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PROF. RAY DUPREE 

(received 8/24/96) 
Abnormal Deuteriation Shifts and a Better Mousetrap?* 

Dear Barry, 
In-our-effortsto·apply NMR to natural fats and oils, we have been looking at chirally deuteriated 

triacylglycerols, in collaboration with Ian Chandler and Professor David Crout. We have made trilaurin from 
glyceraldehyde that has been selectively monodeuteriated, to 83%, at the sn-3 methylene only. We were 
anticipating a detectable shift at the sn-3 ester CO, but we did not expect it to be to high frequency. Deuterium 
usually has the same shift effect as lower temperature, i.e. a tightening of the electron cloud in the CH/D bond, 
and hence more shielding. But in this case the shrinkage of the bond reduces the y-gauche shieldings at the CO 
bonds, thus increasing 6co-

a b 
C 

13c spectrum (CO region only) of selectively deuteriatecl trilaurin. 
Axis markers at 0.1 ppm (10 Hz) intervals. 
a 3-CHDOCO (84% D) b (1 +3)-CH20CO c 2-CHOCO 

Needless to say, we are doing all this for a reason. You may remember that in an earlier letter I showed how the 
ester CO shifts are also sensitive to which acyl chain is attached at that position. If we combine this with our 
selective labelling, we have a new and widely applicable method for investigating the stereospecificity of any 
lipase enzyme, either as an agent for hydrolysis or for transesterification. This in tum should lead to better product 
control in the food industry, for the properties of a fat depend on its chirality. 

Best wishes, 

*for the benefit of readers unaware of the minor privations of World War 2, 'Mousetrap' was our generic term for 
the weekly rations of unbranded hard cheese. Their size and taste were better suited to mus musculus. 
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New Bayes 1.0 Software Automates 1D Analysis 
Bayes 1.0 software, the result of a 
collaborative effort between Washington 
University, Monsanto, and Varian, 
revolutionizes NMR spectral analysis. Bayes 
1.0 is a unique tool which quantifies analysis 
of time domain data quickly and easily, 
ensuring reliable results. The first software 
to implement Bayesian analysis for 1D FIDs, 
Bayes 1.0 will take a postulated model, fit it 
to the experimental data, and show the 
correlation between observed and calculated 
results- all at the click of a mouse! 

© Varian Associates 

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

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

The advantages are clear: 

• Believable results 

• Quantifies analysis of time domain data 

• Enhances signal amplitude, frequency, 
and linewidth analysis 

• Available as an add-in to VNMR software 
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Bayes 1.0 
1
Applications 

I. 
a. Overlay of Bayesian-modeled and 
experimental 13C CPI.MAS spectra of 
polystyrene, b. Bayesian analys'is of 
the FID of polystyrene, showing 
individual modeled resonances! in 
the frequency domain, c. Difference 
spectrum from subtraction of Ff/' 
spectrum from FT of Bayesian- I 
modeled spectrum. 

Analysis of Complex Peak Overlap 

a 

b 
c,., /\.)A_ 

II. 

C 

a. 13C FT spectrum of cholesterol, 
8192 transients, total experiment 
time 960 minutes (bottom) and 
Bayesian-modeled spectrum (top), 
b. IJC FT spectrum of cholesterol, 
80 transients, total experiment 
time 9.4 minutes (bottom) and 
Bayesian-modeled spectrum (top), 
demonstrating the accuracy of ' 
Bayesian analysis even under law 
signal-to-noise conditions. 
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III. 
a. Overlay of Bayesian-modeled 
and experimental 32 MHz 1JC . 

CPI.MAS spectra of Nylon 6,6, b. 
Bayesian analysis of the FID of 
Nylon 6,6, showing individual 
modeled resonances in the frequency 
domain, and demonstrating 
accurate modeling of resonances 
in the presence of a strong DC 
offset, c. Difference spectrum from 
subtraction of FT spectrum from 
FT of Bayesian-modeled spectrum. 

Accurate Analysis of Low 
Signal-to-Noise Data 
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· Cornell University 
Department of Chemistry 
Baker Laboratory 
Ithaca, New York 14853-1301 USA 

Dr. Barry Shapiro, Editor 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Cathy C. Lester 
August 1, 1996 
(received 8/8/96) 

Water Suppression for TR-NOESY with the DPFGSE Technique 

Dear Professor Shapiro, 

We utilize the transferred NOESY(TR-NOESY) experiment for studying the 
conformations adopted by fibrinogen-like peptides when bound to native and 
recombinant-mutant thrombin. These experiments typically are applied to systems 
containing a low concentration of enzyme in the presence of a large excess of ligand 
The experiment can be a convenient tool for examining solution structures of bound 
ligands when the target enzyme is either too large for standard multidimensional NMR 
methods or too difficult to obtain in large quantities; however, the procedure does require 
the peptide to exchange rapidly between the free and bound states. During this exchange 
process, information about the spatial proximity of protons in the bound state is 
transferred to the resonances in the free state. The experiment is carried out with the 
standard NOESY pulse sequence, and crosspeak intensity is approximately equal to a 
population-weighted average of the cross-relaxation rate for resonances in the bound 
state. In the presence of a large excess of ligand, crosspeaks can be relatively weak, 
particularly in solutions containing 90% H2O/10% D2O. 

Recently, we have applied the double pulsed-field gradient spin echo(DPFGSE) 
technique developed by Shaka and coworkers(!) to suppress the water signal in TR
NOES Y spectra of the fibrinogen A~-like peptide (1ADSGEGDFLAEGGGVRGPRv2°) 
in the presence of native bov.ine thrombin. The pulse sequence consists of application of 
the WATERGATE(2) water-suppression scheme twice before acquisition of the 
spectrum. We present two NOESY spectra below that demonstrate the improvement in 
water suppression obtained with the DPFGSE technique relative to suppression by 
selectively saturating the ~O resonance during the 1. 5 second preacquisition delay and 
during the mixing time. The significant improvement in water suppression permits us to 
use the dynamic range of the digitizer more efficiently and to increase the receiver gain 
by about 30 dB. 

(1) Hwang, T.-L. and Shaka, AJ. (1995) J. Magn. Reson. Ser A 112, 275-279. 
(2) Piotto, M, Saudek, V. and Sklenar, V. (1992) J. Biol. NMR 2, 661-666. 

456-5 
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Spectra A and B: Phase-sensitive transferred NOESY spectra of human fibrinogen Art.
like peptide (1ADSGEGDFLAEGGGVRGPRV2°) in the presence of native bovine 
thrombin acquired on a Varian Unity 500 spectrometer. The concentration of peptide 
was 1.4 mM and enzyme was 0.14 mMin a 90% ~0/10% D2O aqueous solution 
containing 25 mM Phosphate buffer, 150 mM NaCl and 0.2 mM EDTA at pH 5.5. 
Acquisition parameters were as follows: 2048 complex points in t:z and 512 increments in 
ti, a spectral width of 5000 ;Hz, and a mixing time of 400 ms. Water suppression for 
spectrum A was achieved by selectively saturating the HiO resonance for 1.5 seconds 
during the preacquisition delay and during the mixing ·time. Water suppression for 
spectrum B was achieved with the DPFGE technique using the following sequence in 
place of the last pulse in the standard NOESY sequence: 90x - G1 - 90sel(-x) - 180x - 90sel(-x) - . 
G1 - G2 - 90sel(-x) - 180x - 90~el(-x) - G2 - acquire. The 90sel pulses were 2.8 ms applied at the 
HiO resonance frequency. G1 had an amplitude of 11 G/cm applied for 2 ms and G2 was 
5.5 G/cm with a duration of 1 ms. 
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Ecole polytechnique federate de Zurich 
Politecnico federate svizzero di Zurigo 
Swiss Federal Institute of Technology Zurich 

Zi.irich, August 20, 1996 
(received 8/24/96) 

2515 

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

High-Pressure NMR of Proteins 

Dear Barry: 

We are currently investigating partial unfolding and refolding of proteins under the influence 

of pressure. For this purpose, we constructed for a wide-bore 300 MHz magnet a high pressure 

NMR proton probe operating in the range between 1 and 5000 bar which is connected to a Bruker 

MSL console. The probe design follows loosely blueprints kindly provided by Prof. Jiri Jonas. 

In most high-pressure NMR probes the capacitors of the resonance circuit are placed outside 

the high-pressure vessel. This requires relatively long rf transmission lines of highly unmatched 

impedance leading to a decrease of the probe sensitivity. The problem can be circumvented by 

incorporation of a capacitor and an additional tuning coil inside of the high-pressure vessel. We 

found that a ceramic chip capacitor (type ATC 100B) is not affected by our pressure transmission 

liquid CS2 even after two years of operation. This device allowed us to lower the impedance and 

to minimize losses in the rf feedthroughs (see Figure 1). While in the traditional design inductive 

tuning is needed outside of the vessel, the new design allows for capacitive tuning. The signal-to

noise ratio for a 1 mM ubiquitin sample at 5 kbar is thereby improved by more than a factor of two. 

At present, we are studying in collaboration with Dr. Bernhard Brutscher and Prof. Joshua 

Wand (University of Buffalo) partially unfolded states of ubiquitin under various pressure, 

temperature, pH, and solvent conditions. In Figure 2, the HN-Hcx,p region of a 2D TOCSY 

experiment of a partially folded form of ubiquitin in 80% H20 and 20% methanol at 4 kbar is 

shown. It displays a characteristic collapse of chemical shift dispersion of the HN resonances. 

Best wishes, 

M. Schick R. Bri.ischweiler R.R. Ernst 
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Pressure vessel 

Coil,06mm, 
height 10 mm, 
Cu wire 0 0.7 

4------ rf feedthrough 

~70mm 

all trimmers: 0.6 - 6 pF 
diameters 0 in [mm] 

03, 7 turns 

Figure 1: (a) Tuning and matching network with all elements outside of the pressure vessel. 

(b) Improved version with a ceramic chip capacitor and a tuning coil inside of the vessel. 

o.e 
ca, 0 

C§Y 

0 

0 

0 

9.50 9.00 

0 

8.50 
CO2 (ppm) 

(i) 

0 

8.00 

1.00 

0 

0 2.00 

,...._ 
s 
0.. 
0.. 

'--' 

3.00 -8 
G> 

4.00 

Q 

5.00 

7.50 

Figure 2: HN-Ho:,p section of 2D TOCSY of 10 rnM ubiquitin in 80% H20 and 20% rnethanol-d3 
at pH 2 at a pressure of 4000 bar and a temperature of 300 K. DIPSI-2 was used as mixing sequence 
with a mixing time of 50 ms and water suppression was achieved by presaturation. 
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The NMR evolution advances ... ~ 
BRUKER 

(_X_j 

XWIN-NMR™ Software: 
RF Shaped pulses are easy! 

Figure 1: Select a shape and specify the parameters 

Bruker' s new NMR software package, XWIN-NMR™, offers a windows-based 
utility for creating RF pulse shapes, called xShape. 
• Enter xShape and select a shape from a list of predefined options. 
• The program prompts you to enter appropriate parameters to completely 

define the shape. 
• Write the shape to a file for use by the XWIN-NMR™ software. 



\><) 
BRUKER : : · .... The NMR evolution advances . 
(_X-) . - ·.. . ' . . . 

,.._ - - __ - ~--- .,:.. _.._ - - - - - - -- - - -- ._ -- - - . --

• Finish by inserting the shape into your pulse sequence using the file that 
was written in xShape. This is easy and convenient for both routine and 
advanced applications. 

Figure 2: Enter the optimized shape into pulse sequence 

The xShape routine can also read ASCII text files for shapes created in 
other software programs, and save them in the XWIN-NMR™ format. This 
makes any pulse shape available for pulse sequences. Pulse shapes are only 
limited by your imagination, not by the software! 

For more information onXWIN-NMR™ software and our other new 
products, contact your local sales representative. 

See us on the WEB at http://www.bruker.com 

CAJ/KEH Bil 11195.10 
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Universite de Lausanne - Faculte des Sciences 

INSTITUT DE CHIMIE MINERALE ET ANAL YTIQUE 

BCH, CH - 1015 LAUSANNE (Switzerland) 

tel. ++41 21 692 38 76 fax. ++41 21 692 38 75 

email: lhelm@icma.unil.ch 
Prof. B.L. SHAPIRO 
The NMR News Letter 
966 Elsinore Court 
Palo Alto, CA 94303 

(received 8/23/96) 

How to fit a broad NMR resonance line with a strongly distorted baseline? 

Dear Dr. Shapiro, 

A main problem in the quantitative analysis of NMR spectra of quadrupolar nuclei such as 17 0 or 
14N is the rolling baseline coming from, for example, truncation of the first data points of the 
FID. To get linewidths and integrals with high accuracy the baseline is normally corrected by 
choosing manually some points on the baseline and fitting a polynomial to these points (Fig. 1 ). 
The corrected spectrum is obtained by subtraction of the baseline from the experimental data 
points. In the next step a Lorentzian line is fitted to the corrected data (Fig. 2). 
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~ 
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Fig. 1: "Experimental" NMR spectrum with 
baseline distortion and fitted 4'h order 
polynomial (- - ). The "experimental" spectrum 
was generated by a FT of a calculated FID 
(with 2 % random noise) whose first 4 points 
were set to zero (parameters see Table) 
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Fig. 2. Lorentzian line fitted to the 
experimental spectrum with 4'h order 
polynomial (from Fig. 1) subtracted 
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from separate fit: 

from global fit: 

original parameters: 

600 

400 

200 

Vo /Hz 

2'500 ± 0.05 

2'500 ± 0.02 

2'500 

2800 2700 2600 2500 2400 2300 2200 
frequency /Hz 

2800 2700 2600 2500 2400 2300 2200 

Fig. 3. Lorentzian line fitted and lh order 
polynomial fitted together to experimental 
spectrum 

With best regards, 

171.1±0.5 

196.2 ± 0.3 

200 

Height /a.u. 

959± 1.9 

990± 0.7 

1000 

The difference plot (Fig. 2 lower part) 
clearly shows that there is some 
systematic error. Even a careful choice 
of baseline points does not prevent from 
these systematic errors. The obtained 
linewidth and height are substantially 
different from the values used to 
generate the "experimental" data ( see 
Table). 
One possibility to improve the data 
evaluation is the use of linear prediction 
methods to reconstitute the truncated 
first FID data-points. Very good results 
can be obtained in a much easier way by 
simply fitting the baseline parameters (5 
for a polynomial of 4th degree) together 
with the parameters defining · the 
resonance line (height, width, 
frequency). Figure 3 shows that 
systematic errors are very much reduced 
and the parameters obtained from the fit 
are in much better agreement with the 
"true" values (Table). 

LotharHelm 

Please credit this contribution to the subscription of Prof. A.E. Merbach, University of Lausanne 
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For High Performance 
NMR/NMRI Applications 

Your NMR/NMRI requirements are pushing the leading 
edge of science and you need AMT RF power tech
nology! The 3446 and 3445 operate from "10-"130 MHz 
and are rated at "1000 watts for low field NMR and up 
to 2000 watts for NMRI applications up to 3 Tesla. 
AMT has brought together the highest possible RF 
performance at a most cost effective price. Nobody 
builds a better NMR/NMRI amplifier than AMT. .. 

3080 Enterprise Street ■ Brea, CA 925621 ■ (714) 993-0802 ■ Fax (714) 993-1619 

. Additional Features 
Include: 

■ 10-130 MHz bandwidth for 
use in systems up to 3T 

■ Up to 2000 watts of power 
for imaging 

■ CW power capability for 
decoupling 

■ Blanking delay time 
> 1 µs for multi-pulse 



Models 3445/3446 
10-130 MHz, pulsed, solid-state, 
,RF power amplifier systems 

Key Specifications: 

Models: 

Frequency range 
Pulse power (min.) 

into 50 ohms 
CW power (max.) 

into 50 ohms 
Linearity (±1 dB to 30 dB 

down from rated power) 
Pulse width 
Duty cycle 
Amplitude droop 
Harmonics 

Phase change/output power 
Phase error overpulse 
Output noise (blanked) 
Blanking delay 
Blanking duty cycle 

Protection 

3445 
10-130 MHz 

2000W 

200W 

1500W 
20 ms 
Up to 10% 
5% to 20 ms typ. 
Second: -25 dBc max. 
Third: -24 dBc max. 

10° to rated power, typ. 
4 ° to 20 ms duration, typ. 
< 10 dB over thermal 
< 1 µson/off, TTL signal 
Up to 100% 

3446 
10-130 MHz 

1000W 

100W 

800W 
20ms 
Up to 10% 
5% to 20 ms typ. 

1. Infinite VSWR at rated power 
2. Input overdrive 
3. Over duty cycle/pulse width 
4. Over temperature 

Supplemental Characteristics: 

Indicators, front panel 1. AC power on 
2.CWmode 

4. Overdrive 
5. Over pulse width 

Other members of AMT's e 

NMR/NMRI Family: 

3205/3200 ~ 
6-220 MHz, 300/1000 W 

3304/3303 
30-310 MHz, 400/700 W 

PowerMaxx™ series 
25-175 MHz, 4kW/7 kW 

3137 /3135/3134 
200-500 MHz, 50/150/300 W 

6. Over duty cycle 
7. LCD peak power meter 

System monitors 1. Forward/Reflected RF power 3. DC power supply fault 4. Thermal fault 

Front panel controls 

AC line voltage 

AC power requirements 
Size (HWL, inches) 
Net weight 

2. Over pulse width/duty cycle 

1. AC power 2. Forward/Reflected power 

208/230 VAC, 10%, 10, 47-63 Hz 

3445 
1400 VA 
8.75 X 19 X 24 
110 lbs. 

3446 
700VA 
8.75 X 19 X 24 
75 lbs. 

FOR ADDITIONAL INFORMATION, PLEASE CALL: • 
~ 
jAMT 
t Wnlted States 
I 

Ph: (714) 993-0802 
Fx: (714) 993-1619 

Glgatron 
Associates 

Canada 

Ph: (613) 225-4090 
Fx: (613) 225-4592 

Dressler JEOL Trading Co. 
Germany, Japan 

Switzerland 

Ph: 49 2402 71091 Ph: 81 3 3342 1921 
Fx: 49 2402 71095 Fx: 81 3 3342 1944 

3080 Enterprise Street ■ Brea, CA 925621 ■ (714) 993-0802 ■ Fax (714) 993-1619 

Goss Scientific Instruments 
United Kingdom, 

France, Benelux 

Ph: 441245 478441 
Fx: 441245 473272 

951-1 
3/95G 



Procter&Gamb/e 
The Procter & Gamble Company 

Miami Valley Laboratories 
P.O. Box 538707, Cincinnati, Ohio 45253-8707 
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'· August 19, 1996 (received 8/20/96) 

' 

Eliminatin2 Convection Effects from Gradient Experiments usin2 X-Axis Gradients 

Dear Barry, 

We recently encountered complications from convection while carrying out gradient-based 
experiments above 35° Con our GE Omega 500 spectrometer. We happened to be measuring diffusion 
coefficients (D), but convection can undermine any gradient-based experiment if material moves 
significantly between gradient pulses. For the diffusion experiment, the symptoms included oscillatory 
or non-linear semi-log plots used for extracting D, poor reproducibility, and faster than expected values 
of D. These symptoms are consistent with convection, which can move material coherently and rapidly. 
We tried several tricks to remove the effect, such as waiting hours for thermal equilibration, or using 
restricted-volume sample tubes. The trick that worked best was to apply the gradient pulses at right 
angles to convection by using the X gradient instead of the Z gradient. 

The figure shows a plot of the loge of the apparent diffusion coefficient of water vs. 1/f, 
determined using the X gradient (filled circles) and the Z gradient (open circles). The sample contained 
approximately 1 % H2O in D2O, doped with GdCl3. To give a worst-case temperature gradient, data 
were collected as soon as the instrument indicated the sample was at the desired temperature. Using the 
Z gradient, the D values deviate from linearity starting somewhere above 35° C. The data for the X 
gradient are linear over the entire range of temperatures studied (from 8° to 55° C), as expected for a 
well-behaved sample. Apparently, convective transport along the Z axis doesn't interfere with diffusive 
transport along the X axis, so that diffusion measurements and other gradient experiments can be 
performed successfully using X gradients, even in the presence of convection. This probably requires 
laminar convective flow and a long sample so that the change of direction at the ends of the tube doesn't 
cause lateral movement of the material within the detected region of the sample. The temperature at 
which convection becomes faster than diffusion and starts degrading experiment performance will 
depend on the specifics of the probe and lab. It's probably worth checking since, at least in our lab, it 
occurred well within the usual operating temperature range. 

Best Regards, 
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The NMR Newsletter - Book Reviews 

Book Review Editor: William B. Smith, Texas Christian University, Fort Worth, TX 76129 

Nuclear Magnetic Resonance: Concepts and Methods 

by 

Daniel Canet 

John Wiley & Sons, Ltd., Baffins Lane, Chichester,West Sussex PO19 IUD, England. 
1996. ISBN 0-471-96145-0 (paperback), 260 pages,$ 49.95. 

Originally published as "La RMN: Concepts et Methodes" in 1991, this book purports 
to examine the physical and mathematical features of liquid state NMR spectroscopy and 
then to explore the applications of this technique in depth. There are five chapters (and an 
index): 

1. Structure of Nuclear Magnetic Resonance Spectra 
2. Basic Mathematics and Physics of NMR 
3. Fourier Transform NMR and Data Processing 
4. Dynamic Phenomena in NMR 
5. Multipulse and Multidimensional NMR 

The writing style is somewhat stilted but acceptable, and there are no particularly 
glaring typographical errors. This book is difficult to evaluate since its intended audience is 
not apparent. The summary on the back cover describes the book as a text. Yet, with the 
exceptions of a few isolated sections of chapter 1, the material appears much too advanced 
for undergraduates and most graduate students to grasp. On the other hand, the book falls 
well short of the several comprehensive reference books on the theory and application of 
NMR that the serious spectroscopist will prefer. The subject matter is hit hard and heavy 

· with little or no development, as one might expect of a book that attempts to accomplish so 
much in so few pages. 

On the positive side, there may be a niche for this book among those who simply 
need a succinct advanced overview for refreshment purposes. In that regard, the 
discussions of data processing in chapter 3 and polarization transfer in chapter 5 are 
among the best I have read in any publication. These items may be worth the price of the 
book, but do not expect to learn NMR by reading it. This is not a teaching tool. 

David E. Minter 
Department of Chemistry 
Texas Christian University 
Fort Worth, Texas 
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This spectrum was acquired as 2048 rows of 512 hypercomplex points each. Thirty-two 
scans per row were used to achieve the excellent signal-to-noise seen here. 

NOESY SPECTRUM WITH 

FLIPBACK WATER SUPPRESSION OF A 

DILUTE PEPTIDE IN MICELLES 

2607 MIDPOINT DRIVE • FORT COLLINS, COLORADO 80525 • 800-4-OTSUKA • www.otsuka.com 



Shown Here is a Noesy Spectrum with· 
Flipback Water Suppression of a Dilute 

Peptide in Micelles Collected on the 
CheznagneticsTM 400 MHz CMX Infinity 

Spectrometer. 

Noesy spectra are particularly informative for structure elucidation 
of large molecules. Biological systems usually exist in normal 
water with no more than 10% D20 added for locking purposes. In 
order to observe the weak nOe signals, the water signal must 
therefore be suppressed. One method for doing this is called the 
"flipback" or "jump and return" method. This can be combined 
with Watergate gradient solvent suppression to virtually eliminate 
all traces of the water signal. 

The spectrum shown here is of. 2mM PIF in sodium dodecylsulfate
d25. PIF is a peptide of eighteen residues, and sodium 
dodecylsulfate-d25 is a micelle surfactant. The solvent mixture is 
90% H20, 10% 0 20. 

Absolutely no t1 ridges nor any other artifacts are present. The 
impressive resolution of the fine structure shown here attests to 
the CMX Infinity's ability to deal with systems with difficult 
dynamic range requirements. This, combined with the superb 
water suppression as demonstrated here, makes the CMX Infinity 
Spectrometer an excellent choice for biological applications. 

2607 MIDPOINT DRIVE • FORT COLLINS, COLORADO 80525 • 800-4-OTSUKA • www.otsuka.com 



UNIVERSITY OF DELAWARE 
Dep.;artment of Chemistry and Biochemistry 

Newark, Delaware 1971 6-2522 

Cecil Dybowski 
Professor 

July 31, 1996 
(received 8/7/96) 
Dr. Barry Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Pasteurian NMR of Mushroom 

Dear Barry: 

(302) 831-2726 
FAX: (302) 831-6335 

Internet: dybowski@udel.edu 

In my last missive, I mentioned that 13C CPMAS NMR of whole mushrooms may be useful for 
identifying components of, or for fingerprinting, specific whole dried mushrooms. We have recently 
taken to analyzing mushroom stems and caps separately by removing the caps from the stems before 
desiccation. Not surprisingly, the spectroscopy shows that caps and stems are different; what is 
surprising is the extent to which they are different. The figure shows three spectra [ contact time = 1 ms] 

Porcini Mushroom Stems 
CPMAS 

Whole Porcini Mushrooms 
CPMAS 

"'" 

... 

100 

of roughly the same amounts of 
powdered stems, whole mushrooms, and 
caps from a sample of dried Porcini 
mushrooms. The figure shows very 
clearly that different components exist in 
different parts of the mushroom. For 
example, the region between 80 and 100 
ppm, where the major cellulose 
resonances occur, demonstrates that a 
large portion of the cellulose in 
mushrooms lies in the stems, not the 
caps. 

As we all learned, in 1848 Louis 
Pasteur separated sodium ammonium 
tartrate crystals by hand on the basis of 
crystalline features and then went on to 
demonstrate that the two parts of the 
original material were each separately 
optically active. Perhaps we should call 
NMR of physically separated 
components Pasteurian NMR. 

~ 
Cecil Dybowski 

456-19 
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Dr. Bernard L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Dr. Shapiro: 

August 2, 1996 

Symposium on 
NMR Spectroscopy of Synthetic Macromolecules 

ACS National Meeting, San Francisco, April 13-17, 1997 

At the 1997 Spring ACS National Meeting, we are organizing a 
symposium featuring the latest developments in the NMR studies of 
polymers and bringing together representative researchers from 
universities, government labs, and industry. Equal emphasis will be 
placed on fundamental research and on industrially important problems. 
The symposium will consist of a tutorial session, 5 technical 
s~ssions, and a poster session. The symposium is sponsored by the ACS 
Division of Polymer Chemistry. 

The following is a partial list of speakers: 

K. Adamsons, DuPont 
P. Berger, Monsanto 
K. Beshah, Rohm and Haas 
F. Blum, U. of Missouri, Rolla 
R. A. Byrd, NCI, Frederick 
H. N. Cheng, Hercules 
T. T. P. Cheung, Phillips Petroleum 
P. P . Chu, National Central U., Taiwan 
D. G. Cory, MIT 
S. CUrran, Allied-Signal 
J. Ebdon, U. of Lancaster 
A. D. English, DuPont 
M. F. Grenier-Loustalot, CNRS 
C. Wutz, Hamburg Univ. 
A. A. Jones, Clark U. 
J. Lyerla, IBM 
E. F. McCord, DuPont 
P.A. Mirau, AT&T Bell Labs 

A. Natansohn, Queen's u. 
T. G. Neiss, Hercules 
P. Rinaldi, U. of Akron 
L. Resconi, Montell 
F. C. Schilling, AT&T Bell Labs 
A. L. Segre, Inst. of Struc. Chem., Rome 
P. B. Smith, Dow 
H. w. Spiess, Max Planck Inst., Mainz 
M. J. Sullivan, Hercules 
A. E. Tonelli, North Carolina State U. 
D. L. Trumbo, S. C. Johnson Wax 
E. von Meerwall, U. of Akron 
J. L. White, Exxon 
G. v.d. Velden, DSM, The Netherlands 
H.J. Yue, Dow Corning 
R. C. Zeigler, Montell 
N. Zumbulyadis, Kodak 

If you are interested in presenting a poster, please respond to one of 
the symposium organizers prior to October 20 ,. 1996. The deadline for 
abstracts and preprints is November 1, 1996. 

Dr . H . N. Cheng 
Hercules Incorporated 
Research Center 
Wilmington, DE 19808-1599 
Phone: (302) 995-3505 
Fax: (302) 995-4117 
email: hcheng@herc.com 

Organizers 

Dr. Alan D. English 
Central Research and Development 
DuPont Experimental Station 
Wilmington, DE 19880-0356 
Phone: (302) 695-4851 
Fax: (302) 695-8207 
email:english@esvax.dnet.dupont.com 



There's a part of each 
one in every Oxford 
Instruments magnet 
With over 4000 successful installations 
worldwide, Oxford Instruments continues 
to lead the field with innovative 
technology - the benchmark of NMR 
magnet excellence! 

Such distinct and advanced engineering 
requires the best possible resources. 
Oxford Instruments has full design, 
manufacturing and test capability for its 
products, including state of the art CNC 
machine tools, precision winding machines 
and a wide range of specialised processing 
and test equipment. 

But creating world-beating products 
relies on more than just technology, 
behind our success there is a highly 
trained workforce with extensive skills and 
talent. Their combined expertise is an 
invaluable resource, enabling us to deliver 
design, engineering, service and support 
around the world. 

At Oxford Instruments we pride 
ourselves on being a world-class company 
of excellence, whose customers demand 
and get the best service. That's why we 
are dedicated to a programme of 
investment in people and technology 
focused on delivering customer 
satisfaction at all times. 

Oxford Instruments remains the 
preferred choice for NMR 
specialists worldwide. 
Whether you need a 
custom approach or a 
specific application, ~sk 
the experts first, talk to... CertificateNo.FM30231 

ISO~~ 
Oxford Instruments CERTIFIED 

OXFORD 



The Oxford Instrume nts H eritage 
Oxford Instruments are the pioneers 

of NMR magnet systems and associated 
cryogenic technology. After more than 
30 years, we are still leading the way 
maintaining our worldwide reputation 
for transforming scientific ideas into 
usable, practical technology: 

• Oxford Instruments were the first 
company to introduce NMR quality 
super-conducting magnets at 400, 500, 
600 and 750 MHz. 

• We designed and built the world's 
first compact superconducting storage 
ring for X-ray lithography. 

• 20 Tesla magnets are routinely 
produced for physics research. 

Making this happen are the people of 
Oxford Instruments, their expertise and 
dedication makes them our greatest 
asset and a unique resource for our 
customers. 

Our accumulated knowledge and 
experience is unparalleled and some of 
the best minds in research technology 
are consistently working in partnership 
with our customers, exploring new 
techniques and setting new standards in 
the design and manufacture of specialist 

research products. 
But it does not stop there; supporting 

our customers day to day, and around 
the world, is a team of engineers and 
technical specialists. Always on hand, to 
keep our products fully functional and 
equipped with the latest refinements. 

New products such as the Oxford 
NMR'" are practical examples of our 
innovation so you can be sure of Oxford 
Instruments commitment to providing 
the very best in people and products for 
many years to come. 

Standard specifications 

Magnetic field Room Temperature Field Stability Maximum Helium Minimum Operational 
Strength (1H-MHz) Bore Diameter (mm) (

1H-Hz/Hour) Refill Interval (Days) Ceiling Height (m) 

750 51 15 60 3.8 
600 51 10 120 3.4 
500 51 10 150 3.2 
400 54 8 365 2.8 
360 54 8 365 2.8 
300 54 3 365 2.8 
270 54 2.7 365 2.8 
200 54 2 365 2.8 
100 54 1 365 2.8 

500 89 15 120 3.4 
400 89 10 180 2.8 
360 89 10 365 2.8 
300 89 3 365 2.8 
270 89 2.7 365 2.8 
200 89 2 365 2.8 
100 110 1 119 2.8 

We w ould be delighted to discuss your custom specification requirements for any specialist systems. 
For more information please contact your local Oxford Instruments sales and service organisation. 

UK 
Oxford Instruments 
NMR Instruments, 
Osney Mead, Oxford OX2 0DX, 
England 
Tel: +44 (0) 1865 269500 
Fax: +44 (0) 1865 269501 

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

Germany 
Oxford Instruments GmbH 
Kreuzberger Ring 38, 
Postfach 4509, 0-6200 Wiesbaden, 
Germany 
Tel: (611) 76471 
Fax: (611) 764100 

Japan 
Oxford Instruments K.K. 
SF, Second Funato Building, 
1-11-11, Kudankita, 
Chiyoda-ku, Tokyo 102 
Japan 
Tel: (3) 3264-0551 
Fax: (3) 3264-0393 • 0626 

USA 
Oxford Instruments Inc. 
130A Baker Avenue, Concord, 
MA 01742, USA 
Tel: (508) 369 9933 
Fax: (508) 369 6616 

Oxford Instruments Inc. 
West Regional Office, 
331c Lakeside Drive, 
Foster City, California 94404 
USA 
Tel: (415) 578 0202 
Fax: (415) 578 9018 

OXFORD 
Oxford Inst ruments, NMR Instruments 
Osney Mead 
Oxford OX2 0DX, Eng land 
Telephone +44 (0) 1865 269500 Fax +44 (O) 186 
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WNG ISIAND BROOKLYN CAMPUS UNIVERSITY PLAZA, BROOKLYN, NEW YORK 11201 

August21, 1996 (received 8/24/96) 

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

High Resolution NMR Studies of Human Cerebrospinal Fluid 

Dear Barry, 

As you will note from the new letter head, I have relocated to Long Island University. Along 
with my new teaching commitments, and interests in the micro-imaging of transgenic mice, I am also 
interested in pursuing research in the area of high resolution NMR of biological fluids using 1D and 
multi-D NMR. (Commodari et al. , "1H NMR Characterization of Normal Hwnan CSF and the Detection 
of Methylmalonic Acid in a Vit B12 Deficient Patient", NMR In Biomedicine 4 192-200, 1991). 1H NMR 
spectra of human cerebrospinal fluid (CSF) have been analyzed. All of the CSF samples showed peaks for 
lactate, acetate, glutamine, citrate, creatine/ creatinine, and sugar resonances. The metabolite 
concentrations, as determined by NMR, agreed with those obtained using conventional chemical methods. 
Methyhnalonic acid (about 154 µM) was present exclusively in CSF from a vitamin B12 deficient patient. 

NMR is unique as an analytical tool since it is non-invasive, non-destructive and not dependent 
on specific preparative methods limiting it to detecting only certain compounds. The true potential of high 
resolution NMR in a biochemical laboratory remains to be realized. NMR can be used to provide 
information on the underlying metabolism by probing a wide range of toxicological and biochemical 
problems. 
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The use of heterocorrelated 13C-{ 1H }, as shown in the preceding figure, or indirect 1H - {13C} 
NMR spectroscopy allows characterization of the 1H carbohydrate region of human CSP. Although the 
long spectral acquisition times would not make this practical for routine assignments, new indirect 
detection approaches such as HMQC1 and higher magnetic field strengths offer interesting possibilities 
and applications for more routine use of heterocorrelation spectroscopy in the assessment of disease. The 
goals of these studies on CSP will be to continue to develop novel methods of analysis of human CSP and 
to try and determine whether correlations between diseased states and the presence of metabolic markers 
in CSP exist, as seems apparent from preliminary studies. New tools for pattern recognition and 
multivariate analysis will be developed and used for the automated analysis of the NMR spectra generated. 

~~:0---
Pemando Commodari, Ph.D. 

Assistant Professor 
Chemistry Department 

******Postdoctoral Position****** 

I am looking for a postdoctoral fellow to carry out high resolution NMR studies of human 
cerebrospinal fluid (Commodari et al., "1H NMR Characterization of Normal Human CSP and the 
Detection of Methylmalonic Acid in a Vit B12 Deficient Patient", NMR In Biomedicine 4 192-200, 1991) 
and/or studies on the study of 30-40 amino-acid neuropeptides using 1D,2D, and multi-D NMR methods. 
The latter project being an ongoing project in collaboration. (Y. Boulanger, Yanmin Chen, P. Commodari 
et al., "Structural Determinations of Neuropeptide Tyrosine (NPY) and of It's Agonist Analog, [Altx 5

-
11] 

NPY by NMR.and Molecular Modeling.", Int. J. Pep. & Protein Res. 45, 86-95, 1995.). The appointment 
will be at the Adjunct Assistant Professor level involving teaching of a class and the associated laboratory. 
This is a unique opportunity for an individual to gain teaching experience while carrying out post-doctoral 
research in New York city (www.brooklyn.net/ashkenaz/brooklyn.html). Contact: 

Fernando Commodari, Ph.D., Assistant Professor,Chemistry Department, 
Long Island University, University Plaza, Brooklyn, NY 11201,Tel:(718)488-1664, 
fax:(718)488-1465; e-mail: fem@homet.liunet.edu; http://www.liunet.edu. 

1 - M.F. Summers, et al., JA.C.S. 108, 4285 (1986). 
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Automatic NMR Sample Preparation 

The comprehensive 
mobile station for auto
matic NMR sample 
preparation is de
signed to fully meet 
the requirements of 
high-throughput ana
lytical laboratories. 

Its high modularity with 
up to 16 stations facili
tates fast exchange
ability of individual sta
tions to easily adapt 
to changing needs. 
This includes fast teach
in for high operational 

accuracy. The function
ality includes auto
matic identification of 
sample vials, dis
solving the sample in 
typical NMR solvents, 
filtration, filling of NMR 
sample tubes and 

sealing with plastic cap, 
inserting the tube into a 
spinner and attaching a 
barcode conar. Samples 
are prepared in racks 
of 64, ready for loading 
into BRUKER's auto
matic sample changer. 
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Technical Data 

Input trays: holding 64 vials each Width when both 

Output trays: holding 64 sample tubes each covers open: 1700mm 

Solvent dispensers: 0.51 capacity per solvent, 4 sol - Weight: 200-250 kg 
depending on layout vents max/per dispenser station 

Pipette storage station : ca. 140 pipettes Power (dissipation): 220 V 4A 

NMR sample tube Air pressure: 5 bar 

dispenser and Accuracy of repetition: ± 0.05 bar 
assembly station: available for 5 mm tubes Typical sample 
Sample filtration and preparation time : ca. 6 minutes 
dosage station: ca. 128 filters, 128 caps Automatic teach-in for all stations 
Barcode collar 
dispenser: ca. 150 collars 

Communication 
between stations: RS485 

Dimensions: with stations 1800 x 970 mm Communication to 
Height closed : 170 mm data system : RS232 

Height open: 210 mm Maximum number 

Width without stations: 800 mm 
of stations: 16 

Width when closed 
with stations: 

GERMANY BRUKER 
ANALYTISCHE MESSTECHNIK GMBH 

Sllberstrelfen, D-76287 Rhelnstetten 
Tel. (0721) 51 61-0, Fax (0721} 517101 
Wlklngerstr.13, D-76189 Karlsrut;e 
Tel. (0721) 59 67-0, Fax (0721) 59 67-173 

BRUKER-FRANZEN ANALYTIK GMBH 
Fahrenheltstr. 4, D-28359 Bremen 
Tel. (04 21) 22 05-0, Fax (04 21) 22 05-1 02 

BRUKER SAXONIA ANALYTIK GMBH 
Permoserstr. 15, D-04318 Leipzig 
Tel. (0341) 2352453, Fax (0341) 2353605 

Data system: PC-compatible 80386/486 

970 mm 

FRANCE BRUKER SPECTROSPIN SA 
34, rue de l'lndustrle, F-67160 Wlssembourg 
Tel. (88) 73 68 00, Fax (88) 73 66 79 

SWITZERLAND SPECTROSPIN AG 

SPAIN BRUKER ESPANOLA, S.A. 
O'Donnell, 46. 7.0 0, E-28009 Madrid 
Tel . (1) 5046254, Fax (1) 5044786 

BELGIUM N.V. BRUKER SPECTROSPIN S.A. 
lndustrlestr. 26, CH-8117 Fiillanden 27,Av. desCourses/Wedrennenlaan, B-1050 Bruxelles 
Tel . (01) 8 25 9111, Fax (01) 8 25 96 96 Tel. (02) 648.53.99, Fax (02) 648.86.34 

NETHERLANDS BRUKER SPE~ROSPIN NV ITALY BRUKER SPECTROSPIN SRL 
Bruynvisweg 18, Nl-1530 AB Wormer 
Tel. (75) 285251 , Fu:. (75) 289771 

SCANDINAVIA BRUKER SPECTROSPIN AB 

Via Giovanni Pascoll, 70/3, 1-20133 Milano 
Tel. (02) 70 63 63 70, Fax (02) 23612 94 

U. K. BRUKER SPECTROSPIN LTD. 
Enhagssllngan 6, S-183 39 Tiiby Banner lane, Coventry CV4 9GH 
Tel. (00 46) 87 58 03 35, Fax (00 46) 87 92 51 68 Tel. (0203) 85 52 00, Fax (02 03) 46 5317 

system using MS WINDOWS® 3.1 

MS WINDOWS~ is a trademark of Microsoft 

JAPAN BRUKER JAPAN CO, LTD. 
21-5, Nlnomlya 3-Chome, Tsukuba-shi, lbaraki 305 
Tel. (0298) 521 234, Fax (0298) 580322 

USA BRUKER INSTRUMENTS, INC. 
Manning Park, 19, Fortune Drive, Blllerlca, Mass. 01821-3991 
Tel. (508) 667-95 80, Fax (508) 667-39 54 

CANADA BRUKER SPECTROSPIN LTD. 
555 Steel es Avenue East, MIiton, Ontario l9T1Y6 
Tel. (905) 876-46 41, Fax (905) 876-44 21 

AUSTRALIA BRUKER (AUSTRALIA) PTV. LTD. 
P.O.Box 202, Unit 7,163 Mc.EvoyStreet,Alexandria NSW 2015 
Tel. (02) 550-6422, Fax (02) 550-3687 
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Dr. Barry Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
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MAGNETIC RESONANCE UNIT 
Veterans Administration Medical Center 
4150 Clement Street 114M 
San Francisco, CA 94121, USA 
Tel: (415) 221-4810 ext. 3642 
Fax: (415) 668-2864 

(received 8/22/96) 
August 20, 1996 

Proton MRS 'visibility' of ethanol in brain tissue homogenates 

Dear Dr. Shapiro, 

Recently, we have become interested in the proton MRS 'visibility' of ethanol (EtOH) in brain 
(Meyerhoff et al., Ale. Clin. Exp. Res., in press (1996)). In-vivo proton MRS detects EtOH in the 
brain following EtOH administration in animals and humans. However, the detected level accounts 
for less than 40% of blood alcohol levels, and it has been postulated that alcohol associated with 
membranes may be invisible to in-vivo MRS. Also, previous studies have shown that the visibility of 
alcohol is higher in alcohol-tolerant than in alcohol-naive animals and humans, adding some clinical 
importance to the question of MRS visibility of brain alcohol. The goals of this in vitro study were (i) 
to determine the MR visibility of EtOH in brain homogenates, and (ii) to determine if a 
magnetization transfer (MT) effect can be observed for EtOH in brain homogenates, giving indirect 
evidence for the existence of an immobilized pool of EtOH. 

Fresh brains of decapitated Sprague-Dawley rats were homogenized in saline and centrifuged. The 
supernatant containing soluble metabolites was discarded, and the pellet containing membranes dried. 
This homogenized dry tissue was used to prepare 25 % (w/v) brain membrane solution in 150mM 
EtOH (in saline). All proton NMR spectra including phantom spectra from 150mM EtOH (in saline) 
were recorded in 5mm tubes using a 500 MHz spectrometer at 20° C. A capillary coaxial insert tube 
containing 50mM DSS [3-(trimethylsilyl) propane sulfonic acid, sodium salt] in D20 was used as 
chemical shift reference and frequency-to-field lock. All data were processed using NMRJ software. 
The DSS (singlet at 0.0 ppm) and the EtOH-methyl signal (triplet at 1.18 ppm) were fitted to 
Lorentzian lines, and integrated to calculate the ratio ETOH/DSS. 

The representative spectra shown below were obtained using a spin-echo sequence with TE = lms, 
and with 6s water presaturation pulse. The EtOH/DSS ratios were 5.84 for the phantom containing 
no membranes and 1.83 ± 0.68 (SD, n = 6) for the 25% brain homogenate. The partial volume 
increase that was measured after adding brain membranes was less than 20%. Accounting for this 
volume effect alone one expects an EtOH/DSS ratio of 4.67 for the brain homogenate; the measured 
value, however, was lower, and corresponded to only 39% 1H MRS 'visibility' of EtOH in brain 
homogenate. Therefore, the small EtOH signal in brain homogenates can not be explained by simply 
accounting for partial volume effects. It lends support for the hypothesis that there may be a 
motionally restricted EtOH pool in membranes not detected by these 1H MRS experiments. 



456-28 
IS0mMEtOH 25 % brain homogenate 

EtOH-methyl 

DSS DSS 

EtOH-methyl 

1.00 0.50 o.bo 1.00 0.50 

To investigate further whether this invisibility was due to a magnetization transfer (MT) effects, MT 
experiments were performed. The MT experiment used a 1331 water suppression pulse and a 6s 
presaturation pulse for MT. We measured the EtOH-methyl signal intensity change after applying an 
MT pulse at _at least 29 offset values between -50kHz and +40kHz around the methyl resonance. 
This frequency-selective saturation resulted in signal intensity change from the highly visible pool due 
to MT. The maximum MT effect of 36 % without direct signal saturation was achieved at 1.8kHz. A 
possible explanation for this result is the presence of a weak and broad EtOH resonance, 
corresponding to motionally restricted EtOH pool in brain membranes that rapidly undergoes 
chemical exchange with the highly mobile MRS-visible EtOH pool. 

These preliminary experiments show that (i) the EtOH signal decreases in the presenc_e. of brain 
tissue homogenates, and (ii) that off-resonance saturation results in reduced EtOH signal intensity 
giving clear evidence for an MT effect on the EtOH methyl resonance in rat brain homogenates. 
These experiments suggest the presence of a 1H MRS invisible EtOH pool in brain homogenates, 
possibly due to partitioning of EtOH into membranes. 

J;r. (/ur,..w~k {), ~ '½r J) J. tf{Jr,f / 
Martina Vermathen Andrew A. Maudsley Dieter J. Meyernoff 



Leading the way in NMR 
means staying number one 
in every way. 

It means making product 
information accessible 
day or night. 

It means quick response to 
your questions and technical 
support that can't be beat. 

It means making your job 
easier to do. 

It means having what you 
want, when you want it, 
without the wait. 

- WE'GOT IT! 
1-800-220-5171 • www.wilmad.com 
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Please take a minute to let us know if you'll be 

stopping by to check out Wilmad's all 
~ new 1996 NMR Interactive Catalog at 

www.wilmad.com 

□ Yes! I'll be stopping by to check out what's new with 
Wilmad NMR. 
(Available Now!) 

D No.•• I won't be seeing you on the 'net ... but send me 
a printed version of the new Wilmad NMR catalog! 

(Available mid year 1996) 

Co. Name: ___ ____.._ ______ _ 

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

(u . 
D I'm interested in getting the catalogs checked below: 

□ EPR □ IR □ UV/Vis/Fluor □ AA/ICP O Precision Bore 

D Please take my name off your list. ~ 

YAf 
Fax to ... 800-220-1081 

International Fax ... 609-697-0536 

WILMAD 
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(received 8/12/96) 

Gradient High Resolution Magic Angle Spinning Spectroscopy 

Dear Barry, 

The enclosed spectra are the first spectroscopic applications of a new probe that combines 
magic angle spinning and magnetic field gradients. 

Magic angle spinning is increasingly used to improve the resolution of spectra from non-solid 
samples such as polymer gels, lipids, tissue samples and the swollen resins used as supports in 
combinatorial chemistry. For these samples MAS is useful for averaging both residual dipolar 
interactions and variations in the bulk magnetic susceptibility. 

The addition of a magnetic field gradient leads to a significant reduction of artifacts and t1-

noise, and improved coherence pathway selection; the same advantages that have led to the 
popularity of gradients in high resolution spectroscopy. 

We have designed a new gradient set for these high resolution MAS experiments, that 
generates a magnetic field gradient oriented along the magic angle spinning axis ( 8Bz I t30m ). 
The z-component of the magnetic field increases along the axis of the spinner and is uniform in 
the planes perpendicular to the spinner axis. Consequently spins rotating at the magic angle 
experience a time-independent gradient field. 

Although a gradient at the magic angle is in itself not new, our design is however more 
convenient than most since the gradient set is tied to the magic angle stator and: 

• there is no need to synchronize the gradient pulses with the spinner rotation; 

• the gradient is perfectly aligned with the spinner axis; 

• the gradient is linear over the full sample; 

• the design combined with our high resolution MAS probe does not interfere with our 
automatic sample insertion and ejection capability. 

The standard-bore g-HR-MAS probe for 4 mm samples is now available for 400 and 500 
MHz AVANCE™ systems, and requires an ACUSTAR 10 A gradient power supply, and the 
GCU. 

A few examples of gradient high resolution MAS experiments are shown below, which 
demonstrate excellent spectral quality and a high degree of artifact suppression. We anticipate 



456-32 

\X7 
BRUKER 

~ 
that gradient methods will shortly become as common in high resolution MAS spectroscopy as 
they are in high resolution liquid state experiments. In fact, one can argue that the need is more 
pronounced in the hr-MAS case since the probe geometry and sample spinning builds into the 
measurement an unavoidable modulation of the coupling of the spins to the receiver and hence 
pronounced artifacts. 

David Cory J~dowski 

~ 
~er Frank Laukien 

Figure 1: A 500 MHz 
gradient 1H-1 H COSY 

.. -6 spectrum of an N-FMOC-
N-Boc-L-Lysine derivatized 
Wang resin swollen with 
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Figure 3: 1H-13C HMBC 
spectrum of an N-FMOC-N
Boc-L-Lysine derivatized 
Wang resin swollen with 
CDC/ 3, obtained at a 1 H 
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frequency of 400 MHz and at 
a spinner frequency of 5 kHz. 
I ms pulsed field gradients 
were used with strengths of 
10, JO and 5 G/cm. A J
evolution time of 50 ms is 
used to reveal long-range 
proton-carbon correlations. 
No 13C decoupling is applied 
during the acquisition. The 
expansion shows the noise 
floor. 
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Figure 2: 500 MHz single pulse 
proton spectrum of an acrylamide 
hydrogel (top). The lower 
spectrum was acquired with 
Watergate using I ms sine-shaped 
gradient pulses with a strength of 

30 G/cm. 
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CARLSBERG LABORATORY 
Department of Chemistry 

Professor Klaus Bock 

Senior NMR Scientist 

At the Carlsberg Laboratory a National Instrument Centre for NMR Spectroscopy of 

Biological Macromolecules will be opened in 1997 with 800 and 500 MHz Varian UNITY 

INOV A equipment. The Chemistry Department of the Carlsberg Laboratory has Bruker 600 

AMX and 250 DRX instruments also available for research activities. Two research groups 

are active in the structural determination of biological macromolecules by NMR spectroscopy 

at the Carlsberg Laboratory, i) the Protein Structure and NMR group and ii) the Carbohydrate 

NMRgroup. 

In order to strengthen the research at the National Centre a 5 years position for a senior 

research scientist is open. The senior scientist position will be filled with a NMR 

spectroscopist, who can complement the present structure research at the Carlsberg 

Laboratory by developing NMR methods for NMR spectroscopy of biological molecules. 

The successful candidate will have the opportunity to develop an independent research 

project, but will be committed to collaborate with the existing research groups at the 

Carlsberg Laboratory and with external users of the instrument centre. For the same period a 

junior scientific position at the Instrument Centre will be available at the Laboratory. 

The candidate for the senior research position should have a Ph.D. and substantial post

doctoral training and research accomplishments and should have demonstrated expertise in 

NMR spectroscopy. 

A 5 years contract will be offered to the successful candidate by a grant from the Carlsberg 

Foundation and with a salary level as a research professor. 

An appointment committee will be established by the Carlsberg Foundation and applications 

and CV should be sent before October 1, 1996 to Professor Klaus Bock. 

Gamle Carlsberg Vej 10 
DK-2500 Valby, Copenhagen 
Denmark 

Tel.: +45 33 27 52 20 
Fax : +45 33 27 47 08 

E-mail: carlkb@unidhp.uni-c.dk 



. . . and Voltronics makes most of them. By working closely with this 
community of researchers and engineers for 26 years, we offer you a 
broad line of the latest non-magnetic precision trimmer capacitors. 

Features: 
• Truly non-magnetic. 

Distortion of magnetic field 
below one part per 600 
million. 

• Long life, non-rotating 
piston design. 

• O-ring seal. 
• Linear tuning with positive 

stops. 
• Tuning screw does not go in 

and out, allowing extended 
shaft option. 

• High Q to over 5 GHz on 
some parts. 

• Quartz, glass, sapphire, 
Teflon® and air dielectrics. 

Standard Line: 
Over ·144 catalog parts including: 
• Max. capacitance from 
3.5 to 120 pF. 

• Peak RF voltage to 15KV. 
• Greatly expanded Teflon Line. 
• A .48 11 (12.2mm) x .23 11 (5.8mm) 
diameter 9pF Teflon trimmer 
with 1.5KV peak RF voltage. 

Custom Design 
• We'll be glad to modify a 
standard part or design a 
new one for you. 

Special Designs 
• Dual trimmers -
Differential and Split Stator. 

• Antennas and coils fused to 
quartz or glass tubes. 

• Non-magnetic slip clutch to 
protect capacitor stops. 

New Catalog 
• Our new catalog lists many 
non-magnetic and standard 
parts. It includes data on RF 
peak voltage ratings and high 
frequency Q measurements. 

For further information and our new catalog, call, fax, or write 
Voltronics or your local representative. 

VoltronicsQ 
CORPORATION ~ 

100-10 FORD ROAD • DENVILLE, NEW JERSEY 07834 
PHONE: 201-586-8585 • FAX: 201-586-3404 

Teflon is a registered trademark of E.I. DuPont Co. 
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NMR Analysis & Consulting 
2121 S. Imboden Ct. 

Decatur, IL 62521 
(217) 423-2517 

August 8, 1996 (received 8/12/96) 

Dr. Barry Shapiro 
The NMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

An Observation and Conclusion Will Depend on the Time Scale 

Dear Dr. Shapiro: 

Thank you for your reminder. This gives me an opportunity to announce the opening of my new 
business, NMR. Analysis and Consulting. I purchased a VXR 4000 from A E. Staley, by whom I 
am no longer employed, and should be running samples by August 23, 19%. Anyone should feel 
free to call for a brochure. 

In the past, I had been doing PFG "diffusion" experiments with the above instrument. I used the 
LED method of Charles Johnson.· In any of the PFG experiments there is a time delay used to 
allow the nuclei to move before ~ling. When dealing with highly entangled polymers, e.g. 
starch "solutions," varying the time delay, A, over a large range leads to some interesting and 
informative data. 

The technique for PFG experiments is to hold A constant and vary the gradient strength, g. The 
signal attenuation is plotted vs g or g-, which leads to an exponential decay in the case of simple self 
diffusion t. For the starch "solutions" we found the following trend: At short A's, <20msec, the 
PFG curves are exponential appearing to be simple diffusion, but the apparent diffusion coefficients 
Dapp decrease as A increases. As A increases still further SOmsec to 300msec (depending on 
concentration) the curves become completely non-exponential, convex rather than concave, 
indicating some reciprocating motion. (See Kaerger's review for the explanation.) Surprisingly, 
when A was increased still further, >400msec, the curves became exponential again. The Depp 
decrease again as A increases. Here we see the polymer breaking free from the entangled state for a 
short period of time only to get entangled again. We found that Depp could be extrapolated to 
infinite A, leading to a long range diffusion coefficient. I have worked out a more detailed and ever 
so slightly more rigorous explanation. 

Gary Juneau 

Gil>bs, Jolmson, J. Magn. Reson., 93, p395-402, (1991) 

t Kaerge.r d. al.,Advances in Magnetic Resonance, 12, pl-89, (1988) 
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Dr. Bernard L. Shapiro 
The NMR Newsletter 
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Dear Barry: 
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Frank D. Blum 

Department of Chemistry 
142 Schrenk Hall 

Rolla, Missouri 65409-001 0 
(573)-341-4451 (or 4420) 

fblum@umr.edu 

July 25, 1996 
(received 7/29/96) 

Dynamics of Poly(vinyl acetate)-d3 

The experimental deuterium quadrupole-echo spectrum of PVAc-d3 in bulk at 49 °C is shown in 
Figure B along with two simulations. The spectrum resembled a Pake powder pattern with a reduced 
splitting. To first order, this was similar to that expected for a methyl group undergoing fast motions 
about its symmetry axis. However, upon closer examination, this spectrum had features not normally 
seen in deuterated methyl groups. However, there is a definite inward curvature in the spectrum in the 
"horns". The effect is formally similar to that due to a non-zero asymmetry parameter. A similar effect 
has been observed before for other samples including thymine-d3[l] and [l,l,l,3,5,6-d6]n-butyl 
2,4,6-octatrienylideneimine.[2] For thymine-d3, it was suggested that the interaction of the methyl 
deuterons with the carbonyl oxygen was anisotropic resulting in to differences in quadrupole coupling 
constants and asymmetry parameters of as much as 6 kHz and 7%, respectively. An alternative 
explanation for the compound with the long name above, was that the interaction caused a distortion from 
tetrahedral geometry[2] without a change in the axial symmetry of the electric field gradient. We also 
know that other methyl-labelled polymers without the acetate group do not show this effect. 

Based on our spectrum alone, it is probably not possible to distinguish between the explanations 
proposed in the preceding paragraph. However, 
the bond angle distortion was easiest to simulate, 
and consistent with knowledge on the structure of 
acetic acid. A neutron diffraction study of acetic 
acid[3] has yielded bond angles for CCH of 112.3°, 
107.7°, and 108.9° and HCH angles of 111.3°, 

A 108.6°, and 108.1°. The two simulated spectra 
were obtained by the method of Wittebort et al. [ 4] 

____ The first (Fig. A) was for threefold jumps between 

B 
sites with tetrahedral geometry (i.e. each C-D bond 
was taken to be 70.5° off of the symmetry axis). 
The second (Fig. C) was for threefold jumps with --------one C-D bond distorted from tetrahedral geometry 

C by 5° (i.e. 65.5° off of the symmetry axis). The 
exchange rate and quadrupole coupling constant 

-_::-,:::.:::_-.:::.:::_::-..:.-~--~----.-...__--_-_-_-_-___:::-...:;:::.-were taken to be 1012/s and 165 kHz, respectively. 
8D 40 o -40 -80 The simulated spectrum in C is in excellent 

kHz agreement with the experimental spectrum B. 
I thank Drs. Harbison and Torchia who were very 

helpful in this endeavor. 
1. Hiyama, Y.; Roy, S.; Guo, K.; Butler, L.G.; Torchia, D.A. J. Am. Chem. Soc. 1987, 109, 2525. 
2. Wann, M.-H.; Harbison, G. J Chem. Phys. 1994, 101,231. 
3. Johnsson, P.-G. Acta Crystallogr. B, 1971, 27, 893. 
4. Wittebort, R.J.; Olejniczak, E.T.; Griffin, R.G. J. Chem. Phys. 1987, 86, 5411. 

Sincerely, e~ 
Frank D. Blum 

Curators' Professor of Chemistry 



NMR 
Spectrometers 

Varian broadband VXR-300 
Installed with 1-year warranty: $79,500.00 

Varian broadband XL-200 with 
300 MHz magnet 
Installed with 1-year warranty: $52,500.00 

JEOL broadband FX-90Q with 
Tecmag upgrade 
Installed with 90-day warranty: $45,000.00 

Bruker broadband NR-80 
Installed with 90-day warranty: $29,500.00 

Oxford 200 MHz widebore 
(101mm) magnet 
Installed with 90-day warranty: $34,500.00 

Varian EM-360L permanent magnet NMR 
Installed with 1-year warranty: $22,500.00 

Varian EM-360A permanent magnet NMR 
Installed with 90-day warranty: $16,500.00 

CALL 1-800-438-4522 FOR DETAILED SPECIFICATIONS 

International Equipment Trading Ltd. 
960 Woodlands Parkway • Vernon Hills, IL 60061 
Phone: 847-913-0777 Fax: 847-913-0785 

E Mail: sales@ietltd.com 



Current inventory 
X:Mt 
ARL 8420 XRF 
Kevex Delta 770 
Kevex Delta 771 
Kevex 8005 
Oxford 400 XRF 
Siemens D-5000 diffractometer 
Spectrace TX-5000 E 
GAS CHROMATOGRAPHS: 
Carlo Erba FID/NPD w/ A/S 
Dynatech PTA-30 
HP 5880 FID/HALL 
HP 5890 II TCD 
HP 5890 dual ECO/dual tower 
HP 5890 FID/PID/HALL 
HP 5890 dual FID w/ 7673A A/S 
HP 3396 integrator 
LEAP AS-200 A/S 
0.1. 4560 w/ 4551 + DPM-16 . 
PE 8500 FID + HS-101 
Shimadzu 9A FID-FPD 
Shimadzu 14A FID 
SRI 8610 
Tekmar LSC-2000 w/ ALS-2032 
Tracor 540 PID/FID 
Varian 3400 Dual FID + A/S 
Varian 3600 
Waters Dimension FID-TCD 

H.P.L.C.: 
Dionex 2020i ion chromatograph 
Dionex 4000i ion chromatograph w/ A/S 
"NEW" Dionex 8200 
HP 1090 HPLC+A/S 
Waters 41 O refractive index detector 
Waters 431 conductivity detector 
Waters 440 absorbance detector 
Waters 486 absorbance detector 
Waters 490 multiwavelength detector 
Waters 501 pump 
Waters 510 pump 
Waters 590 programmable pump 
Waters 600 multisolvent delivery 
Waters 7128 Wisp autosampler 
Waters Delta-prep 3000 
Waters Delta-prep 4000 
Waters Auto-500 Prep-LC 
Waters ILC 150 GPC 
Waters 820 Maxima workstation 

MASS SPECTROMETERS: 
Finnigan 5100 GC/MS 
Finnigan TSQ-7008 triplequad 
Finnigan MAT-90 GC/MS 
Finnigan lncos-508 w/ A200S A/S 
Finnigan 800 I.T.D. 
HP 5970B MSD w/ HP 5890A 
HP 5971A + 5890 II GC w/ MS-DOS 
HP 5987 GC/MS w/ particle beam 
"NEW" HP 5989 MS Engine 
VG TRI0-1000 

~ 
Bausch & Lomb Spectronic 21 DV 
PE Lambda 3B 
PE Lambda 9 UV-VIS/Near IR 
Shimadzu 160U 
Varian Cary 3E 

ATOMIC ABSORPTION: 
ARL 3360 arc spark 
ARL 3410 ICP A/S 
ARL 3560 ICP 
Baird AFS-2000 atomic fluorescence 
Baird 2070 ICP A/S 
Leeman Labs Analyte 16 
Leeman Labs PS-1000 ICP 
PE FIAS 100 + AS-90 
PE 3100 
PE 3300 
PE 4100ZL 
PE 5000 w/ HGA-500 + AS-40 
PE Zeeman 5100 
PE Plasma 400 ICP A/S 
TJA 61E ICP 
TJA AtomScan 25 ICP A/S 
T JA Smith Hieftje 11 
TJA Video 22 
Varian 975 w/ GTA-95 + A/S 
Varian Zeeman 300 w/ 1996 software 

RESONANCE SPECTROMETERS: 
Bruker AC-80 NMR 
Bruker NR-80 NMR 
General Electric 500 NMR 
JEOL FX-900 NMR 
JEOL GX-270 console 
Oxford 200 Widebore magnet 
Varian EM-360L NMR 
Varian VXR-400 NMR 
Varian Gemini 300 

DISPERSIVE IR: 
PE983 
PE 1320 
PE 1420 

All instruments listed here are subject to prior sale. 

There is frequent turnover in our inventory. If you do not see the 
instrument you are interested in listed here, please give us a call. 
We add new items regularly, and maintain a listing of instruments 
that are available but not carried in our inventory. 

Most of the instruments in our inventory are available for 
immediate shipment. In most cases they can be shipped the 
same day you place your order. 

Reconditioned equipment carries a 90-day warranty covering parts 
and labor unless otherwise noted. 

fT::llt 
Bio-Rad FTS-40 + PC + microscope 
Bio-Rad FTS-60 w/ GC interface 
Mattson Polaris w/ IR plan microscope 
Nicolet 5SX-B + microscope 
Nicolet 800 FT-IR RAMAN 
PE 1620 

ELECTRON MICROSCOPES: 
Hitachi H-600 TEM 
Hitachi 2700 SEM 
ISi ABT-55 SEM 
JEOL 5200 SEM 
JEOL 6400 + EDAX SEM 
JEOL T-300 + Kevex Delta Class V 
Philips 201 TEM 
Philips 400 TEM 

BIOTECHNOLOGY: 
ABI 130A Separation System 
ABI 373A DNA Sequencer 
Beckman L8-70M ultracentrifuge 
Beckman L8-55M ultracentrifuge 
Packard 2500TR Liquid Scintillation 
Sorvall RC-5B high speed centrifuge 

ELEMENTAL ANALYZERS: 
Dohrmann DC-80 TOC 
Dohrmann DC-180 TOC + A/S 
Dohrmann DC-190 TOC 
Dohrmann DX-20B TOX 
Leco DH-103 hydrogen analyzer 
Mitsubishi TOX-10 
PE 240C CHN 
PE 2410 Series II nitrogen analyzer 

MISCELLANEOUS: 
"NEW" Barnstead sterilizer C57835 
Brinkman 658KF titrator + balance 
CEM MDS-2000 Microwave Digester 
Jasco J-500A spectropolarimeter 
Mettler AE200 
Mettler AE240 
NELSON Lab automation system 
Nikon PLE microscope + camera 
Ohaus MB200 moisture balance 
Perkin Elmer LS-2 filter flourometer 
Rheometrics RDS-II OMA 
"NEW"Sartorius AC210P balance 
Sartorius B610 balance 
"NEW" Sartorius M2P Microbalance 
Shimadzu 930 densitometer 
Whatman Nitrogen Generator 
Zymark Robotics PY Technology 

IET Ltd. stands behind the operation of the instruments 
it rents, leases, and sells with a money-back guarantee. 

For prices, current listing, and to order 
In the U.S. (except Illinois) call 800-IET-4-LAB 

(438-4522) 
In Illinois, call (847) 913-0777 
Outside the U.S., call 1-847-913-0777 
Fax (847) 913-0785 
Web Site: http://www.ietltd .com E Mail: sales@ietltd.com 

International Equipment Trading Ltd. 
960 Woodlands Parkway • Vernon Hills, Illinois 60061 
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2799 West Grand Boulevard 
Detroit, Michigan 48202-2689 

Department of Neurology 

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

August 5, 1996 

(received 8/15/96) 

QUANTITATIVE AUTOMATED BRAIN SPECTROSCOPY 

Dear Professor Shapiro, 
Over the last few years there has been increasing interest in techniques for 

quantifying in vivo proton spectra of the human brain. One of the more 
straightforward methods involves the use of the cerebral water signal as an internal 
intensity reference [l, 2]. General Electric has developed an automated single-voxel, 
proton spectroscopy package (called "PROBE"), which sequentially records a localized 
water signal and then the water-suppressed metabolite spectrum. The results of a multi
site trial of this methodology, analyzed in terms of metabolite ratios, were published in 
1994 [3]. Recently we re-analyzed these data in terms of absolute metabolite 
concentrations using the water referencing method. Average metabolite concentrations 
(100 spectra from 8 different institutions) were found to be 2.00±0.50, 8.43± 1.26 and 
12. 5 5 ± 1.76 µ mol/gm wet weight respectively. These values are in good general 
agreement with previously published values [4]. Metabolite concentrations for NAA, Cr 
and Cho across all sites had standard deviations of 14.1 %, 14.9%, and 25.1 % respectively. 
While most sites reported consistent values, there were a few inter-site differences 
which reached statistical significance (Figure 1). The most likely explanation of these 
differences is the partial saturation of the water resonance due to RF transmitter 
leakage, which varies from machine to machine. This problem has been fixed in the 
newest versions of the pulse sequences. In summary, quantitation of "PROBE" spectra is 
routinely possible using the water signal. The method, of course, relies on an accurate 
estimate of the cerebral water content. Software for the analysis and quantitation of 
PROBE spectra is available from me on request, 

Sincerely Yours, 

p g -~=-• k,u-. 
Peter B. Barker. Fi~ure 1 

1. PB Barker et al., NMR in Biomedicine 
6, 89-94 (1993). 

18 2. P Christiansen et al., Magn. Reson. 0 
0 

Imaging 11, 107-118 (1993). 
3. PG Webb et al., Magn. Reson. Med. 31, 16 0 

365-373 (1994). [NAA] I I I 8 B 4. P Barker et al., Magn. Reson. Med. 32, 12- 8 
i I 0 8 

157-163 (1994). I -
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Public Health Service 
National Institutes of Health 

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

Dear Barry, 

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

NMR ADVENTURES WITH 
[Ru(II) (BIPYRIDYLh X,X] 
OCTAHEDRAL COMPLEXES 
August 22, 1996 
(received 8/24/96) 

We have been engaged for some time now in molecular 
recognition studies of biological molecules. One aspect is the use of 
metal complexes to probe DNA specific chiral recognition and 
binding. Many workers are active in this research area not only for 
the opportunities for fundamental studies and their appropriateness 
for teaching and student theses, but for the potential design of 
another generation of anti-cancer drugs to augment presently used 
ones which have side effects and drug resistance. Of course, the role 
of metal ions in medicine and the life sciences is increasingly 
understood from the remarkable number and systematization of 
structures determined by methods of both NMR and X-ray 
crystallography, plus advances in computational capabilities. 
Observed functions of such metals and their complexes, aside from 
mere electrostatics, include using the available rigid geometries to 
organize and stabilize local structures, for oxidation/reductions and 
other catalytic aspects, and to use other unique properties of the 
metallic centers modulated by biomolecules and water. 

Specifically, one complex family we have studied involves cis
[Ru(II)(bpy)2-DHAQ] (PF6), where bpy is 2,2'-bipyridine, and DHAQ is 
either 1,8- 1,4- or 1,5-Dihydroxyanthraquinone. We, and our 
colleagues have done not only high-resolution 1-D, and 2-D (500-
MHz) NMR (typical COSY, TOCSY, and ROESY) studies of the solution 
structures of these chiral octahedral complexes in acetone-d6, 
obtaining chemical shifts, coupling constants, multiplicities, and ROE's, 
and the solutions structures, but also the syntheses, purifications, 
chiral resolution, and DNA binding studies. Don't panic---These 
results are in press(l) or being submitted, and we will not burden 
you with that data (now). Spectral analysis used the ZFD program 
and spin simulation using FTNMR LAOCN/V AX. Thus, we did much of 
what we had intended to do, obtained and investigated the three
bladed propeller-type ruthenium(II) complexes wherein two blades 
are bipyridines and the third is related to anthracycline drugs. We 
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also have dimeric forms of these complexes. Diamagnetic Ru(II) was 
used for this NMR study, but para-magmetic Ru(III) and mixed 
valence species can be prepared. 

The real subject of this letter is cis-RU(II)(bpyh Ch • n(H2O) a 
parent for our complexes and many other related, interesting ones 
under study by various workers. Two chlorides replace the 
coordinated oxygens ( one phenolate and one quinoidal) in Figure 1. 
The molecule is neutral. The synthesis for the cis form was 
standard(2) and avoided the trans form ; we routinely obtained 500-
MHz spectra NMR spectra and parameters for this and all the 
quinone species needed for our syntheses. Literature spectra were 
done at 60- or 90-MHz, without the benefits of more modern 
instrumentation. We needed the key fragment peaks for spectral 
analysis. The Ru-Dichloro complex NMR was run in both (deuterated) 
CH3CN and DMSO because our DNA binding studies required 5-10% 
organic solvent to solubilize the Ru-DHAQ complexes in aqueous 
media with calf thymus DNA or synthetic oligonucleotides even 
though the complexes are plus-one cations. It was thus no surprise 
when after rather detailed sorting out of the somewhat overlapping 
aromatic regions 16 major peaks for 16 aromatic protons were 
observed. This, of course, implies the general case, that the 
coordination octahedron is not symmetric, and two sets of bipyridal 
NMR peaks result. The Ru-DHAQ samples also showed this. Chiral 
propeller species of this sort lead to delta and lambda enantiomeric 
forms (part of their charm) with the same NMR spectrum unless the 
environment is chiral as in a DNA complex or a chiral solvent. 

Meanwhile, we began to find in the synthetic literature that 
some workers noted only eight NMR peaks for the Dichloro species. 
Chemical reactions, heating (refluxing DMSO), hydrolysis or other 
solvolysis can exchange chloride anions by neutral solvent ligands, 
but we had not heated our samples. We had tried to exclude water-
stored samples in dessicators (in the dark), lyophilized to avoid 
water(HDO) peaks, made up samples in a dry box, dried the NMR 
tubes, and used good quality solvents. Often the case, the X-ray 
structure of Ru(II) Dichloro complex with 3.5 waters is highly 
informative(2). The chlorine atoms are involved in an elaborate, 
well-defined crystallographically, hydrogen bonding network with 
each Cl forming two hydrogen bonds to waters which form additional 
H-bonds. The molecule has a twofold axis with two waters sitting on 
it (hence 8 peaks with full hydration and H-bonding optimized with a 
twofold symmetry) and 16 peaks when the symmetrical solution 
form of a H-bonded network is disrupted by heating, drying, or 
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possible solvolysis including Cl substitution. 
pi stacking interactions were also reported. 

Interesting aromatic p1-

So what's the point? In summary, we have several: 

(1) We have determined the chemical shifts, coupling constants and 
multiplicities for the sixteen-peak structure · if anyone needs such 
data in their own analyses. The spectra are even better resolved 
than in the 8-peak case. The J-values (d,d,d) make it easy to identify 
the bipyridyl proton types even in complex spectra. (There is a 
smaller well defined but not unequivocally identified 17th peak at 
about 9.3 ppm). 

(2) Water, although often a nuisance, deserves careful tracking. The 
enhancement of hydrogen bonding structure in the presence of 
aromatic moieties has implications for biological structures such as 
proteins, nucleic acids and their interactions. 

(3) Even "small" metal complexes can be interesting. Trans-RuCl2 
(DMSO)4 upon conversion to the tri-aqua form, with three waters 
replacing three DMSO molecules, octahedrally cis-coordinates to DNA 
analogs at guanine-N7's (as does cisplatin(square-planar) and shows 
antitumor activity(3). Several other related Ruthenium complexes 
are showing anticancer activity, or provide mechanistic insights (4-6 
and references therein). NMR is a salient feature of much of this 
work. 

Look us up if you have any comments on these structures. 
Some data is still in thesis form (our student coworkers). We are 
especially interested in NMR evidence for H-bonding waters. 

Sincerely, 

Lou J. Hughes 
NIDDK/LCP & American University 

(301) 402-4690 
fax: (301) 496-0825 

fax: 

Gwendolyn N. Chmurny 
SAIC, NCI-Frederick 
Cancer Research and 
Development Center 
(301) 846-1226 
(301) 846-1438 

456-43 
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Figure 1. Structure of the Lambda, Cis-[Ru(II) (Bipyridy)2 -1,8-
Dihydroxy Anthraquinone] Cation: 
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ECLIPSE NMR Advantage: 
Digital Filtering 

Pre-Saturation 

J 

• ••• ·· · - · - ·----✓- Ji -✓- -· .... , ~!--✓--.... p/l"VtJi\)tA 
:- -.. .. _Digital Filtered 

... -.: 

_..,,,. 

This data shows ·the digital 
filtering capability of JEOL USXs 
ECLIPSE NMR workstation. Eclipse 
does digital filtering via software 
after the data is acquired, not via 
hardware during acquisition. This 
offers a significant advantage 
because with software digital 
filtering the acquisition is com
pleted before you filter the data. 

JEOL feels spectrometer time is 
best spent acquiring new data 
rather than repeating experiment_s 
because conditions were not 
optimized. It takes more time to 
write this kind of software, but 
JEOL took the time. Now you can 
use the ECLIPSE NMR Advantage 
to your advantage. 

The Better Way! 

JEOL USA, Inc. 
11 Dearborn Road 

Peabody, MA 01960 
Tel: 508/535-5900 
FAX: 508/536-2205 

EMAIL: NMR@JEOL.COM 

I t.Ui,Qb I 
MS NMR ESR 




