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l~ITYOF 
IJtAAWARE 

Department of Chemistry and Biochemistry 
Newark, Delaware 1971 &-2522 

Cecil Dybowski 
FAX: (302) 831-6335 

November 30, 1999 (received 12/06/99) 

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

Lead NMR of Aqueous Ionic Solutions 

Dear Barry, 

Voice: (302) 831-2726 
E-mail: dybowski@udel.edu 

Over the years, several investigators have observed the variation of the shift of the 207Pb 
resonance with concentration in aqueous Pb(NO3) 2 solutions. A similar variation is also seen for 
other ionic lead materials. 

In our labloratory, Natalie Altounian and Alicia Glatfelter have carefully measured shift 
as a function of both concentration and temperature. At all temperatures and concentrations, 
there is a single sharp resonance. The shift is interpreted in terms of the equilibrium between the 
aquated ions and an ion-pair: 

Pb(N03t ~ Pb2
+ + NO; 

The problem in doing the analysis was how to determine shifts of each lead species, knowledge 
of which would allow calculation of equilibrium constants. They got estimates of these by 
extrapolating to infinite dilution and to high nitrate concentration in solutions with added nitrate. 
Using these limiting shifts, at each concentration and each temperature, they calculated an 
apparent equilibrium constant. The temperature dependence of the equilibrium constant at each 
concentration gave a slightly concentration-dependent apparent enthalpy of reaction. 
Extrapolation to infinite dilution gives an enthalpy of +0.6 kcal/mole, in agreement with an old 
electrochemical measurement. A similar interpretation was given for the temperature and 
concentration variation of the shifts oflead acetate by Harrison's group at the University of 
Nottingham. 1 It would appear from these results that the lead NMR shift is indicative of the 
equilibrium between the ions and the ion pair in solution, a process which can be characterized 
thermodynamically with NMR spectroscopy, even for very small enthalpies. 

Yours truly, 
, 

I 

Cecil Dybowski 

1 P. G. Harrison, M.A. Healy and A. T. Steel, J. Chem. Soc., Dalton Trans. 1983, 1845. 
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Simplicity 

The LOCATOR has replaced your spectrometer logbook 

VnmrJ's new and intuitive information 

retrieval system, the LOCATOR, has driven 

the spectrometer logbook to join the 

antique typewriter and old fountain pen 

as a recording collectible. 

Customized Solution 
Now you have the luxury of finding your 

data in a way that makes sense to you . 

VnmrJ's LOCATOR helps you organize your 

data the way you want it, ready for instant 

access. Forget confusing file systems and 

complicated directory structures. 

Query Capabilities 

Where is that COSY you ran last 

Wednesday? You didn ' t process it, and it 

was run on the product of the reaction 

that you described on page 10/ 14 703 of 

your lab notebook. You can't remember the 

filename you gave it, but you need it now. 

The LOCATOR will find it immediately. 

So, find out for yourself how easy it is to 

simplify your workday and improve your 

productivity with VnmrJ 's LOCATOR. For 

more information, please call 800-356-4437, 

or check out our Web site at 

www.varianinc .com . 
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uNIVERSITY OF MISSOURI-ROLLA 
Missouri's Technological University 

14 December 1999 (received 12/20/99) 

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

Re: 119Sn NMR of {[nBu2SnFhO}z: Past and Present ' 

Dear Barry: 

496-5 
College of Arts and Sciences 

Department of Chemistry 

142 Schrenk Hall 
Rolla, MO 65409-0010 

Telephone: 573-341-4420 
FAX: 573-341-6033 

I left Dow Chemical a year ago and have relocated to the University of Missouri-Rolla. We recently 
installed a Varian !NOVA 400 spectrometer. I have been busy training students and other faculty members 
on how to use our new toy as well as attempting to keep our older instruments running. 

I am continuing my work on the solution and solid-state structure of dimeric distannoxanes, 
{["Bu2SnXhOh (X = F, Cl, Br), and the composition of their binary mixtures. The 223.66 MHz 119Sn 
NMR spectrum of0.125M rBu2SnFhO (3:1 by volume CFCh/CDC13) as a function of temperature is 
shown in Figure 1. The two apparent triplets observed at-146.0 and-162.9 ppm (at 283K) are assigned to 
Snl and Sn2, respectively. The observed splittings, 1800 and 769 Hz, are averaged 119Sn- 19F couplings due 
to the intradimeric distannoxane rearrangement that is extremely rapid at 283K. Reducing the temperature 

intradimeric distannoxane rearrangement 

causes the linewidths to increase uniformly. This observation indicates that at lower temperatures the 
broadening is not the result of slowing the intradimeric distannoxane rearrangement, but due to lifetime 
broadening (short T2) . The 19F NMR spectrum, which is comprised of a narrow singlet (~v½ = 98 Hz) at 
room temperature, broadens sufficiently at 173K to disappear into the baseline. The interdimeric exchange 
of the F ligands is detected by broadening of the multiplets as the concentration of tBu2SnFhO increases, 
see Figure 2. This behavior is mimicked in the concentration dependence of the 19F NMR spectrum as well 
the 119Sn and 19F NMR spectra at elevated temperatures in ODCB-d4. 

At 14. l T the entire 119Sn NMR spectrum is effortlessly obtained allowing straightforward interpretation. 
However, prior to the advent of high field spectrometers, this was not always the case. The first 119Sn NMR 
spectra of these important catalytic and biologically active compounds were obtained using a CW 
spectrometer at 12 MHz in 1963. 1 Only a qualitative description of the 119Sn NMR spectra of 
["Bu2SnClhO and rBu2SnBrhO was provided while no comment was made regarding the appearance of 
the tin spectrum of [nBu2SnFhO. The appearance of"two broad overlapping bands of equal intensity" in 
the 119Sn NMR spectrum provided spectral evidence for dimer formation. In 1970 the 119Sn NMR 
spectrum of rBu2SnF]zO was obtained by heteronuclear double resonance. 2 For those of you who were not 
practicing NMR prior to the introduction of high field NMR (a relative rerm; > 200MHz ), heteronuclear 
double resonance was an indirect detection technique in which the X-satellites of the proton spectrum are 
monitored as the excitation frequency of the X-nucleus is incremented. The resonance condition of the X-

an equal opportunity institution 
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nucleus is found when the X-satellites of the proton spectrum collapse. Using this technique, the 22.37 
MHz 119Sn spectrum of a saturated solution of [nBu2SnFhO in CCl4 was reported to contain a single broad ,- --.. 
resonance, -168 ± 14 ppm. By 1971 it was well known that distannoxanes existed at dimers in solution and \__.-'· 
the single broad resonance was attributed to two overlapping peaks separated by 9 to 14 ppm. Direct 
detection at low field (v0 = 29.65 MHz) provided no improvement: very broad singlet at -156 ppm.3 In 
the same paper the 19F NMR spectrum of [nBu2SnFhO in CDC13 (0.4 - 1.0 M) was also reported to contain 
a single broad resonance (llv½ = 84 Hz), located at-132.5 ppm exhibiting two pair ofresolved 117Sn/11 9Sn 
satellites (with 119Sn satellite splittings equal to 795 and 1766 Hz). Simulations of the 22.37 MHz 119Sn 
NMR spectrum at 0.4 and 1.0 M [nBu2SnFhO reveal that the interdimeric F exchange totally obscure not 
only the chemical shift differences ofSnl and Sn2 but also the large tin-fluorine splittings. 

This example illustrates how difficult NMR spectroscopy interpretation was before high field magnets and 
multiple pulse techniques. We are indeed fortune to benefit from the increased sensitivity, resolution, 
dynamic range and flexible pulse programmers of present day spectrometers at our disposal. 

Sincerely yours, 

Dennis L. Hasha 

P.S. Please credit this contribution to the subscription of Dr. Frank Blum 

[l] D. L. Alleston, A.G. Davies, M. Hankock and R. F. M. White J. Chem. Soc. 1963, 5469. 
[2] A.G. Davies, L. Smith and P. J. Smith J. Organomet. Chem. 1971, 29, 245. 
[3] V. K. Jain, V. B. Mokal and P. Sandor Magn. Reson. Chem. 1992, 441,215 . 
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AVANCE~ The easy to use Digital NMR Spectrometer 

• Digital Lock 

• Digital Filtering with 
Oversampling 

• Digital Signal Processing 

• Digital Signal Routing 

• Surface Mounted Devices 

• UNIX Workstation 
Computer 

• X-11 Windows and 
MOTIF 

• ICON Interface 

• Broadest Choice of 
Probes 

• Extensive Pre-tested 
Experiment Library 

• Comprehensive 
Applications Support 

Digital, modular 
and flexible. 
Now, the fundamentally superior precision 
and stability of digital signal processing 
is available from a precedent-setting 
series of NMR spectrometers. With its 
digital advantage, the Bruker AVANCE"' 
series sets revolutionary standards for 
performance, long-term reliability and 
ease of use, whether for routine applica­
tions or the most demanding research. 
The modular architecture of the Bruker 
AVANCE design makes extensive use of 
digital signal processing technology, 
incorporating high performance RISC­
based processors into the lock, filters, 
timing control unit, gradient generation, 
and many other key areas of the sys­
tem. The result is increased sensitivity, 
higher dynamic range, cleaner spectra, 
flat baselines and unprecedented 
stability. 

The AVANCE Series 
of high performance 
spectrometers. 
The comprehensive AVANCE family of 
NMR spectrometers was developed in 
direct response to the increasing 
demands of the NMR community for 
greater performance and stability in a 1/-- , _ 

highly automated, easy to use instrument. L, 
Within the AVANCE series there is a 
virtual continuum of configuration options 
from 200 to 750 MHz, including solids, 
liquids and imaging. Whatever the 
environment or application, there is an 
appropriate AVANCE model to choose 
from. Your Bruker representative will be 
happy to recommend a configuration 
that is optimum for your needs - today 
and tomorrow. 

For complete details or tq arrange a demonstration please contact your nearest Bruker representative. 

D<) 
BRUKER 

(_><..J 

Innovation tor customers 
delivered with Integrity 

Australia: BRUKER (Australia) PTY LTD., Alexandria, New South Wales, Tel. (02) 550 64 22 
Belgium: N.V. BRUKER SPECTROSPIN S.A, Brussels, Tel. (02) 6 48 53 99 
Canada: BRUKER SPECTROSPIN LTD., Milton, Ontario, Tel. (604) 656-1622 
P.R. China: BRUKER INSTRUMENTS, LTD., Beijing, P.R. China, Tel. (00861) 255 75 30 
England: BRUKER SPECTROSPIN, LTD., Coventry, Tel. (0 12 03) 85 52 00 
France: BRUKER SPECTROSPIN SA, Wissembourg/Cedex, Tel. (88) 73 68 00 
Germany: BRUKER ANAL YflSCHE MESSTECHNIK GMBH, Rheinstetten/Karlsruhe, Tel. (07 21) 51 61-0 
BRUKER ANALYrlSCHE MESSTECHNIK GMBH, Karlsruhe, Tel. (07 21) 95 28 0 
BRUKER-FRANZEN ANALYrlK GMBH, Bremen, Tel. (04 21) 22 05 0 
BRUKER-SAXONIA, ANALYrlK GMBH, Leipzig, Tel. (03 41) 2 35 36 05 
India: BRUKER INDIA, SCIENTIFIC PVT. LTD., Bombay, Tel. (22) 626 2232 
Israel: BRUKER SCIENTIFIC ISRAEL LTD., Rehovot, Tel. (972) 8 409660 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 70 63 63 70 
Japan: BRUKER JAPAN CO. LTD., lbaraki, Tel. (0298) 52 12 34 
Netherlands: BRUKER SPECTROSPIN NV, AB Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, TNby, Sweden, Tel. (08) 7 58 03 35 
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. (1) 504 62 54 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. (01) 8 25 91 11 
USA: BRUKER INSTRUMENTS, INC., Billerica, MA, (508) 667-9580, 
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Dr. B.L. Shapiro 

The NMR Newsletter 

966 Elsinore Court 
Palo Alto, CA 94303 

Pharmacia & Upjohn 

December 22, 1999 {received 12/23/99) 

Structural, Analytical, and Medicinal Chemistry 

M.S. 7255-209-006 

Optimization of a Flow probe 

Dear Dr. Shapiro, 

During the past year we have moved most of our routine spectral collection from a DRX 500 
spectrometer with a conventional magnet and several high resolution probes to a new DRX 600 
spectrometer with a shielded magnet, a Gilson sample handler, and a Bruker flow probe. This 
system has had a dramatic impact on our productivity, both in sample handling/preparation and 
in the number of spectra collected per day. Sample preparation in a tubeless 96-well plate format 
is more convenient and reproducible than a series of NMR tubes. In addition, our spectral 
throughput has increased since the collection time with a flow probe is reduced by three-fourths 

r \ when compared with the time required to collect the same number of spectra with a high 
resolution probe and manual sample changing. 

The optimization of the flow probe is fairly straight forward, but since some of the readership 
may not have experience with this probe, we will briefly demonstrate the procedure suggested by 
Bruker Instruments. Basically, three volumes must be calibrated for each probe as shown in 
Figure 1. The first is the total probe volume. This is accomplished by injecting a colored liquid 
into the inlet of a dry probe with a syringe and watching for the liquid to appear in the outlet port 
(approximately 700-800 µL). This volume is used to calculate the distance required to 
reposition a sample to the center of the flow cell. The second volume that must be calibrated is 
the flow cell volume. The stated volume of the flow cell in our probe was 250 µL, but we 
wanted to determine what volume of liquid was needed to fully fill the coil around the flow cell. 
To determine this volume, we made repeated injections of a 2 mM sucrose sample and increased 
the injection volume by 25 µL with each injection. Our flow cell volume was determined to be 
300 µL since the peak height of the anomeric proton leveled off around this volume. Once the 
flow cell volume was determined, we also optimized the positioning volume. The positioning 
volume can be varied in µL increments to optimize the centering of a sample in the flow cell. 
This parameter was determined by collecting a series of spectra on a 100 µM sample and varying 
the positioning volume in 25 µL increments. Samples of these spectra are shown in Figure 2. 
With our probe, we obtained the best SIN when the positioning volume was set to 25 µL. 

Pharmacia & Upjohn 

7000 Portage Road 

Kalamazoo, Ml 49001 ·0199 

USA 

Telephone 1616! 833·4000 

496-9 
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Figure 1. A schematic of a Bruker flow probe showing A) the total probe volume, B) the flow 
cell volume, and C) the positioning volume. 

Figure 2. 1H spectra of a 100 µM sample with the positioning volume set to A) -100 µL, B) 0 
µL, and C) + 100 µL. 

Sincerely, 

Kathleen A. Farley 

~~-5 ux.,~ 
Daneen T. Angwin Brian J. Stockman 

kathleen.a.farley@arn.pnu.com daneen.t.angwin@arn.pnu.com brian.j .stockman@arn.pnu.com 

P.S. Please credit this submission to the account of Paul Fagerness. 



SOPHISTICATED INSTRUMENTS FACILITY 
(Sponsored by the Department of Science & Technology, Government of India) 

Prof. B.L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303-3410 
USA 

Dear Barry, 

INDIAN INSmUTE OF SCIENCE 
BANGALORE - 560 012; INDIA 

November 22, 1999 
(received 12/ffi/99) 

Overlapped Lines and Resolved Dipolar Couplings - 2D SLF in Liquid Crystals 

The advantages of working with natural abundance 13C NMR in the case of liquid 
crystals have been exploited to the hilt by using, among other things, variable angle sample 
spinning technique for the purpose of determining dipolar couplings and order parameters0 l. For 
obtaining proton-carbon dipolar couplings from static liquid crystalline samples, we had used an 
alternative method<2l, namely the classical two-dimensional experiment in which the evolution 
period corresponds to the dipolar oscillations observed during cross-polarisation. This idea has 
been recently extended further by introducing Lee-Goldburg decoupling during cross­
polarisation, which enhances the cross-peak intensities considerably due to reduction in the 
homonuclear proton dipolar couplings(3). We have now standardized the method and are able to 
obtain detailed dipolar coupling information. The method is useful for obtaining dipolar 
couplings even when lines are overlapped in the chemical shift dimension. An example from 
our collaborative work with Dr. J-P. Bayle is shown in Figure 1<4l, which corresponds to the 
spectrum at 349 K of the aliphatic part of a liquid crystal designated as 306. In the 1-D 
spectrum peaks due to a and d carbons as well as those due to ~ and e are overlapped at this 
temperature. In the 2-D spectrum, distinct cross peaks corresponding · to these carbons are 
clearly observed enabling the corresponding dipolar couplings and order parameters to be 
measured. We are currently working on methods to obtain local proton-proton dipolar 
couplings also and hope to communicate to you about this shortly. 

Please credit this contribution to the account of Prof.C.L.Khetrapal. 

I. J. Courtieu, 1-P. Bayle and B.M. Fung, Prog. NMR. Spectrosc., ~ 141, 1994. 
2. R. Pratima and K. V. Ramanathan, J. Magn. Resona., Al 18, 17, 1996. 
3. C.S. Nagaraja and K. V. Ramanathan, Liquid Crystals, ~ 17, 1999. 
4. P. Berdague, P. Judeinstein, J-P. Bayle, C.S. Nagaraja, Neeraj Sinha and 

K. V. Ramanathan, Liquid Crystals (Submitted). 

(K.V. RAMANATHAN) 

email: kvr@sif.iisc.ernet.in 

-~~ 
~"1~ 

(NEERAJ SINHA) 

Telephones : 3092536, 3092343. Telegram : "SCIENCE" Telex : 0845-8349 IISC IN 
Telefax : 91-80-3344550 (Direct)/ 91-80-3341683 / 91-80-3342085. E.mail : off@sjf.iisc,ernet.jn 
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Exetr1mfntal 2P NMR SP!ctNIJl Of StNCtv)lne 

A simple-to-use interface that brings 
maximum 2D processing capabilities to the 
desktop . Fully integrated with our powerfu l 

structure drawing package, ACD/ChemSketch , 
NMR processing at the desktop has finally 

come of age. 

ACD/ 2D Processor allows you to: 

• Import different spectrometer formats 
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• Carry out basic spectral manipulation such as Fourier 
Transform, weighting functions, phase correction, 
baseline correction, calibration, peak picking and 

integration 
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\
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• Show magnitude spectrum, power spectrum and 

symmetrization 
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• View slices and 3D representation 
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• Attach the chemical structure and additional data to 
the spectrum ,·· , ,·-. ,,.,,., .. .,.._. I 

. 1~~~=7.)I~ 1 t! • Attach 1 D spectra to the 2D spectrum 

:J "-1 %) ,.n~~cu. I ,,-,-, .,...., --,--,-...,.....,~.,----'-r 
• Print spectra and create reports using all the power of 
ACD/ChemSketch. 

ACD/SpecManager: 2D-I\IMR Manager 
Innovative storage and management software 

for all kinds of experimental NMR data I 

Create a comprehensive database of experimental spectra: 
• Store different kinds of spectra in the same data base; 
• Establish over 16,000 fully searchable user-defined fields; 
• Protect databases with passwords on an as-needed basis; 

• Search database according to: 
• spectral parameters; 
• molecular structure or sub-structure; 
• formula, molecular weight and user-defined fields; and 

any special fields corresponding to spectrum t~pe 
• Search through several databases at a time. 

Ill' ' 
~ T~ ----.=---- .:.: 11r.w.1.1 1 .. ·1 • Generate and save lists from searches, perform various 

manipulations with lists (duplication, merging, subtraction, 
intersection) to make complex searches. 
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· New !· Standardize and simplify record entry with the Data 
Forms Manager. 

Meet Us At PITTCON! 
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Ome common problem for NMR spectroscopists today is making their data 
mobile'. The challenge is moving data from the spectrometer into Microsoft 

applications (and others), graphically editing spectra with the addition of 
annotations, molecules, arrows and other graphic objects then moving all of 

this into a word processor. Just look through the pages of the NMR newsletter 

to see how common this is! Well... you can depend on graphics programs, con­
verters and partial vendor approaches or use the integrated report editing, 

graphics and structure drawing package with full OLE compatibility included 
with every ACD product - ACD/Ctiemsketch. Above, you can see the reports 
constructed·from experimental spectra inside ACD/Chemsketch and then sim­

ply copied into Word and PowerPoint. There is no need to use third party pro­

grams ... so simplify your life! · 

Advanced Clilemistr,y Developmer;it 
133 Richmond St. West, Suite 605 

Toronto, Ontario, M5H 2·L3 
T: 416 368"3435 
F: 416 368·5596 

Tofl Free: 1 800 304·3988 
info@acdlabs.com 
www.acd labs.com 

'-.. \ 

SpecV111war 
ISIS 3D 

w avallabla at .com 
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Dear Barry, 

December 9, 1999 
(received 12/10/99) 

Improving Isolation in Double-Resonance Probes 

The isolation between rf channels is one of the most important performance characteristics 

of a double-resonance probe. Typically, the isolation in double-tuned single coil probes is between 
20 dB and 30 dB, and must be supplemented with filters to protect the diodes and preamplifier in 

high-power solid-state NMR experiments. In this letter, we describe a simple and effective 
approach to improving the isolation between channels of double-resonance NMR probes. 

A conventional double-resonance probe circuit is diagrammed in Figure 1. This circuit 
utilizes series match and parallel tune for both rf channels, with a shorted quarter wave line to 

r~ ground on the high frequency side. A trap serves to back-up the low frequency (1 5N) channel tune 

capacitor to ensure proper grounding of the high frequency c1 H) channel. 

LOmalch 

LO lune 

LJ4at 
HI freq. 

HI match 
Ill 

1-Iltune 

Figure 1: Diagram of a double-resonance circuit. 

The isolation between rf channels can be readily optimized by measuring the high 
frequency isolation as a function of the frequency to which the high side is tuned. This is 

illustrated in Figure 2. In this example, the initial resonantfrequency of the trap is 354 MHz, about 
6.5 MHz lower than that of the high frequency rf channel of the probe. Reducing the inductance of 
the trap brings the resonant frequency close to 360 MHz. The trap inductor can usually be changed 
in much smaller increments than the capacitor. In this case, the inductance was reduced by 

,0 shortening the inductor, which consisted of a 0.1" x 0.4" x 0.007" copper strap, by appro~imately 

0.050". This improved the isolation between the channels to 45 dB, significantly better than what 
could be obtained ignoring the resonant frequency of the trap. 
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Figure 2: Plot of the isolation between rf channels as a function of frequency before tuning the trap. 

The tuning procedure can be summarized as: 

1.) Calculate the approximate values of the capacitance and inductance for the trap. 

2.) Assemble the probe and tune both rf channels to the desired frequencies usmg the 
calculated values for the trap. 

3.) Measure the frequency dependence of the isolation between the channels to guide the 
tuning of the trap. 

4.) Tune the resonant frequency of the trap by changing the inductor; if a large frequency 
correction is needed, then the capacitor may have to be changed as well. 

This research is supported by grants P41 RR09793 and ROl RR12599 from the National 
Center for Research Resources at the National Institutes of Health. It utilized the Resource for 
Solid-State NMR of Proteins at the University of Pennsylvania. 

Sean T. Bums Stanley 
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Petroleum and Pulsed Field gradients 

Dear Barry. 

Leipzig, 25 .11.99 
(received 12/01/99) 

we were recently interested in the applications of pulsed field gradient (PFG) and diffusion­
ordered NMR spectroscopic (DOSY) techniques for the analysis of petroleum products 
including distillate fractions (1 ), and lubricating oils containing various classes of additives. 
The techniques have enormous potential (2,3), and can become a supplimentary tool for the 
analysis of petroleum products, along with the already used routine NMR methods. 

Commercial lubricating oil formulations are inevitably a mixture of many components in order 
to meet various specifications. It is often of interest to determine or at least to varify the 
presence of various components in such formulations, both in quali- and quantitative terms. 
The separation of various components becomes a pre-requisite for their further detailed 
analysis, which is rarely straight forward. Various components encountered in lube oil 
formulations vary in molecular weights (some time from 200 to 100,000 daltons), and hence 
PFG NMR offers another possibility for their analysis. The different diffusion coefficients of 
various additives provide an additional parameter for separating them and simultaneously 
characterising them. 

For example, in a mixture containing triethylene glycol (TEG), di-tertiary butyl phenol (DTBP) 
and polyoxyethylenesorbitan mono-oleate (POESMO), the resonance signals due to the 
ethoxylated units of TEG and POESMO are highly overlapped in the region 3-4 ppm. This 
overlap does not allow the estimation of number of ethoxylated (EO) units present in 
POESMO, unless it is physically separated from TEG. The separation of such type of 
components is not straightforward. However, the objective may be achieved using PFG 
NMR. The conditions of the PFG NMR experiments can be established, wherein, at higher 
gradient amplitudes, the resonance signals of the faster diffusing components (both TEG & 
DTBP) can be eliminated from the spectrum, allowing the observation of a clean spectrum of 
only POESMO. Figure 1 shows the stacked plot comparison illustrating spectral editing for 
this mixture. In the spectrum using the highest gradient strength, the ratio of the spectral 
intensity in the region 3-4 ppm with respect to that of a.es ppm (terminal methyl of oleate 
unit) matches exactly with that expected for pure POESMO component. 

Sincerely yours 

ttr 
Dr. G. S. Kapur Dr. M. Findeisen S. Berger 
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Figure 1: PFG NMR spectra of a mixture of DTBP, TEG & POESMO recorded at different 
gradient amplitudes. 
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SCIENTIFIC & MEDICAL PRODUCTS 

Model 3205 - 6 MHz to 220 MHz, 300 W, NMR Amplifier Model 3445 - 10 MHz to 130 MHz, 2. 0 kw; MRI Amplifier 

200 MHz to 500 MHz, 50 W, NMR Module 

Model 4T70 - 25 MHz to 175 MHz, 
7. 0 k lV, MRI Amplifier 

6 MHz to 220 MHz, 300 W, NMR Module 

AMT's scientific products are used extensively in Nuclear Magnetic Resonance (NMR) systems. 

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 

12.0 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. 
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AMT desig11s, develops and 111amif act11res custom ra,lio Jreq11e11cy (RF) and 
I 

microlllave poll/er a111plifiers for the lllire/ess, scientific/111edical a1Ul application 
specific i11d11stries. 11ze co111pany llas been in b11si11ess since 1984 a11d c11rre1Ztly 
llas over 60 employees, including 20 e.-rperienced engineers. I ~ 

AMT llas a lllorldlllide reputation as a leading supplier of lligh polllet~ solid 
I 

state poll/er amplifier protlucts that operate at frequencies betll/een I MHz and 
3 GHz and provide RF poll/er from seveml lllatts to several kilolllatls. Its prod11cts 
are noted for their exceptio11al performance, highest q11ality a11d superior 
reliability. 

11,e company's prod11cts are sold to 1m111ero11s 111ajor corporatio11s, 
11niversities and ,·eseanlt centers througlwut the world. 

[IA CILITIES 

AMT is locatetl in Anaheim, California and occ11pies a 25,000 sq11are foot 
facility allocated to engineering, mamifact11ring, q11ality ass11rance, 
marketing/sales, administration and finance. 

Engineering areas incl11de an R & D /aboratmy, a tool and die shop, 
mechanical design and drafting areas, an environ111ental testing laborato,y and 
document cotltrol. 11,e R & D laboratory is equipped with all of tlze latest tlesign 
and testing eq11ipment incl11ding intermodulation distm·tion sim11/ators, network 
analyzers, spectrum analyzers, signal generators, noise fig11re meters and I 
i1ifrared (IR) scanners. 11,e envirom11e11tal testing laboratory incl11des equipment 
to simulate shock, vib,·ation and thermal envirom11ents. I 

Mamifacturing areas incl1u/e a cont,·ol/ed access stock room, a I 0, 000 squa,·e 
foot assembly area and a prod11ction test area employing automatic testing. Also 
incl11ded is an envfronmental laboratory 11sed for environmental stress screening \_____,, 
of prod11ction products. 

(no DUCTS 

AMT's products va,y in co111plexity from single modules, to rack-m01mted 
amplifiers, to complete transmitter systems. 11,e rack-mo11nted amplifiers an~ 
complete tmnsmitte,· systems typically include detection/protection circ11itry, b11ilt­
in poll/er supplies,fi·011t panel metering and digital and/or a11alog inte,face 
controls. Bo tit forced air and/01· water cooling are used, depending 011 the 
customer's 1·eq11freme11ts. 

AM T's products Jeatitt·e ltigllly ,·eliab/e tecltnical solutions designed for 
prod11cibility and reliability. Producibility is enllancetl tltrouglt the use of surf ace 
11101ml components a11d cfrcuit desig11s tllat eliminate tlze need/or e:,:cessive 
alignment during tile prod11ction cycle. High reliability is accomplishetl through 
the implementation of co11servative thermal a11d RF cfrcuit design and J 

sophisticated self-protection schemes. Reliability isfitt·ther enhanced tlm·ing tlte 
tlesign phase by e111ploying detailed e11vi1-o,1111ental testing. I 

11iese factors, along lllitli computer driven a11tomatic testing a11d 
environ111ental st,·ess sc,·eening of tlte final product, e11sure tllat tile perf orma11ce, 
quality and reliability meet AMT's e.-racting sta11dards. 

IAMrl 
An Employee Owned Company 

2570 East Cerritos Avenue, Anaheim, CA 92806 • • Tel: (714) 456-0777 • • Call Jerry Toll Free: (888) 545-4AMT • •Fax: (714) 456-0 
1
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December 3, 1999 
(received 12/00/99) 

The benefits of a 180° pre-pulse 

Dear Barry: 

I would like to sing the praises of what must be one of the oldest tricks in pulsed 
FTNMR. It is the use of a preparatory inversion pulse alternatingly applied in an 
add/subtract scheme for suppression of unwanted signals. The sequence is 

{ - 'Z°R - ........ - 'Z"p - 90° [ Aq+] 
- 'Z°R - 180° - 'Z"p - 90° [Aq-] }n 

where the dots stand for 'no pulse'. Full signal intensity is obtained if the recycle delay 'Z°R 
is much longer than T1 and the pulse interval 'Z"p is much shorter than Tr. This simple 
sequence is known mainly for getting rid of probe ringing, notably with the phase cycling 

f \ scheme of the RIDE version.1 I learned about the benefits of the alternating 1C-prepulse in 
the mid 1970's when I saw it used in the lab of the late Bob Vaughan at Caltech. For 
many years it has served us here at DuPont as a very effective means to suppress signals 
from a variety of unwanted sources. To my surprise I noticed in recent conversations 
with some of our colleagues that not every NMR spectroscopist is fully aware of its 
advantages. Hence this brief review in your Newsletter. 

For our purposes, the 180° pulse is solely intended to manipulate the z-component 
of the magnetization just before the observe 90° pulse. Therefore, CYCLOPS phase 
cycling is applied to the 90° pulse and the detection, while the phase of the 180° pulse is 
kept unchanged such that any transverse magnetization resulting from the 180° pulse is 
averaged out. 

The accumulated signal intensity of two consecutive FID' s is given by 
S = 2Soexp(--rp/Tr)[l - exp(-i-R/T1)]. This is a bell-shaped curve when plotted against 
logT1. Thus when there are signal components with T1's that differ by an order of 
magnitude or more, one neatly suppresses the short-T1 component by choosing an 
intermediate 'Z"p· This works well, for instance, for obtaining the deuterium signal of the 
rigid component in semi crystalline polymers or the 27 Al spectrum of the interior of 
ceramic particles coated with alumina gel. Admittedly, the same result could be obtained 
by just taking the difference of two spectra with differing recycle delays, but I maintain 
that this approach offers several advantages including a slight signal/noise improvement, 
convenience, avoidance of problems arising from long-term spectrometer drift, and 
overcoming of hardware limitations when the small recycle delay is very short. 

1 P. S. Belton, I. J. Cox, and R. K. Harris, J. Chem. Soc. Faraday Trans. 2 1985, 81, 63. 

E. I. du Pont de Nemours and Company @Printed on Recycled Paper 
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We use the 180° prepulse not only for T1 selectivity but also to suppress signals 
from probe material outside the rf coil. If the rf amplitude is adjusted to produce 180° 
and 90° pulses in the sample region, then other locations in the probe experience 20and 0 
pulses, where 0 is generally smaller than 90°. Material at such locations will give rise to 
NMR signals with intensity proportional to 0sin3 0, unless T1 is outside the Tp-TR window, 
in which case the signal is further reduced. The utility of the background suppression 
follows from the sharp drop of the function 0sin3 0 when 0 decreases below 45°. 

go• 

180°-go• 

go• - 45• 

120 80 40 0 
proton ppm 

X 0.1 

... -,,..,... • t 

-40 -80 -120 

As an example, the figure on the left 
shows 300 MHz proton spectra of a 
Teflon® plug placed in the sample 
region of a 7 .5 mm rotor in a 
Chemagnetics triple-resonance probe. 
It is well known that although Teflon® 
is nominally proton free, it nevertheless 
produces a small proton signal, in this 
case dominated by a sharp peak at 1.3 

ppm. The first spectrum is the result of single-90°-pulse excitation. It shows the tiny 
Teflon® peak on top of a huge broad background signal, presumably from the Vespel® 
spinning-assembly housing. The second spectrum demonstrates the improvement 
achieved with the 180°-90° sequence (Tp = 10 ms, TR= 2 s). Cutting both flip angles in 
half results in an even better background suppression, as is seen in the third spectrum. 

Examples of Be are shown in the figure on 
the right. They are direct-excitation MAS spectra of 
a 7.5 mm rotor containing hexamethyl benzene 
(HMB) and Teflon® (PTFE) endcaps. The 90°-pulse 
spectrum (top) is cluttered with an unwanted PTFE 
signal at 112 ppm. Below it is the cleaner-looking 
spectrum taken with alternating prepulses (144°- 72° 
flip angles, Tp = 20 ms, TR= 10 s). 

'The last spectrum demonstrates that our 
pulse sequence can even be used for some modest 
depth profiling. Since the rf amplitude generally 
drops below 50% beyond the edges of a solenoid 
coil, we can adjust the pulse flip angles so that they 
are close to180°-90° for the endcaps, while we make 

go• 

144° - 72° 

432° - 216° 

250 200 150 100 50 0 -50 

carbon ppm 

the HMB signal (0sin30integrated over the length of the coil) equal to zero. Taking the rf 
drop towards the coil ends into account, the latter is achieved when the nominal 0 is 
slightly larger than 180°. In our case it works well for a 432°- 216° pulse pair, as is 
demonstrated in the bottom trace which shows the PTFE Be spectrum with near 100% 
selectivity. Please credit this contribution to the account of Chris Roe. 

Best wishes, 

~ 
AlexanderJ. Vega 
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December 13, 1999 
(received 12/15/99) 

Water-filled MCM-41 Characterized by Double Quantum Filtered 2D NMR 

Spectra Analysis 

Dear Dr. Shapiro: 

The dynamics of water molecules confined in adsorbed layers of siliceous 

MCM-41 with a pore diameter of 2.8 nm is investigated at 230 K by deuteron NMR 

relaxation studies including line shapes of T 1 process and double quantum filtered 

(DQF) 1 spectral analyses. 2D DQF NMR is a particularly sensitive tool for the 

determination of the adsorbate dynamics resulting from residual quadrupolar 

interaction due to the local order. From the study of low loading samples, it clearly 

demonstrates that analysis ofDQF spectra (Fig. 1) provides evidence for the existence 

of two-compartments in which water is exchangeable. Furthermore, in low loading 

MCM-41 systems, water predominantly fills the pore surface sites and forms a 

monolayer. The monolayer water is composed of two different water compartments, 

i.e. they are characterized by the water, with isotropic reorientational motions, 

exchanging with the wat~r displaying a solid-like spectrum with 4 kHz edge splitting 

(Fig. 2). One may expect that the latter water is situated on surface sites in MCM-41. 

The restricted wobbling motion of the D-O is used to describe its dynamics and is one 

order slower than the isotropic reorientational motion. The capacity of monolayer 

water is determined as D2O/MCM-41 = 0.14 by weight. This agrees well with the 

result obtained from adsoprtion isotherm study by Takahara et al.2
• For high loading 

samples, water continuously builds up around the monolayer. For fully filled sample, 

a considerable_ number of the water molecules is believed to be at the middle region of 

the cylindrical pore. The evidence of SQ and DQF NMR analyses reveals the process 

of water filling and supports the view of smooth wall model for MCM-41 3
• The 

feature of DQF spectral analysis in conjunction with the usual relaxation studies may 

be a distinguishing. combination of NMR methods for characterizing the dynamics 

and adsorption interaction in the porous system. This study forms part of a continuing 

series of NMR studies for the investigation of diffusion and adsorption in porous 

material. 
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Fig. 1. Experimental (left) and simulated (right) 2D double 

quantum filtered spectra at various creation time cited for water­

laden MCM-41 samples at 230 K. The creation times are cited 

underneath the spectra. The spectra were acquired at 76.78 MHz 
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Fig. 2. Typical SQ spectra at 230 Kat 46.07 MHz for Water-filled 

MCM-41 sample (MCM-41/D20 weight ratio= 10) 

[1] Chen, Y. H.; Hwang, L. P. J. Phys. Chem. B 1999, 103, 5070. 

[2] Takahara, S.; Nakano, M.; Kittaka, S.; Kuroda, Y.; Mori, T.; Hamano, H.; 

Yamaguchi, T. J. Phys. Chem. B 1999, 103, 5814. 

[3] Edler K. J.; Reynolds P.A.; White J. W. J. Phys. Chem. B 1998, 102, 3676. 

Sincerely, 

\ 
"-.____,, 



Available from Bulk Stock 
nul- 13C, 15N Labelled Amino Acids 

For Minimal Media Supplement & 
Cell-Free Protein Synthesis 

0 
Amino Acids-ul-13C,15N available for cell-free protein 
'production, polypeptide synthesis, and mimimal media 
supplementation include: 

Amino Acid Mixture-ul-13C,15N 
L-Alanine-13C 15N 

3' 

L-Arginine-13C6, 
15N 4 

L-Asparagine-13C 15N * 41 2 

L-Aspartic Acid-13C4,
15N 

L-Cysteine-13C 15N* 31 

L-Glutamic Acid-13C 15N 5' 

L-Glutamine-13C5, 
15N2 * 

Glycine-13C2, 
15N 

L-Histidine-13C
6

, 
15N 

3 
* 

L-4-Hydroxyphenyla!anine-13C9, 
15N 

L-Isoleucine-13C6, 
15N 

L-Leucine-13C 15N 
6' 

L-Lysine-13C6, 
15N2 

L-Methionine-13C 15N 
5' 

L-Phenylalanine-13C9 ,
15N 

L-Proline-13C5, 
15N 

L-Serine-13C 15N 
3' 

L-Threonine-13C 15N 
4' 

L-Tryp~ophan-13C9 , 1
5N* 

L-Valine-13C 15N 51 

Please request information on the availability of fully 
13C, 15N labelled amino acids and their derivatives 
including N-FMOC, N-t-BOC, and CBZ. 

• contact lsotec regarding availabiity 

Call our Sales Office at 1-800-448~9760 to request more 

n information about how lsotec can meet your needs with 

our 13C, 15N-products customized packages. 

THE ISOTEC ADVANTAGE 
Isotec continues to be the trusted source for 
reliable stable isotope labelled products for 

· Biomolecular NMR Studies, including: 

D-Glucose-13C6; 
13C6,d7; d7 .. 

Ammonium-15N Salts 
Growth Media-13C; 13C,15N; 15N 
Algal Amino Acid Mix-13C; _13C,15N; 15N 
Algal Amino Acids-ul-13C,15N 
Selectively Labelled Amino Acids 

Isotec offers a comprehensive line of fully 
13C,15N labelled amino acids and derivatives 
for different applications including the pro­
duction of specifically labelled proteins and 
polypeptides or minimal media supplemen­
tation. With the entire production process · 
under our control, you can count on consis­
tent, high quality products with the fastest 
delivery time. 

QUALITY CONTROL 
Isotec uses controls throughout the produc­
tion process and tests the final.product rig­
orously to minimize variation and assure 
superior quality. Our amino acids-ul-13C,15N 
have the highest chemical purity available in · 
the industry. 

Why take a risk on lower grade products? 

IIDTEC,Nc. 
l)A MATHESON TRl~GAS COMPANY 

PROMOTING RESEARCH AND DISCOVERY 

3858 Benner Road • Miamisburg, OH 45342 • isosales@isotec.com • www.isotec.com • Fax (937) 859-4878 



Available from Bui k Stock: 

D-Glucose- 13C C-d · 61 7 
For Biomolecular NMR Studies 

ISOTEC is the world's premier producer of 
labelled D-Glucose, offering D-Glucose-C-~, 
D-Glucose-13C61 and D-Glucose-13C6, C-d7 . 

THE ISOTEC ADVANTAGE 
Isotec continues to be the trusted source for 
reliable stable isotope for Biomolecular NMR 
Products, including: 

D-Glucose-13C6; 13C6,d7; d7 

Ammonium-15N Salts 

Growth Media-13C; 13C, 15N; 15N 

Algal Amino Acid Mix-13C; 13C,15N; 15N 

Amino Acids-ul-13C,15N 

Selectively Labelled Amino Acids 

With the entire production process under 
our co11trol, you can count on consistent, 
high quality products from gram to kilo­
gram quantities with the fastest delivery 
time. 

QUALITY CONTROL 
Isotec uses controls throughout the produc­
tion process and tests the final product rig­
orously to minimize variation and asso.re 
superior quality. Our D-Glucose-13C6,C-d7 

has the highest isotopic enrichment and 
chemical purity available in the industry. 

Why take a risk on lower grade products? 

ISDTECINC. 
I) A MATHESON TRl• GAS COMPANY 

PROMOTING RESEARCH AND DISCOVERY 

SPECIFICATIONS 

Product No.: 
Chemical Purity: 
Isotopic Enrichment: 

SPECIFICATIONS 

Product No.: 
Chemical Purity: 
Isotopic Enrichment: 

TBl-30002 
mm. 99 % 

mm. 99 atom % l 3C, 
97-99 atom % D 

TBl -31001 
mm. 99 % 
mm. 99 atom l 3C, 

80 atom% D 

Call our Sales Office at 1-800-448-9760 
to request more information about how 
Isotec can meet your needs with our 
13C, 15N-products customized packages. 

I 

\___,, 

3858 Benner Road • Miamisburg, OH 45342 • isosales@isotec.com • www.isotec.com • Fax (937) 859-4878 
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Telephone: +61 2 692 2597 
Facsimile: +61 2 692 4726 

Department of Biochemistry 

The University of Sydney 

NSW 2006 Australia 

496-27 

Dr Bernard L. Shapiro 

The NMR News Letter 

966 Elsinore Court 

Palo Alto, CA 94303 

(received 'J2./'3J/OO) 

NMR structure determination of defensin-like peptides in platypus venom 

Dear Barry, 

The Australian duck-bill platypus is a unique mammal that has many reptilian 

characteristics. Among these features are the laying of eggs, low body temperature of 

~32°C, and the presence of venomous spurs on the male hind legs. However, unlike the 

snake venoms, the platypus venom is only produced during the mating season and is used 

to assert dominancy over other males. It is also known that the platypus uses these toxic 

spurs to ward off potential enemies including dogs and humans. The venom is not fatal to 

humans but is described to cause excruciating pain followed by swelling and hyperalgesia. 

We are currently investigating the nature of the platypus venom in order to identify the 

different components and to shed light on the evolutionary origin of this strange mammal. 

Although a C-type natriuretic peptide and a nerve growth factor protein have been 

identified in the venom, many of the proteins and peptides we have found are novel in 

that they are not similar to those present in other reptilian venoms or to any other 

proteins. This result clearly suggests that the platypus venom has evolved substantially 

from its reptilian ancestral venom and also underscores the uniqueness of the platypus m 

.the animal world. 
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Among the novel peptides identified were a family of four polypeptides of 5 kDa which 

are present in significant amounts in the venom. We refer to these peptides as defensin­

like peptides or DLPs since NMR studies of two member peptides, DLP-1 (1) and DLP-

2, revealed that their three-dimensional folds have significant similarities to ~-defensin 12, 

an anti-microbial peptide from bovine neutrophils. DLPs possess no anti-microbial 

properties and their roles in the platypus venom remain to be established. 

venom duct 

tail 

Platypus venom apparatus DLP-1 structure 

References 
1. Torres, A.M., Wang, X., Fletcher, J.I., Alewood, D., Alewood, P.F., Smith, R., Simpson, R.J., 

Nicholson, G.M., Sutherland, S.I(, Gallagher, C.H., King, G.F., & Kuchel, P.W. Biochem. J. , 341, 
785 (1999). . 

Yours Sincerely, 

Af!_-,_~ 
- Allan Torres 
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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. 497 (Feb.) 21 Jan. 2000 

No. 498 (Mar.) 25 Feb. 2000 

No. 499 (Apr.) 24 Mar. 2000 

No. 500 (May) 28 Apr. 2000 

No. 501 (June) 24 May 2000 

* 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: 

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

Royal Society of Chemistry: 15th International Meeting on NMR Spectroscopy. Durham, England, week of 
July 8-13, 2001; Contact: Mrs. Paula Whelan, The Royal Society of Chemistry, Burlington House, London 
WlV 0BN, England; +44 0171 440 3316; Email: conferences@rsc.org\ 

Additional listings of meetings, etc., are invited. 



JEOL Can Give You the Data 
You Need From Your 
Desktop PC or MAC 

The Eclipse+ NMR Spectrometer can be operated anywhere there is a 

computer on the local network. The Single Window Automation 
pictured above can be used with a single mouse click to select the sample 

from the auto-sample changer, gradient shim on any probe, run the selected 

experiment, and plot the data on any network postscript printer. Need more 

data, click another button and the Eclipse+ is off to do your work - and you 

have not left your office. Contact us at nmr@jeol.com or visit or web site at 

www.jeol.com. 

JEOL USA, Inc., 11 Dearborn Road, Peabody, MA 01960 
Tel: 978-535-5900 Fax: 978-536-2205 
email: nmr@jeol.com www.jeol.com dEDL 

L 




