

$29,000. 
$45,000. 
$45,000. 
$45,000. 
$58,000. 

In addition, ,any of these systems may be purchased under lease, with typical payments as low as 
$627. per month for the XL-200. 

Of course, we still offer our Fully RemanufacturedNMR program, for like-new value 
at typically 50% to 60% of the cost of new. This program includes: 

+ Comprehensive re manufacturing of the system 
+ Upgrades to the latest engineering levels 
+ Thorough final test at our factory 
+ Expert assistance with site preparation and analysis 
+ Installation with demonstration of specifications 
♦ Comprehensive user training 
• Full six month warranty coverage 

Customer Direct or full Fully Remanufactured - either way we have a program to fit 
your needs. Just tell us what you want, and let us do the rest! 

MR Resources, Inc., PO Box 880, 158 R Main Street, Gardner, Massachusetts 01440 
TEL: (800) 443-5486 FAX: (978) 630-2509, Email: info@mrr.com, World Wide Web: www.mrr.com 
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The NMR Newsletter - Software Reviews .. 
Software Review Editor: Istvan Pelczer, Dept. of Chemistry, Princeton Univ., Princeton, NJ 08544 

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

NMRPipe* 

December 15, 1998 
(received 12/21/98) 

Dear Dr. Shapiro, 

I have been meaning to write for the past seven years since I joined the faculty at the 
University of Toronto to get my subscription underway but I am just a bit behind! One of the 
primary research interests in my laboratory focuses on the development of NMR methods for 
the study of the structure and dynamics of high molecular weight proteins and protein 
complexes. This requires ( a) the production of proteins with optimal labeling, such as 15N, 
13C, 2H with protonation at key sites such as methyl groups and (b) the development of NMR 
methodology which exploits the labeling strategy employed. Our long term goal is to develop 
an approach facilitating the rapid generation of global folds of high molecular weight 
molecules (in the 50 kDa range). Obviously we record large numbers of data sets and having 
the right tools at our disposal for data processing is absolutely critical. 

My initial experience with the development of data processing software for multi­
dimensional NMR came when I was a post-doc in Ad Bax's laboratory. In those days 
everything was new (and exciting!) and we had to write our own processing software from 
scratch. Although the software that Dominique Marion and I wrote was usable and quite 
flexible, it quickly became apparent that large numbers of improvements were necessary. 
Fortunately for me (and for that matter the whole NMR community) Frank Delaglio joined Ad 
Bax's lab at the NIH in 1991 and began the process of writing processing software. The end 
result was the creation of an extremely elegant and very flexible program called NMRPipe for 
processing N-D data sets. 

Processing begins with the conversion of data from the format stored on the 
spectrometer to NMRPipe format using a simple script. It inserts the number of points in 
each dimension, spectral widths, frequencies, carrier positions, axis labels and dimensionality 
of the data set in a header to be used by the program later. Subsequently the data can be 
processed without the bother of remembering the number of points and hence the size of the 
matrix that is necessary or will be necessary once zero filling, linear prediction, etc., are done. 
All of the standard processing tools are available (and more) including a number of post­
acquisition water removal schemes, excellent baseline correction modules, as well as several 
linear prediction (and MEM) functions. Basically, the user writes a simple UNIX shell script, 
which takes the unprocessed data and 'flows' it through a pipeline of processing programs. 
Each pipeline corresponds to a particular function such as baseline correction, Fourier 
transformation or water suppression. Scripts are easily modified from one application to the 
next. Visualization routines are, of course, also available (called NMRDraw) so that one can 
study the effects of application of a particular window function prior to the actual data 
processing, for example. In my experience an average post-doc can master the essentials of 
the program to be able to process his/her data in about 15 minutes! 

continued 



484-38 

- 2 -

An example from our own work on maltose binding protein (MBP, a 370-residue 
protein) will illustrate the power of the program. We have prepared [Val, Leu, Ile (61)]-methyl 
protonated 15N, 13C, 2H-labeled protein and Kevin Gardner assigned the backbone 1sN, 13CO, 
HN and the sidechain 13C~ and methyl (13C, 1H) chemical shifts. Naturally we wanted to obtain 
as many NOEs as possible to define the global fold. Catherine Zwahlen developed a number 
of NOE experiments for measuring NOEs to methyl groups with high resolution, necessary in 
the case of MBP with 122 methyl groups. In one experiment designed in collaboration with 
Andy Byrd's group we measured the methyl-methyl NOEs by recording the 13C methyl 
chemical shift of the methyl from which the NOE originates together with the 13C and lH 
chemical shifts of the destination methyl. 

In order to squeeze out the last NOE from our data set, resolution is paramount and we 
employ a scheme in which linear prediction is carried out in both of the indirect detection 
dimensions. It is important, however, that linear prediction be performed on a data set in 
which two of the three dimensions are already processed in order to minimize the number 
oscillators. This necessitates undoing a whole set of transformations in one of the dimensions 
and redoing them after linear prediction. Frank's program handles this in a completely 
straightforward manner by including 'inverse' commands which undo previous processing. 
The 3D methyl-methyl NOE dataset on MBP was thus processed with minimal user effort. 

NMRP:ipe has many other features, including routines for peak picking, volume fitting, 
analysis of J-coupling, dipolar coupling, and relaxation data and software for the analysis of 
data for structure determination. The program is reasonably ~ell documented. Frank should 
be congratulated in writing what I think is the processing system of choice. The software has 
made a big contribution to the research in my lab. 

Sincerely yours, 

Lewis E. Kay 
Protein Engineering Centers of Excellence 
Departments of Medical Genetics, 

Biochemistry and Chemistry 
University of Toronto 
Toronto, ON MSS 1A8 
Canada. 

* (from the Software Review Editor) NMRP:ipe is available for free for Unix from LCP /NIDDK 
at NIH.Send an email for ftp access to Frank Delaglio (delaglio@speck.niddk.nih.gov). 
A commercial version for Windows-NT is available from Resonance Designs, Inc.) 
For additional information see the ad in this issue of the Newsletter, or see 
http:/ /www.resdesigns.com. 



Glycine-1-13C, 15N 
>99 atom % 13C 
>99 atom % 15N 

Glycine-2-13C, 15N 
>99 atom% 13C 
>99 atom % 15N 

L-Aspartic Acid-1-13C, 15N 
>99 atom % 13C 
>99 atom % 15N 

L-Alanine-2-1 3C, 15N 
>99 atom% 13C 
>99 atom % 15N 

L-Leucine-1-13C, 15N 
>99 atom % 13C 
>99 atom % 15N 

L-4-Hydroxyphenylalanine-2-13C, 15N 
>99 atom % 13C 
>99 atom % 15N 

The above Amino Acids are a representative sample of double labelled compounds currently available from Isotec. 
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 

I 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 

Stable Isotope Solutions 
Researchers benefit from higher 
sensitivity for REDOR applications 
when using Carbon-13, Nitrogen-15 
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 aoolications. You'll find con-

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 

IIDTECINC. -----~ 



HO~C~~H 
HO 

Citric Acid-13C6 

(1 R, 25}-(-}-Ephedrin-d
8 

S-(-)-Nicotine-2,4,5,6-d4 

The compounds shown above are a Jew examples of custom synthesis compounds that lsotec offers. 

Rely on the Leader in Stable 
Isotopes for Custom Synthesis 
lsotec offers the most Flexible Custom srnthe~i~ available! 

S ince 1987, Isotec has been 
engaged in the custom synthe­
sis of compounds labelled with 

stable isotopes. Our synthesis team 
is composed of experienced profes­
sionals and led by an impressive 
group of Ph.D. ehemists. 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. 

The lsotec Advantage 
Isotec does not depend on any out­
side 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 

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

Stable Isotope Solutions 
We routinely engage in the multiple 
step synthesis of isotopically labelled 
molecules, including metabolites, 
steroids and standards for environ­
mental, drug, clinical and pharma­
ceutical applications. We will syn­
thesize quantities ranging from mil­
ligrams to kilograms, and also can 
provide packaging services. 

A Reputation of Excellence 
We prepare custom synthesis com­
pounds 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 

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

1-800-448-9760. 

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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THE UNIVERSITY OF AKRON 
NMR ELECTRONIC SPECIALIST 

CHEMISTRY DEPARTMENT 

The University of Ala-on seeks to hire an electronics specialist to maintain instrumentation in its 
NMR Center. The center contains Varian Unityplus-750, Unityplus-200 (widebore solids), 
VXR.-300, Gemini-300 and Techmag200 (widebore solids) NMR spectrometers. The position 
also requires that occasional assistance be provided to maintain Gemini-200, XL-400 (widebore) 
and Chemagnetics-200 (widebore solids) NMR spectrometers in the Department of Polymer 
Science. The lab is equipped with a complete set of Rf electronics test equipment, magnet power 
supplies, and other specialized equipment and tools needed to work with modem NMR 
instruments. The person filling this position will report to the Director of the Molecular 
Spectroscopy Lab, and will also have the assistance of a full-time NMR spectroscopist and a full­
time computer network manager. The successful candidate should have some formal training in 
electronics (college degree, military training or equivalent), experience with the maintenance and 
repair of high-resolution superconducting NMR instruments and magnets ( experience with 
Varian instruments is preferred); and will be expected to maintain and repair instruments and 
probes, perform magnet service and maintenance assist with the design and construction of new 
NMR probes and accessories, and assist with the repair of other teaching and research 
instruments in the Department as time permits. To apply, please send a cover letter, resume, and 
two letters of reference to: Hurrrn.n Resources, Employment Services, 277 S. Broadway Street, 
Ala-on, Ohio 44325-4704. 

MAGNETIC RESONANCE SPECTROSCOPIST Princeton University has an 
immediate opening for a Ph.D. level magnetic resonance spectroscopist with preferred 
experience in EPR/ENDOR and solid state NMR spectroscopy. Primary duties involve 
maintenance of related instrumentation (hardware) and associated peripherals, including 
all spectrometer components, workstations, cryostats, probes, cavities, resonators and 
plotters; special projects in hardware design, training of new users on basic as well as 
advanced techniques; scheduling and bookkeeping of multi-user instruments, educating 
students and faculty in new magnetic resonance methods and instructor for lectures on 
the theory of instrument operation; drafting of instrumentation proposals. The 
spectroscopist will fill one of two Professional Staff positions with complementary skills 
and overlapping instrument responsibilities in the NMR/EPR facility (5 NMRs, 2 EPRs, 
I ENDOR). Send resume to: Prof. Charles Dismukes, Operations Committee, Dept. 
of Chemistry, Princeton University, Princeton, NJ 08544. Princeton University is an 
Equal Opportunity/ Affirmative Action Employer 
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Dynamics, Structure and Function of Biological Macromolecules 
4th Course of the International School of Structural Biology and Magnetic Resonance 

a NA TO Advanced Study Institute 

Location: Ettore Majorana Centre for Scientific Culture, Erice, Italy 
Dates: May 25-June 5, 1999 Number of working days: 10 days 

Objective: To summarize the current state of the field of protein studies focusing on the type of 
information that can be obtained about dynamic processes in proteins by NMR and other 
physical methods and the implications for protein and drug design. 

Fee: $1,200 includes Board and Lodging to be arranged by the Centre. Some financial aid 
available and any request for aid should be indicated in the application. 

Directors: 
Oleg Jardetzky, Professor, Department of Molecular Pharmacology, Stanford University School 
of Medicine, Stanford, CA 94305-5337, USA. 
Jean-Fran~ois Lefevre, Professor, ESBS, Louis Pasteur University, Bld. Sebastien Brant, 67400 
Strasbourg-Illkirch, France. 

Apply to Course Registrar: Ms. Robin Holbrook - same address as that for Prof. Jardetzky. 
Tel: (1) 650n23-6270, Email: reh@stanford.edu 

URL: http://www-leland.stanford.edu/~reh/Erice'99.html 

Lecturers 
Cheryl H. Arrowsmith (Ontario Cancer Institut~. Toronto, Canada) • Ivano Bertini (Universita degli 

Studi di Firenze, Italy) • Richard R. Ernst (ETH Zentrum, Zurich, Switzerland) • Hans Frauenfelder (Los 
Alamos National Laboratories, USA) • Cornelius W. Hilbers (University of Nijmegen, The Netherlands) • 
Oleg Jardetzky (Stanford University, USA) • Jean-Fran!;ois Lefevre (Universite Louis Pasteur, France) • 

Michael Levitt (Stanford University, USA) • William N. Lipscomb (Harvard University, USA) • 
Dino Moras (Universite Louis Pasteur, France) • Joseph D. Puglisi (Stanford University, USA) • 

Paul Rosch (Universitl!.t"Bayreuth, Germany)• Brian D. Sykes (University of Alberta, Edmonton, Canada) 
• Wilfred van Gunsteren (ETH Zentrum, Zilrich, Switzerland) 

Course Topics 
Experimental Observation of Molecular Motions 

•Modem NMR techniques: 3D spectroscopy and molecular dynamics 
•Protein crystallography 

•Multisubunit allosteric proteins 

Observation of Internal Motions of Biological Molecules 
• Dynamics and conformational transitions in allosteric proteins 

•Principles of NMR and dynamics 
•Protein dynamics and reactions •The energy landscape of proteins 

Theoretical Analysis of Internal Motions in Biological Molecules 
•Introduction to molecular dynamics •Simulations of protein folding 

•Simulating protein and nucleic acid molecular dynamics 
•New programs in MD simulations •Calculation of free energy and binding constants 

Motions in Nucleic Acid 
•Nucleic acids structure and dynamics 

•RNA NMR spectroscopy 

Analysis of Specific Proteins 
•Interactions of antifreeze proteins with ice •Mechanism of action of calcium-signaling proteins 

•tat-Protein structure, dynamics and function 
•Protein-DNA complexes: Heteronuclear strategies of the assignment of larger complexes 

URL: http:// www-leland.stanford.edu/~reh/Erice '99 .html 



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. 485 (Feb.) 22 Jan. 1999 

No. 486 (Mar.) 19 Feb. 1999 

No. 487 (Apr.) 23 Mar. 1999 

No. 488 (May) 23 Apr. 1999 

No. 489 (June) 21 May 1999 

* Fax: 650-493-1348, at any hour. Do not use fax for technical contributions to the 
Newsletter, for the received fax quality is vecy 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. 



How To Run JEOL's 
Ecli se+ SJ?ectrometer 
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Step 1: Enter your sample name and the solventa 

Step 2: Click the mouse button on the data you 
want. 

Step 3: Walk away with your data. 

JEOL's Eclipse Spectrometer will automaticallY,.~ ~~0
•:: · 

._,,,.~- . ., ... ,. .. ,,, .... ,,.. , 
everything else for you. f[f:.'. ... --·-····- 1 c1S-" 

ti' Auto Probe Tuning (wit~ AutoTune Broad Band Pr~~\·!f > 

V Auto-sample Control (with AutoSample Changer) -~ \i 
. ; j ( 

V Auto Selection of Spectrometer Conditions ';\ \\ 
. . ~{ li H .,,,, .. 

V Auto Basehne Correction \ li""''i""':,,:,,.,,,~"zt··~ 

V Auto Data Presentation 
.. _,.;_c~~~:=~·-,". 

V Auto Phase Correction -.~:~--- -- ---·· ····, ,\ · . \ JSJ.N 
j 1, \ . 

V Auto Digital Filtering l r \\ 
1 '~ ; 

V Auto S/N Monitoring :i \i. 
V Auto Queue Control 

V Auto Receiver Gain 

V Auto Data Storage 

V Auto Referencing 

V Auto Processing 

V Auto Peak Picks 

V Auto Integration 

V Auto Plotting 

V Auto Shim 

._I Auto Lock 
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JEOL USA, Inc., 11 Dearborn Road, Peabody, MA 01960 
Tel: (508)535-5900 Fax: {508)536-2205 

Email: nmr@jeol.com WWW: http://www.jeol.com 
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