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FACSS XXI (21st Annual Conference of the Federation of Analytical Chemistry and Spectroscopy Societies. St. Louis. Missouri. October 2 - 7, 1994; 
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Dr. Bernard L. Shapiro 
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Dear Barry: 

149-2301 
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Charlestown, MA 02129 

Phone: ( 617) 72 6-
F ax: (617) 726-7422 

Phone: 617-726-3083; Fax: -7422 
Internet: jerry@nmr-r.mgh.harvard.edu 

April 8, 1994 
(received 4/18/94) 

Merged Biomedical Magnetic 
Resonance Societies 

I wish to bring to the attention of readers of this august journal a matter that has arisen as a result 
of the merger of the Society of Magnetic Resonance in Medicine and the Society for Magnetic 
Resonance Imaging. 

These two well respected and influential international societies devoted to biomedical and clinical 
applications of magnetic resonance have, after some years of discussions, agreed to merge. In my 
opinion, this merger will produce a single more effective organization which can better serve its 
combined membership while reducing needless duplication. 

However, I and many others both within and outside the biomedical research community are trou­
bled by the name chosen for the new group, "Society of Magnetic Resonance." Despite the un­
ambiguous focus ·on biomedical and clinical application and practice, this new name suggests that 
it is the primary society for magnetic resonance activities worldwide, and by implication that its 
journals are the primary sources for the magnetic resonance literature. It flies in the face of vener­
able institutions such as the ENC, EENC, Groupment Ampere, ISMAR, the Journal of Magnetic 
Resonance, and others. 

As a result of some rather impassioned dissent by a number of member and nonmember scientists, 
a vote to change the name was recently held. Those members who voted did indeed favor a name 
change by 61.4 percent. However, the bylaws require a 2/3 majority for such a change, and so it 
did not pass. 

Scientists, journal publishers, funding agencies, educational institutions, scientific societies and 
instrument vendors alike should be concerned that such things as organization names accurately 
reflect their intended missions and constituencies. 

I urge you to express your views promptly ( i.e., well in advance of the August board meeting) to: 

Best regards, 

Jerome L. Ackerman 

Dr. Stephen J. Reiderer, President 
Society of Magnetic Resonance 
1918 University Avenue, Suite 3C 
Berkeley, CA 94704, USA 
Fax: 001-510-841-2340 

,._ 





Introducing: The First Digital~ 
Now, the fundamentally superior precision and 
stability of digital signal processing is available in 
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the precedent-setting series of AVANCE'" 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 applications or the most 
demanding research. The modular architecture of 
the Bruker AVANCE design makes extensive use of 
digital signal processor technology, incorporating 
high performance RISC-based processors into the 
lock, filters, timing control unit, gradient generation, 
and many other key areas of the system. 
The result is increased sensitivity, higher dynamic 
range, cleaner spectra, flat baselines and unprece­
dented stability. 

The Bruker Series o J 
Digital, Modular and with Fi 

The AVANCE Series of High Performance 
Spectrometers. 

DPX 
• Digital Lock 
• Digital Filtering, 
• Oversampling 

DRX 
Same as DPX, plus: 
• Up to 8 RF Channels 
• Microimaging 

The comprehensive AVANCE family of NMR spectrometers was 
developed in direct response to the increasing demands of the 
NMR community for greater performance and· stabllity in a highly 
automated, easy to use instrument. Within the AVANCE series 
of DPX, DRX, OMX and DSX systems there is a virtual continu­
um of configuration options from 200 to 750 MHz, including 
solids, liquids and imaging. Whatever the environment or appli­
cation, there is an appropriate AVANCE model to choose from . 

• Digital Signal Processors • GRASP Ill 
• Digital Signal Routing • RF GRASP 
• Multi-Link'" Preamplifiers 
• Surface Mounted Devices 
• UNIX Workstation Computer 
• X-11 Windows and MOTIF 
• Two RF Channels Standard 
• GRASP II 

Modular Concept for Easy Service and 
. \JP,grades 

• CPMAS 

The AVANCE design is fully modular for easy access, exchange 
·of-sub-assemblies and addition of upgrat::Jes such as additional 

- --rt-channels. Extensive use of built-in system diagnostics facili ­
tq.tes localization of system faults, often remotely via ETHERNET 
p r r(lodem. Although the AVANCE is marketed im ttiie DPX, 

I 
-

DRX, OMX and DSX standar configurations·, tlnene is really a 
· c o~tinuum of possfbilities from one configuration to another. 

/ 

-Digital Filter with Oversamplirig 
~ D igital filtering with oversampling and data 
- _ qs3cimation .provides near perfect exclusion 
- - -qf-11)eaks and noise outside the spectral 

width. The result is a clean spectrum, flat 
13aseline, improved dynamic range and 

--iAereased sensitivity. In many cases, espe­
cially for 20 and 30 experiments, digital 
resolution is also improved since only the 
spectral region of interest need be 

- -recorded. 

Digital Lock for Unprecedented 
Stability 
T~e AVANCE digital lock combines 
quadrature lock detection with digital signal 
processors and intelligent feedback control 
to provide superior results, especially for 
water suppression, 2-0, 3-0 and gradient 
spectroscopy. Even under ideal environ­
mental conditions performance is measur­
ably improved . 

~ -~ 
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Digital Signal Routing for 
Flexible, Automatic 
Configuration 
The AVANCE digital signal router places 
the configuration of the entire system under 
full computer and software control. This 
al lows complete flexibility to interconnect 
the hardware as needed without manual 
switching or re-cabling . Experimental con­
figurations can also be stored and recalled 
for easy repetition and modification at a 
later time. 



R Spectrometers 
Industry Standard UNIX Work­
station for Ease of Operation 
AVANCE spectrometers may be controlled 
by any one of several industry standard 
UNIX workstations, including the popular 
SGI INOY R4000 SC. In all cases, the 
system operates under the X-11 windows 
environment with MOTIF tool kit, making 
it quick to learn and easy to use. 

VANCE™ Spectrollleters 
1xibility for the Future Built In 

OMX DSX 
Same as DRX, plus: 
• 750 MHz 
• Wideline Solids 

Same as DMX 
but configured for 
solids only. 

• CRAMPS Solids 
• Widebore Magnet 
• Solids Imaging 
• Multiple Receiver 

Channels 

UXNMR Software for Full 
Acquisition and Processing 
Power 

I I 

The powerful UXNMR software provides 
full control of all spectrometer capabilities, 
including a powerful, intuitive pulse pro­
gramming language. A wide range of pro­
cessing options is also included, including 
2-0 volume integrals, NMR imaging and 
maximum entropy. 

.1 

I 

QUICKNMR for Convenient, 
Routine Operation 
The intuitive OUICKNMR software provides 
easy access to a wide variety of pre-tested 
experiments, including 10, 20 and gradi­
ent applications. It is an ideal user interface 
for routine users and for new user training. 

\XI 
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Solids, Imaging and More 
A flJII range o~NMR capabilities is available 
fqr' the AVANw'E, including microimaging, 
Q;PMAS, wideliine and CRAMPS. A variety 

I 'of options for gradient spectroscopy is also 
available, including both single and three 
axis magnetic field gradients and rf field 
gradients. Gradient shapes are calculated 
on the fly, providing the equivalent of an 
infinite wave form memory. Systems may 
be equipped for completely automated 
analysis of up to 120 liquid samples and 
20 CPMAS solid samples. 

Choice of Magnets and Probes 
More than 30 years of experience and 
innovation in cryo-magnet technology 
guarantee maximum reliability, minimum 
drift, high stability and ultra-long helium 
hold times for Bruker cryo-magnets, which 
range from 100 to 750 MHz in field and 
52 mm to 150 mm in bore diameter. 
Bruker also provides the widest range of 
NMR probes in the industry, including dual, 
quadra-nuclear, broadband and inverse 
probes with sample diameters from 
2.5 mm to 20 mm. Specialized probes are 
also available for micro-imaging, CIONP, 
LC-NMR, a full range of solids, and many 
other applications. 

Comprehensive Applications 
Support 
Specialists are available in Bruker offices 
throughout the world to provide answers to 
applications questions in person, on the 
.telephone, or by E-mail. Updated informa­
tion on applications and developments is 

, also available from applications notes, from 
the "Bruker Report" periodical and from a 

. Bruker on-line FTP server. 

Now ... advance to the next 
step. 
Call today to learn more about how Bruker is 
advancing the limits of NMR spectroscopy 
with digital precision and performance. 
Call your nearest Bruker representative, 
and find out why everything else is just 
analog. Your Bruker representative will be 
happy to recommend a configuration that 
is optimum for your needs - today and 
tomorrow. 

Everything else is just analog.SM 



How to select the Digital NMR Spectrometer 
for your needs today ... and tomorrow. 

FEATURE AVANCE'" SERIES OTHERS 

HOST COMPUTER 

Industry standard UNIX Work-station Yes 

X-11 Windows and MOTIF Yes 

Workstation interface to spectrometer dedicated ETHERNET 

DIGITAL FEATURES 

Oversampling and digital filtering on the fly Yes, via dedicated DSP processor 

Real time data decimation Yes, via dedicated DSP processor 

Digital lock with real-time quadrature detection Yes, via dedicated DSP processor 

Real-time gradient calculation 

PROBES 

GRASP with Z-gradient 

GRASP with X, Y and Z-gradients 

RF GRASP 

2.5 mm micro-sample probes 

8 mm probes 

Ouadra-nuclear inverse probes 

SOLIDS 

Pneumatic sample ejection 

Automatic sample changer 

Broadband triple resonance CPMAS 

\XI 
BRUKER 
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Comprehensive Support 
for Innovative Systems. 

Yes, via dedicated DSP processor 

Yes 

Yes 

Yes 

Yes, including inverse triple resonance 

Yes, including inverse triple resonance 

Yes 

Yes 

Yes 

Yes 

Compare these AVANCE features to those of other systems, then 
contact your Bruker representative to help you select the AVANCE 
system configuration that's right for you. 

Australia: BRUKER (Australia) PTY. LTD., Alexandria, New South Wales, Tel. (02) 550-6422 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 867-464 1 
P.R. China: BRUKER INSTRUMENTS, LTD., Beijing, P.R. China, Tel. 00861 -2557531 
England: BRUKER SPECTROSPIN, LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (88) 73 68 00 
Germany: BRUKER ANAL YTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. (0721) 5161-0 
BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlsruhe, Tel. (0721) 5967-0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. (0421) 2205-0 
BRUKER-SAXONIA, ANAL YTIK GMBH, Leipzig, Tel. (0037) 41-239-2453 
India: BRUKER INDIA, SCIENTIFIC PVT. LTD. , Andheri (West), Bombay, Tel. (22) 626-2232 
Israel: BRUKER SCIENTIFIC ISRAEL LTD., Rehovot, Tel. (972) 8 409 660 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 70 63 63 70 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. (0298) 52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Tiiby, Sweden, Tel. (0046) 8758 03 35 
Spain: BRUKER ESPANOLA SA, Madrid, Tel. (1) 504 62 54 
Switzerland: SPECTROSPIN AG, Fiillanden, Tel. (01) 82 59 111 
USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821-3991, (508) 667-9580, Fax (508) 667-3954 
Regional Offices in Chicago, IL, (708) 971-4300/Wilmington, DE, (302) 478 811 O 
Houston, TX (713) 292-2447 / Fremont, CA (510) 683-4300 
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TELEFON (0 64 21) 28·1 

DURCHWAHL: (0 64 21) 285520 
TELEX 482 372 

TELEFAX (0 64 21) 28 55 47 

(received 4/20/94) 

Two NMR Instruments Combined In One Experiment: 13c,19F Correlation 

Dear Barry, 

In our series of 2D 13c,nx correlation experiments (1-7] we had so far not looked at fluorine, 
although a 13 C, l 9p correlation should be theoretically straightforward and chemically highly 
desirable both due to the 100% natural abundance and high sensitivity of fluorine and due to the 
wealth ofpolyfluorinated compounds. The reason for neglecting fluorine is an experimental one: To 
perform this kind of experiment one would need a special probe allowing for 13c, 19f and lH 
frequencies and an instrument which contains an independant third frequency channel operating at 
the fluorine frequency, surely a costly arrangement. To use the usual ,,inverse" mode of two channel 
spectrometers is not possible, since fluorine is handled as X-nucleus by most instruments. 
Discussing the problem with Norbert Wetzel, our Bruker service engineer, he proposed a 
remarkable simple solution. Thus, in this letter we show, how a 13c, l 9f correlation can be 
performed at no additional cost provided one has a 19p preamplifier and not just one, but two nmr 
instruments in possession. Choosing polyfluorinated compounds with no hydrogen atoms the 
experiment can be performed on a standard dual 13 C, I H pro behead, the 1 H coil being tuned to the 
fluorine frequency. 

AMX-500 AC-300 Probe 

PTS 10MHz 1-------------.f-PTS 

P2-B 14-___ T_r_i....._e ...... r _____ --t P2-L 

75.47MHz 282.4MHz 

The fluorine frequency is generated on a Bruker AC-300 instrument, whereas the carbon pulses are 
drawn. from a nearby AMX-500. Of course the instruments have to be synchronized. The 10 MHz 
PTS frequency of the AMX is used to drive the AC-300, the pulse program at the AC-300 uses the 

PAKETANSCHRIFT: FACHBEREICH CHEMIE. HANS·MEERWEIN·STRASSE, D -35043 MARBURG 
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external pulse option providing a trigger pulse (RCP 6 at process controller P2-L) to generate the 
carbon pulses on the AMX. The AMX receives the trigger pulses via its external trigger option at 
,process controller P2-B. Thus a pulse program at the AMX waits for the corresponding trigger 
pulses from the AC-300to send carbon RF pulses to the AC-300 probehead. . 
Of coarse we started with the most simple compound CFCl3, the reference compound of 19p NMR.. 
In the fig. the 2D I 3c, l 9p correlation spectrum is shown; n_ote the large isotope effect of 13c nuclei 
bound to l 9p. Chemically more demanding examples are currently being measured. 

With all best wishes 

Prof. Dr. S. Berger 

~1 ______ _ 

I 

., 

0,0 

I 

-0.5 

Norbert Wetzel 
(Bruker Karlsruhe) 

[I) 13c, 11B: T. Facke, and S. Berger, Magn. Reson. Chem., in press. 
[2] 13c,29si : S. Berger, .J. Magn. Reson. Ser. A, tot, 329 (1993). 

oc 

l 
116 

118 

120 

[3] 13c,31p: P. Bast, S. Berger, and H. Giinther,Magn. Reson. Chem., 30,587 (1992). 
[4] 13c,77se:T. Facke, R. Wagner, and S. Berger, ./. Org. Chem., 58, 5475 (1993). 
[5] 13c, 119sn: S. Berger, and T. N. Mitchell, Organometa/lics, 11, 3481 (1992). 
[6) 13c, 199Hg: T. Facke, and S. Berger,./. Organomet. Chem., in press. 
[7] l 3c,207pb: T. Fa.eke, and S. Berger, Main Group Metal Chem., in press. 



University of Illinois 
at Urbana-Champaign 

Dear Dr. Shapiro, 

School 1Jf Chemical Sciences · 

1209 West California Street 
Urbana, IL 61801 

(received 3/24/94) 
March 21, 1993 

Frequency Shiftins, in the Time Domain 

Our goal is to perform a 2D-NOE$.X in a minimum amount of machine time. 
This can be important in titrations wher~ multiple 2D"'.NOESY's will be needed, and 
also for higher dimensional experiments. where there are severe time constraints. 
There are two obvious aspects of the 2D-:N()ESY that can be addressed; first the 
relaxation delays can be reduced, and second, the need for phase cycling in the 
evolution dimension can be reduced. 

We present here a 2D-NOESY that was collected in 30 minutes with 
conventional equipment (Varian VXR-500 spectrometer with Nalorac inverse 
detection probe) and processed with Felix (v.2.x or 1.1). Reductions in both the 
relaxation delay and t1 phase cycling were exploited. The relaxation defay, which 
started at 4 seconds, was progressively reduced as the t1 increased so that the effect 
on the signal was equivalent to 4 Hz exponential multiplication. This progressively 
reduced relaxation time shortened the accumulation time by one half (this technique 
will be described in detail elsewhere, and does not affect the frequency shifting). 

The data was collected as 512 complex t1 increment blocks with 1024 complex 
points each. Only one scan was collected for each t1 increment. The TPPI-States 
phase cycle was applied in the t1 dimension so the artifacts, which mainly arise from 
relaxation in the mixing period, are placed at the edge of the spectrum. A t1 slice 
through a methyl group near the edge of the spectrum is shown in the upper left 
panel of the figure (this is the worst case). The artifacts cause large spikes at the 
edges of the frequency transformed spectrum (upper right). When apodization is 
added, these artifacts degrade the spectral baseline (lower left). 

160 320 

apodize, zero fill and ft 

200 600 

480 

~ very large spike cut from drawing 

160 320 480 

frequency shift, center filter, shift back 
apodize, zero fill and ft 

1000 200 600 1000 
points 
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Removal of these artifacts must be performed before apodization. The artifact 
removal is performed by the time domain filter of Marion (J. Mag. Res., 84, 425, 
1989) which subtracts a zero Hz notch from the real and imaginary t1 data 
separately. Since the phase increment is at exactly half the frequency of the data 
point collection, the artifacts we wish to remove are at the edges of the frequency 
spectrum. Thus, we shift the frequencies of the signals by half the spectral width 
using a simple procedure in Felix, as follows: first, generate a non-decaying FID with 
the frequency of the required shift (ze, gf 2500 1e6), second multiply the t1 slice with 
this FID. Next, apply the Marion filter (cnv O 32), then reverse the frequency shift 
process. In this simple way the notch filter can remove any desired frequency. The 
resulting 30 minute 2D-NOESY is shown below where the contour is just above the 
noise level and no baseline correction is required. 

Sincerely 
~e~J:g GC/2 Howard Robins?n 

email: gan@aries.scs.uiuc.e~,;~t~ ~ 
credit to: Dr. Vera Mainz. 
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High-performance 
Pulsed Field Gradients 
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Introducing Performa I Pulsed Field Gradients 
Now everyone can eA'Pand their experimental 
capability to include pulsed field gradients 
with the economical Perfonna I PFG module. 

This new addition to Varian's PFG product 
line provides exceptional perfom1ance at one 
third the plice of most pulsed field gradient 
modules on the market. 

Combined \vith Varian's high-perfonnance 
pulsed field gradient probe, Perfonna I 
delivers enhanced sample throughput by 
elinunating phase cycling in experiments 

such as COSY. It also offers supelior 
coherence pathway selection for indirect 
detection experiments including HMQC 
andHMBC. 

This remarkable product now joins the 
family of Perfonna high-perfonnance 
PFG modules, all of which are recognized 
for ultra-stable, reproducible, and 
linear gradient pulses ,,~th the fastest 
recovery tin1es. 

Varian Associates 3120 Hansen Way, Bldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
Intenrntional AG Kollerstrasse 38, Cl-l-6303, Zug, Switzerland Tel: (42) 44 88 44 • Varian GmbH Alsfelderstrasse 6, 
D-6100 Darmstadt, Germany Tel : (0 61 51) 70 30 • Varian Instnnnents Ltd. 3rd Matsuda Bldg., 2-2-6 Ohkubo-Shinjuku, 
Tokyo, Japan Tel: (3) 3204-1211 
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Probes 

• Excellent specifications for uncompromised high-resolution,liquids performa~6e 
I ,_ ' 

• High rf homogeneity 

• Fast gradient recovery 

€ ' 

• Compatibility with all Performa pulsed field gradierit'products 

Perf orma Pulsed Field Gradients 

n · __ ,- _ 
"""l'';,.· 

~ 0 

e Ultra-stable, low-noise gradient amplifiers for uncomprom~§ed stability and 
gradient pulse recovery 

• High-performance transconductance amplifier technology for reproducible 
and linear gradient pulses 

• True constant-current, transconductance amplifier technology eliminates the 
need for amplifier tuning or matching 

• Choice of Performa modules for optimal pulsed field gradient performance in 
any application 

Call your sales rcprcsentatfre. Australia (3) 543 8022. Austria (1) 69 55 450. Belgium (2) 7214850. Brazil (11) 829 5444. Canada (416) 
457 4130. Denmark (42) 84 6166. France (1) 69 86 38 38. Gcrm:my (6151) 70 30. Italy (2) 753 1651. Japan (3) 32042111. Korea (2) 561 
1626. Mexico (5) 533 5985. Netherlands (3403) 50909. Nonmy (9) 86 74 70. Spain (01) 430 0414, Sweden (8) 82 00 30. Switzerland (42) 
44 88 44. UI( (932) 24 37 41. US 800-356-4437. Other International (415)424-5424. varian@ 
MAG,8130/624 
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Department of Radiology 
The Mary Nell and Ralph B. Rogers 
Magnetic Resonance Center 

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

Dear Barry, 

THE UNIVERSITY OF TEXAS 

SOUTHWESTERN MEDICAL CENTER 
AT DALLAS 

March 31, 1.994 
(received 4/8/94) 

428-13 

Southwestern Medical School 
Southwestern Graduate School 

ofBiomedical Sciences 
Southwestern Allied Health Sciences School 

ANALYSIS OF ANOXICFfBA RELAXATION DATA 

To use the T 1 of 19F of perfluorocarbon em~lsions as an in vivo probe of tissue oxygenation, we 
need to know the T 1 value of the various NMR peaks over a range of temperatures at zero oxygen 
pressure at any reasonable Larmor frequency. We made extensive measurements at 7.05 tesla of the 
19F T1 of the four resonance peaks of perfluorotributylamine (FTBA), N[(CF2hCF3h, over a 
temperature range that includes the T 1 minimum of the CF2 resonances. To get an overall 
understanding of the relaxation, we made a simple interpretation, based on elementary relaxation 
theory, and were surprised at how well this approach models the data. 

The pattern of the T 1 dependencies of the different resonances on temperature provides us with a 
guide to model the data. The observation of T 1 minima for the .three CF2 at approximately 270 °K 
allows us to estimate the correlation time tc that describes random molecular tumbling. However, we 
did not observe a T1 minimum for the CF3 peak. In addition, at temperatures above the CF2 T1 
minimum, the CF3 T1 value is greater than the CF2 values, even though the magnetic dipole-dipole 
(DD) interactions in a CF3 group are twice as large as in a CF2 group. These two observations may 
indicate that (1) the CF3 groups are reorienting, inside the molecule, about their symmetry axis, and 
(2) that chemical shift anisotropy (CSA) is an important relaxation mechanism for FTBA. The 
reasoning is as follows: at temperatures above the T 1 minimum, internal motion reduces the 1/f 1 
contributions from both the DD and CSA interactions; the percentage reduction is greater for the 
CSA interaction than for the DD interaction because of the geometry of the CF3 group and the 
different trigonometric dependencies of the DD and CSA interactions. Otherwise, if internal motion 
did not occur, the CF3 resonance would have smaller T1 values than the CF2 resonances and would 
have a TI minimum at approximately the same temperature. 

We estimate the relative contributions of the DD and CSA relaxation mechanisms by using the 
following assumptions to model the data: (1) all relaxation contributions arise within the CF2 or CF3 
group, (2) both DD and CSA relaxation contributions contribute separately and additively to 1/f 1, (3) 
the CF2 groups are motionless and fixed in a rigid sphere that undergoes isotropic rotational 
diffusion, (4) tc of this rotational diffusion obeys the Arrhenius equation, (5) the CF3 group 
undergoes random internal 120'~ jumps about the three-fold symmetry axis as described by the 
Arrhenius equation, (6) the CSA lies along the C-F bond, and (7) the CSA parameters for CF2 

fluorines are those for Teflon and those for the CF3 fluorines are those for CFrCOOAg. 

5801 Forest Park Rel . / Di11li1s. Tl'Ylls 7'i?.1''i-QOR'i / (? 14)fu1R-'iRR6 T,,J,.fay (? 14)fu1R-"iRR I 
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First, we model the CF 2 relaxation by adjusting Ea, 't/, and r FF so that the computed T 1 versus 
temperature curve visually fits the data. We find that a single value of Ea and 'Cc° describes all of the 
CF2 data. Using these two values, we find rFF for each CF2 resonance: 

Ea= 5.7 kcal/mole rFF (at -2 ppm o) = 2.15 A 
't/ = 0.0128 psec rFF (at -36 ppm o) = 2.23 A 

rFF (at -45 ppm o) = 2.41 A. 
Then, we model the CF3 data by using the above Ea and 't/ values with rFF = 2.25 A and adjusting 
the E.ai and 'tcio values of the internal motion to visually fit the data. Because the CF3 T1 minimum 
was not attained, our ability to characterize the CF3 reorientation is limited. Ranges of Eai ana 'tcio 
describe the data equally well: 3.3 ::; E

0
i (kcal/mole) ::; 3.7 and 0.16 ::; 'tcio (psec) ::; 0.23. These 

values are comparable to values in the ancient literature for CH3 groups. 

In this data modeling, we find that, at 7.05 tesla, the CSA contribution to the CF2 1/f 1 is greater 
than the DD contribution, whereas, the reverse is true for the CF3 1/f 1. Using the parameters given 
above, without any adjustment, we can reproduce the 9.4 tesla relaxation data that we made to 
validate our approach. 

From the parameters given above, we find that 'tc at 25 °C is 193 psec. This "experimental" value is 
between the Stokes-Einstein-Debye value of 525 psec and the microviscosity-adjusted value of 88 
psec. The agreement is encouraging. We tentatively interpret the low 88 psec value as due to an 
interlocking "cogwheel" effect that tends to correlate the reorientation of neighboring molecules. 

The values of rFF obtained in this analysis increase with increasing distance from the central nitrogen 
atom. We used COSY to identify the CF2 resonances and found that the CF2 group at -2 ppm is 
next to the N atom and that at -45 ppm is the farthest from N. This apparent increase in F-F 
distance might be caused by high frequency vibrations that average out part of the DD and CSA 
interactions; such motion should be greater for the outer CF2 groups. For the inner CF2 group, the 
agreement with the experimental, non-NMR, distance of 2.19 A is excellent. . 

... 
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This R-1500 Fr-NMR spectrum of crotonaldehyde represents a 16 pulse acquisition; each pulse was 10 µsec with a pulse interval of 5 seconds. 

Digital is the new wave in high­

HIGH RESOLUTION DIGITAL 

60 MHz NMR. GET THE WHOLE 

resolution 60 MHz NMR spectroscopy. 

That's because it's not only faster than old 

analog technology, but it extends the 

application beyond the acquisition of a 

simple spectrum. And only Hitachi has it. STORY IN FIVE SECONDS. 
Hitachi's R-1500 60 MHz FT-NMR 

acquires a full spectrum in five seconds. 

But speed is just part of the story. 

The R-1500 will also perform FT experiments, such as solvent suppression, Ti relaxation time 

measurement, and Gated Decoupling. And you can manipulate FID data by applying various apodization 

functions. The result: substantial increases in sensitivity and enhanced resolution. 

For a simpler approach to digital 60 MHz NMR, Hitachi offers the R-1200 

Rapid Scan NMR spectrometer. It can acquire a quality, high-resolution 

spectrum in only 10 seconds. The R-1200 is also remarkably sensitive, 

accumulating up to 256 scans for enhanced signal-to-noise. 

Both systems come with a permanent magnet and our exclusive five-year warranty to ensure 

near-zero maintenance. Overtime, the cost of ownership is among the lowest in the industry. 

Faster speed, increased sensitivity and better 

and only from Hitachi, the world leader in 60 MHz 

sales, service and applications support network. 

resolution. Only in digital spectroscopy 

NMR, with the industry's best nationwide 

For the rest of the story, call 800-548-9001. 

HITACHI 
Hitachi Instruments, Inc., 3100 N. First Street, San Jose, CA 95134-9953 



FAX FOR IMMEDIATE INFORMATION 
ON HITACHI'S DIGITAL 60 MHz NMR 

I am interested in the: 

□ R-1200 Rapid Scan cw Spectrometer 
□ R-1.500 FT-NMR Spectrometer 

NAME: 

POSITION: 

COMPANY: 

ADDRESS: 

CITY: 

BUSINESS PHONE: 

FAX to: 408-432-0704 
Attn: S. Lee 

STATE: ZIP: 

Do YOU USE AN NMR SPECTROMETER IN YOUR WORK? 

IF YES, PLEASE LIST MANUFACTURER AND MODEL: 

YES O No 0 

- - - - - --- - --

APP LI CAT 1O N ( s): - --- - ---- ---------- ---

ARE YOU CONSIDERING AN NMR SPECTROMETER FOR PURCHASE? YES O No 0 
IF YES, AT WHAT FIELD STRENGTH? --- - - ------- - ---

1 F YES, WHEN DO YOU NEED IT? _ _ ____ _ _ _ _ ______ _ 

HAVE YOU DISCUSSED YOUR APPLICATION(S) 

WITH A HITACHI REPRESENTATIVE? 

YES O No O 

IF NO, WOULD YOU LIKE A HITACHI 

REPRESENTATIVE TO CONTACT YOU? 

YEs o No o 

ALL NMR PRODUCTS ARE COVERED 

BY THE HITACHI 5 YEAR WARRANTY 

HITACHI 
Hitachi Instruments, Inc. , 3100 N. First Street, San Jose, CA 95134-9953 
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TUDelft 
Delft University of Technology 
Faculty of Applied Physics 
Delft 
The Netherlands 

Dr. B .L. Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 U.S.A. 

March 29, 1994 
(received 4/23/94) 

Imaging of flow and diffusion in flowing water. 
Dear Dr. Shapiro, 

428-19 

In the framework of a study of diffusion techniques for in vivo NMR, we have applied Peter van 
Gelderen's single shot diffusion experiment [1] to flowing water. In an Oxford Instruments 4.7T 
superconducting magnet, equipped with Doty shielded gradient coils we had a 17 mm diameter 
tube with water flowing at about 6 mm/sec. Parallel to the direction of the flow a slice was 
selected with a 90- and a 180 degree RF pulse. With ari alternating readout gradient (81 mT/m) 
following the 180 puls 15 gradient echoes were obtained. By repeating the experiment with 64 
different values of a phase encoding gradient, which was applied in between the two RF pulses, we 
obtained 15 images of the flowing water with a time separation of 12.1 msec. Since the phase of 
the even echoes is compensated for flow, it should be possible to obtain the diffusion coefficient 
from their amplitudes. 
In the Figure below you find images of the first and of the last echo. The displacement of the liquid 
due to the flow (from right to left in the images) is clearly visible. The difference in amplitude in 
the two images is mainly due to diffusion. Images of the phase also gave us the information on the 
flow and demonstrated clearly the flow compensation in the even echoes. 

We obtained a diffusion coefficient of (2.0 ± 0.2)* 10-5 cm2/s, which is of the right order of 
magnitude, but we don't think that the results sofar are appropriate for in vivo application. 

Please credit this contribution to Dr. Bovee's account. Sincerely, 

~ 
Patrick Bintevinos, Joris Creyghton 

1. P.van Gelderen, A.Olsen, C.T.W. Moonen JMR Al03, 105-108 (1993) 
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Departments of Radiology & Pathology 

NMR LABORATORY 
4301 West Markham, Slot 582 
Little Rock, Arkansas 72205-7 t 99 
501/686-6105 
Fax 501/686-5406 

Richard A. KomoroskJ, Ph.D. 
Professor 

Dear Barry: 

April 8, 1994 
(received 4/12/94) 

Dr. Bernard L. Shapiro 
966 Elsinore Court 

Palo Alto, CA 94303 

For the last several years, my collaborators (Dr. C.N. Karson, Dr. J.E.O. 
Newton, D. Cardwell, J . Sprigg, and J . Pearce) and I have been using in vivo 19F 
NMR spectroscopy to study psychoactive drugs in human brain. Several drugs 
used in the treatment of psychiatric conditions have fluorine as a part of their 
structure. The one most studied is the antidepressant fluoxetine (Prozac), which is 
widely prescribed and has received considerable press recently. We have measured 
drug concentration in the brain for 22 patients and achieved a crude localization of 
signal to brain (Magn. Reson. Med. 1994; 31 :204-211, and references therein). To 
achieve a more reliable quantitation, we measured the 19F T1s in vivo in human 
brain in 5 patients ( 10 runs). The results are shown in the figure vs. the in vivo · 
fluoxetine concentration. The numbers designate the patient in the overall study. 

We were initially surprised to find a large variation in the 19F T1, even for the 
same patient at a different time. The quality of the T1 fits, extensive T1 

measurements on phantoms, and a "true" in vivo repeat measurement (two runs 
on patient 12 at about 4 µg/ml separated by 1 day) lead us to believe that the T1 
differences are real, and not primarily experimental error. Measurements on the 
same patient at widely different times are not a reliable indicator of technique 
reproducibility because of changes in brain concentration, metabolism, and perhaps 
timing of the scan relative to adminstration of the drug. We found that the 19F T1 

correlated weakly with brain concentration (r=0.62, p=0.055). 
The behavior of T1 with concentration can be rationalized on the basis of a 

simple exchange model for bound and unbound fluoxetine within the brain. At 
higher brain concentrations, more drug is not bound, is relatively free motionally, 
and has a higher T1• The T1 differences may also arise from varying relative 
amounts of fluoxetine and its major metabolite norfluoxetine, both of which 
contribute to the in vivo peak. FLUOXETINE: Tl vs. BRAIN CONCENTRATION 

400 

With best regards, 
2l . 

d:L 
Richard A. Komoroski 
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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! Our NEW Models 3446 and/or 3445 operate 
from 10-130 MHz and are conservatively rated at 1000 
watts for low field NMR and currently 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 ... 

Call AMT today for a price that will really flip your spins! 

3080 Enterprise Street ■ Brea, CA 92621 ■ (7141993-0802 ■ Fax (7141993-1619 

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 less 
than 1 µs for multi-pulse 

CAIVIT 
a Spectrian company 



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 

1800 W 
10ms 

3446 

10-130 MHz 

1000W 

100W 

900W 
20 ms 

Up to 1 0% Up to 1 0% 
5% to 10 ms typ. 5% to 20 ms typ. 
Second: - 25 dBc max. 
Third: - 12 dBc max. to 30 MHz 

- 25 dBc max. above 30 MHz 

10° to rated power, typ. 
4° to 20 ms duration, typ. 
< 1 O dB over thermal 
< 1 µ s on/off, TTL signal 
100% max. 

1. Infinite VSWR at rated power 
2. Input overdrive, up to + 10 dBm 
3. Over duty cycle/pulse width 
4. Over temperature 

Supplemental Characteristics: 

Indicators, front panel 1 . AC power on 4. Overdrive 

Other members of AMT's " 
NMR/NMRI Family: 

3205/3200 tt 

6-220 MHz, 300/1000 W 

3415/3414 
20-200 MHz, 4 kW /7 kW 

3304 
30-310 MHz, 400 W 

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

6. Over duty cycle 
2. CW mode 5. Over pulse width 7. LCD peak power meter 

System monitors 

Front panel controls 

AC line voltage 

AC power requirements 
Size (HWL, inches) 
Net weight 

3. Overheat 

1. Forward/Reflected RF power 3. DC power supply fault 4. Thermal fault 
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 
700 VA 
8.75 X 19 X 24 
75 lbs. 

<AIVIT 
3080 Enterprise Street ■ Brea, CA 92621 ■ (7141993-0802 ■ Fax (7141 993-1619 

a Spectrian company 
(AMPXOOHV) 02/94 



THE UNIVERSITY OF SYDNEY 

DEPARTMENT OF BIOCHEMISTRY 

30 March 1994 
(received 4/8/94) 
Dr B. L. Shapiro 
Tamu NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 

Dear Dr Shapiro, 

SYDNEY NSW 2006 

AUSTRALIA TELEPHONE:(02) 692 2597 
FACSIMILE: (02) 692 4571 

Neural Networks Used to Interpret PFG Diffraction-like Effects ln_Packed Arrays or Spheres 

A diffraction-like effect has been observed in the PFG spin-echo (SE) NMR experiment when the echo 
attenuation, R, or a resonance arising from a species confined to the void volume of porous media is 
observed [l]. When R is plotted as a function of the wave vector q (21tq = -y6g; where g is the 
magnetic field gradient vector and 6 is the duration of the field gradient pulse), the effect is manifest 
by a 'coherence' when the magnitude of q is equal to the distance between neighboring 'pores', b. We 
have observed this phenomenon in a packed bed of -100 µm glass beads (Fig. 1) using a PFG 
longitudinal eddy current delay (LED) pulse sequence [2] to monitor 1-lzO diffusion in the pores of the 
bed. The mean glass-bead diameter, which was measured using image analysis of a scanning electron 
micrograph of the beads, was 105 ± 23 µm. For randomly packed spheres the value of b is 
approximately equal to the sphere diameter (e.g., [l]). The effective diffusion coefficient, Dcff' of the 
1-lzO was estimated to be 1.40 x lQ-9 m2 s·1 from the low-q values of R. Non-linear least-squares 
(NLLS) regression of the pore-hopping equation for a pore glass [3] onto the values of R resulted in a 
low estimate of b (83 µm) but a reasonable estimate of Dctr (1.35 x lQ-9 m2 s·1). Better estimates of b 
but poorer estimates of Derr were obtained by performing NLLS regression analysis using values of 
logR; the estimated values of b (µm) were 95, 98, 103 and 106 for each of the diffusion times (s) of 
2.5, 3.0, 3.5 and-4 and the mean value of Derr was 0.7 x 10-9 m2 s·1• The differential performance of 
the two methods of analysis suggests that the model, for which the expression relating R to physical 
parameters ofb, Dctr (and also pore radius) has been derived, may not adequately describe the physical 
system. It is possible that the 'pore equilibration' assumption that is fundamental to the pore-hopping 
analysis used here may not hold for packed spheres because the pores so formed can have complex 
shapes, have extremities separated by a distance as large as b and be connected to other pores via 
variable cross-section 'throats' rather than channels [4]. Therefore it is difficult to visualize that in the 
time taken for a molecule to diffuse a distance b, to a neighbouring pore, all the molecules remaining 
in the original pore may be found with equal probability anywhere in the pore irrespective of their 
starting position. · 

Monte Carlo simulations of diffusion can be performed without incorporating such assumptions [5, 6]. 
We have performed MC studies in which the diffusion of 1-lzO was simulated in the interstices of 
cubic-packed spheres. Simulations were performed for five different porosity values and six different b 
values (using diffusion times - b2 / 2 Derr; Fig. 2). The values of R, recorded as a function of q, from 
these simulations were used to train a three-layer feedforward neural network to predict the porosity 
and value of b in five MC-simulated test data sets. The mean error in the estimates for porosity and 
the value of b in the test data sets was 1.24% after 10,000 training iterations. In all test sets NLLS 
regression of the regular lattice pore hopping model [3) onto the values of R resulted in a value of b 
that was less than the value used for the simulation. The mean error of these estimates of b was 11 %. 
We are currently using MC simulations to investigate diffusion in randomly packed spheres. 

[l] Callaghan, P. T., Coy, A., MacGowan, D., Packer, K. J. and Zelaya, F. 0. (1991) Nature, 351, 
467-469. 

[2] Gibbs, S. J. and Johnson, C. S. (1991) 1. Magn. Reson., 93, 395-402. 
[3] Callaghan, P. T., Coy, A., Halpin, T. P. J., MacGowan, D., Packer, K. J. and Zelaya, F. 0. (1992) 

1. Chem. Phys., 97, 651-662. 
[4] Graton, L. C. and Fraser, H.J. (1935) 1. Geol., 43, 785-909. 
[5] Lennon, A. J. and Kuchel, P. W. (1994) 1. Magn. Reson. Series A, in press for March. 
[6] Piton, M. C., Lennon, A. J., Chapman, B. E. and Kuchel, P. W. (1994) 1. Colloid Interface Sci . 

. in press. 
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Figure 1. Echo attenuation of interstitial Hp in packed glass beads recorded as a function of q. The 
data shown for diffusion times (s) of0.5, □; 1.5, O; 2.5, Ll; 3.0, V; and 3.5, ◊, were the result of 
PFGLED experiments with 't = 30 ms, o = 2 ms and g increments of 7 .28 mT m·1• 
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Figure 2. Model used for the MC simulation of diffusion of Hp in cubic-packed spheres and typical 
simulated (n = 32) ·values ofR obtained (b = 15 µm; porosity= 0.57 ). Different porosities were 
simulated by reducing the sphere radius and leaving the unit cell dimensions unchanged. Different 
values of b were simulated by altering the unit cell dimension. 

Sincerely, 

A-J.· L/Ch-/40./LLL 
Alison J. Lennon Philip W. Kuchel 



Digital Signal Processing for 
Wideline Applications 
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5 MHz Data Acquisition and DSP for 
Superior Wideline Spectra 

~- 9001 
REG I STERED 

Now you can match the power of Varian's 
Digital Signal Processing with the speed of the 
new UNITYplus 5 MHz ADC to achieve 
supelior wideline bandshapes. 

Varian's 5 MHz sampling rate provides 
oversampled data, allmving you to optimize 
the ,videline echo position. And our flexible 
DSP products, integrated ,vith ,videline solids 

data processing, reduce data size and 
spectral ,vidth without introducing 
bandshape distortion or noise. 

Explore the possibilities of Varian's 
Digital Signal Processing for all of your 
solids NMR applications. For details, 
contact the Varian office nearest you. 

Varian Associates 3120 Hansen Way, llldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
Intcnrntional AG Kollerstrasse 38, CH-6303, Zug, Switzerland Tel: ( 42) 44 88 44 • Varian GmbH Alsfelderstrasse 6, 
D-6100 Darmstadt, Germany Tel: (0 61 51) 70 30 • Varian Instruments Ltd. 3rd Matsuda llldg., 2-2-6 Ohkubo-Shinjulm, 
Tokyo, Japan Tel: (3) 3204-1211 

varian@ 



Wideline Data Acquisition 

• 2 MHz and S MHz data sampling options 

• High-performance wideband receiver 

• High-power, high-performance linear rf amplifiers 

• Broadband Wideline•nmr probes for superior rf homogeneity, short pulse widths, 
and excellent VT performance 

Digital Signal Processing for 
Solids Applications 

• Sharp filter cut-off for narrow bandwidth spectra 
without anti-aliasing artifacts 

• Flexible integration with solids data processing 

• Customized digital filter and downsampling capability 

Call your sales rcprcsentati,·e. Australia (J) 543 8022. Austria (1) 69 55 450. Belgium (2) 721 4850. Bmzil (11) 829 5444. Canada (416) 
457 4130. Denmark (42) 84 6166. Fmncc (1) 69 86 JS JS. Gcmrnny (6151) 70 JO. Italy (2) 753 1651. Japan (J) 3204 2111. Korea (2) 561 
1626. Mexico (5) 5JJ 5985. Netherlands (J40J) 50909. Norway (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42) 
44 88 44. UK (932) 24 37 41. US 800-356-4437. Other International (415)424-5424. 

MAG-8129/623 

varian@ 
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Abbott Laboratories 
One Abbott Park Road 
Abbott Park, Illinois 60064-3500 

March 31,1994 (received 4/9/94) 

RE: Proline-edited HACA(CO)(N) experiment 

Dear Dr. Shapiro: 

428-27 

We recently developed a technique based on the 2D HACA(CO)(N) experiment which can 
be used to identify the Ha and ca signals of the residues preceding prolines1. This e~eriment 
eliminates the signals corresr,onding to the non-proline residues by dephasing their 1 N magneti­
zation by the one bond 15N- H scalar coupling. 

The major experimental obstacle in this experiment_ is to detect the desired Ha resonances 
in the presence of intense artifacts from the water signal. We initially attempted to do this experi­
ment by using presat and gradients to suppress the artifacts from water, but as shown below 
(right), this was not a resounding success. However, much better suppression was obtained by 
using gradients for coherence selection of the desired resonances. This approach allowed us to 
identify six of the seven expected Ha;ca resonances for the residues preceding prolines in FKBP. 

Sincerely, 

Ed Olejniczak, Steve Fesik 

1. Olejniczak, E.T. & Fesik, S. W. J. Am. Chem. Soc. (1994) 116, 2215-2216. 
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UNIVERSITY OF MISSOURI-ROLLA 
Missouri's Technological University 

Professor B.L. Shapiro 
T AMU Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 
NMRofPOLYMERS. 

F ACSS XXI and MMRS-5 

Frank 0. Blum 
Department·of Chemistry 

142 Schrenk,Hall 
Rolla; Missouri 65401-0249 

(314)•341-4451 ·(or4420) 
Bltnet • FBLUM @ UMRVMB 

Internet· FBLUM@ UMRVMB.UMR.EDU 

March 26, 1994'. 

The 21st Federation of Analytical Chemistry and Spectroscopy Societies (FACSS) Meeting will be held from Oct 
2-7, 1994 in St.Louis, MO, USA. Held jointly with this meeting will be the 5th Missouri Magnetic Resonance 
Symposium (MMRS) on Wednesday (Poster session, PM) and Thursday (oral sessions, AM, PM) of that week. 

Contributed. papers are now being solicited for this symposium in all areas, of magnetic resonance. Student· 
posters are especially of interest. Students giving posters .in the MMRS poster session (Wed. PM) are eligible to · 
apply.for a stipend ($35) to cover registration costs for the entire FACSS.meeting; A copy of the abstract of the 
poster presentation should be sent to F.D. Blum to.apply for these. There are a limited number, so interested 
students need to apply soon. 

Currently, the list of invited speakers includes: H.N. Cheng (Hercules), P. Smith (Dow), J. Garbow (Monsanto), 
F. Blum (Missouri-Rolla), C. Wade (IBM), S. Kaplan (Xerox), J. Miller (NRL), N. Zumbulyladis (Kodak), J: 
Schaefer (Washington U.), and T. Cosgrove (Bristol). · 

For registration and· abstract materials; contact: FACSS National Office, 198 Thomas Johnson Dr., Suite S-2; 
Frederick, MD, 21702-4317, USA. (310-846-4797). 

Sincerely, 

~ 
Curators' Professor of Chemistry 
and Senior Investigator 

Materials Research Center 
rooaaaaoaaaaaaaaaaaaaaaaaaaaooaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaooaaaaaaaaaaaaaaaaaooaaaaaaac 

NMR Spectroscopist Looking for .a Job 

Jacques Reuben, a seasoned and well-published NMR spectroscopist/analytical scientist, has 
lost his employment in the recent corporate downsizing and is looking for n new Job, He has 
14 years of industrial experience in analytical problem solving, molecular structure 
determination, chemical kinetics, and reaction mechanisms; Broad background includes 
physical chemistry, biophysical chemistry, organic chemistry, inorganic chemistry, and 
biochemistry. Experience with phosphazenes, cyclodextrins, ESR spectroscopy, free radicals 
in polymers, disposability of plastics. Particular expertise in: 

• 
• 
• 
• 
• 
• 
• 

Carbon-13 NMR of carbohydrates 
Cellulose ethers - Process evaluation through product analysis 
Structure of water soluble polymers 
Analysis of paper chemicals: wet strength resins and sizing agents 
Kinetics of substitution reactions 
Interaction between small molecules/ions and biopolymers 
Lanthanide shift and relaxation reagents 

A recent analysis of his accomplishments indicates that Jacques has strong analytical skills 
with the ability to be persistent and disciplined in his pursuit of an objective where he can 
apply persuasion and is willing to take reasonable risk. 

Jacques is willing to relocate. If you can help him in his job search please call him at (302) 
478-5860 or write to him at 38 Club Lnne, Wilmington, DE 19810-3309: 

.::: 



GRADIENT SHIMMING 
Optimization of magnetic fields is crucial for high resolution NMR 
spectroscopy. So far the approach to shimming the field is pragmatic, 
slow and dependent on the operators skill and endurance. Now Bruker 
has adapted an auto shimming technique, which is currently used on 
diagnostic MRI systems, to facilitate the shimming of high resolution 
samples. 

Automatic homogeneity adjustment of the x,y,z shims can be done using a 
three dimensional phase mapping technique as used by whole body imaging 
systems. For each automatic iteration, we acquired a 3D data set (64 x 32 x 
32 increments) which takes ca. 10 minutes. The kn~wn shape and corrections 
of the actual shim system are then used together with these results to calculate 
an optimal shim setting for the sample. Following this, a 1D NMR experiment 
can be done to check the resulting magnet homogeneity. 

We have applied this technique at 500 MHz using the Bruker 5 mm TXI 
(inverse triple resonance) GRASP-III (GRAdient SPectroscopy with x,y ,z­
gradients) probe, together with the BOSS-II shim set (using Zl-Z6 and 12 off­
axis gradients) and found that it can dramatically improve the field 
homogeneity and reduce the time needed to reach optimal field homogeneity. 

Our results show that 
gradient shimming can 
be extremely 
successful, quick, and 
give results that are as 
good or better than 
those produced by 
experienced 
spectroscopists. As an 
example, the 1D 
proton spectrum of 2 
mM ubiquitin (90% 
H2O/10 % D2O), 
following conventional 
shimming is shown in 
Figure la. 

We then deliberately 
misset the major shim 

la 

lb 

le 

ppo 10.5 10 . 0 g_5 g _o B.5 B. 0 7.5 7 . 0 6 .5 

values to give the poorly shimmed spectrum shown in figure le. 

After one iteration of the automatic gradient shimming procedure, we obtained 
on first try, a spectrum shown in Figure 1 b, that is as good as the spectrum 
shimmed by the spectroscopist. 

D<) 
BRUKER 

(_X-..J 
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We then applied the automatic gradient shimming technique to the sucrose water 
suppression sample (2 mM sucrose in 90%H2O/10%D2O, with DSS for reference). 
The standard Bruker parameters for presaturation of the water resonance and 
acquisition of the data were used following the gradient shimming. We reached a 
more than satisfactory result following the third iteration of the automatic gradient 
shimming, such that the line width of the residual water resonance after presaturation 
(at 50% height of the DSS signal) is <53 Hz. 

Figure 2a: TIME = 0, 
shims not optimized. 

Figure 2b: FIRST 
iteration. 

Figure 2c: THIRD 
iteration. 

An additional example is shown for our results using a sample of BPTI (1.5 mM in 
90%H2O/10%D2O). A 1D proton experiment (16 scans, 2 dummy scans) was 
acquired with a 1. 3 second water presaturation. After a second iteration of the 
gradient shimming routine, we achieved very respectable results. 

Figure 3a: TIME = 0, 
using starting shim 
values. 

Figure 3b: FIRST 
iteration, with a clear 
improvement in the water 
linewidth. 

Figure 3c: SECOND and 
final iteration gives good 
resolution and linewidth. 

These examples show that it is possible to perform successful gradient shimming on 5 
mm samples with the Bruker GRASP-III probes within a short period of time and with 
excellent results. This technique offers promise for the challenges of shimming more 
difficult sample volumes, such as 2.5, 8.0 and 10 mm samples, or even 5 mm samples 
with a short filling height. 

Bil 3/94. P.van Zijl, M. O'Neil-Johnson, S. SUkamar, R. Hurd, P.Webb 

.;:: 

.:: 
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11111 BROOKHAVEN NATIONAL LABORATORY -------~------------------------(Ill I ASSOCIATED UNIVERSITIES, INC. 

Department of Chemistry 

Professor Bernard L. Shapiro 
Editor/Publisher, TAMU NMR Newsletter 
966 Elsinore Court 

April 26 1994 

Upton. Long Island. New York 11973 

(516) 282 , 
FTS 666/ 3109 

Palo Alto, California 94303 Dynamic NMR, as Manifest in Relaxography 

Dear Barry: 

Chemists have long been intrigued by the effects on the spectrum of the facile equilibrium exchange of 
spins between two or more environments with different resonant frequencies. This phenomenon has been 
termed Dynamic NMR (DNMR) spectroscopy. Of course, there are many situations in which there is no disper­
sion in frequency. Since 1991, we have been advocating that the distribution of relaxation times - what we like 
to call the relaxogram - has some of the attributes of the spectrum.1 In many ways, it is another dimension for 
NMR - and there is one for each kind of relaxation time: T1, T2, and Tip• The relaxogram is formally the 
inverse Laplace Transform (ILT) of the relaxation decay data set - and its study can be termed relaxography. 

The Figure illustrates the manifestation of DNMR in relaxography. 2 Panel A shows a stacked plot of 
longitudinal relaxograms obtained (at 9.4 T) for the 1H2O signals of suspensions of yeast cells with densities 
averaging 3.43 (± 0.16) x 109 cells/mL but containing different concentrations of the clinical MRI contrast 
reagent (CR), GdDTPA2-, in the extracellular space. For the relaxogram of the suspension with no CR, the 1H2O 
inversion recovery data are shown above the stacked plot. The top relaxogram is the formal IL T of these data, 
and the solid line through them is the LT of the top relaxogram. The data for the suspension with 5 mM CR are 
shown at the bottom of the stacked plot and they bear an analogous relationship with the bottom relaxogram. 

The facts that the single relaxographic peak observed in the absence of CR shifts to smaller T 1 values with 
increasing [CR0] before being resolved into two peaks, and that, after this, the relative area of the peak with . 
smaller T1 (assigned to 1H2O0) increases at the expense of that of the peak with longer T1 (assigned to 1H2Oi) are 
clear indications of the presence of equilibrium transcytolemmal exchange of the water proton spins. Although 
Gd DTP A 2· does not cause a shift in the resonance frequency of I H2O, it does shift the T I of the extracellular 
spins to a smaller value. The theory for exchange between two environments with different relaxation times but 
the same resonant frequency has been known since McConnell modified the Bloch equations in 1958.3 Panel B 
shows a fitting of the relaxographic results of panel A with a two-site exchange model having five independent 
variables: the T1 value of 1H2O0 in the absence of CR, T100, the T1 value of 1H2Oi, TH, the relaxivity of 
extraceliular CR, r10, the fraction of 1H2O that is intracellular, Pi(= l-p0), and the average pre-exchange lifetime 
of intracellular 1H2O spins, 'ti(= t 0 (pJp0)). The observable quantities are: the position of the relaxographic peak 
at the smaller T1 value, T1s, the position of the peak at the larger T1 value, T1L, and the relative area of the peak 
at the smaller T1 value, as (= 1-aL), The widths (and heights) of the relaxographic peaks are not particularly 
meaningful, because of the regularized nature of the numerical ILT procedure used.2 In panel B, a plot of Ti-1 
versus [CR0], the T1s·1 values are given as open circles, the T1L-1 values as filled circles, and the asfaL ratio values 
are given (in the inset) as open diamonds. The three solid curves are the theoretical values for these quantities 
from a four-parameter fitting. With T100 held constant at 2.22 s, the values for the other four variables 
corresponding to the fitting are: Tli = 0.942 s, r10 = 2.35 s·1(mM)-1, Pi= 0.36, and 'ti= 0.672 s. The last two 
are in good agreement with literature results.2 

There are two major differences between DNMR relaxography and DNMR spectroscopy. The first is the 
change in relative areas of the two relaxographic peaks (inset of panel B). This does not happen in DNMR 
spectroscopy during coalescence, or emergence therefrom. The second is the fact that because of rapid 
exchange, the two observed T 1 values are each smaller than their respective true T 1 values (the dashed curves for 
r10 and Tli-1 are each lower than their respective solid curves in panel B). In DNMR spectroscopy, the observed 

TELEX: 6852516 BNL DOE 
(516)282-7902 

FACSIMILE: €616~ 282 §815, FT£ Me a815 CABLE: BROOKLAB UPTONNY 
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resonance frequencies are always intennediate between those operative in the absence of exchange. Compare 
this Figure with the results of a DNMR spectroscopic experiment we reported in the bark Ages,4 which is quite 
analagous to that here. · 

In the in vivo context, we have seen 1H2O T1 rela~ograms such as those shown in panel A after the 
injection of GdDTPA2- into mice.5 When we include spatial encoding in the pulse sequence - combined 
relaxography and imaging - we can obtain very inter¢sting results. An image made from only the spins 
represented by one relaxographic peak can be ~alled a relaxographic image;2 The relaxographic image from 
the 1H2O0 peak is a direct image of the distribution volume of the CR. It is an extracellular map of most tissues 
and a plasma (or vascular) map of the healthy l:>rain, sinc_e the . blood-brain-barrier constrains the CR to the 
plasma. The relaxographic image from · the 1IfiOi pea~ is a parenchymal map of the healthy brain and a 
cytoplasmic volume map of most tissues. The latter will allow the determination of the thermodynamic 
concentrations of intracellular metabolites in vivo, and in a relatively noninvasive manner. Conversely, we can 
observe relaxograms from single imaging voxels of less than 500 nL nominal volume. This is because the 1 H2O 
signal is by far the strongest from tissue. These localized relaxograms can allow a good estimate of the 
thermodynamic value of [CR0 ] in the voxel. In this context, the T18-1 curve in panel B can be used as a calibra­
tion curve and it is important to note that it is not the same as that obtained for a simple aqueous (cell-free) 
solution (ricF = 3.81 s-1(mM)-1, open triangles and dashed line in panel B). 

Charles S. Springer, Jr. 
Chemist/Professor of 
Chemistry, USB 

Best regards, 

Jing-Huei Lee Christian Labadie 
Postdoctoral Associate 
Center for Magnetic 

Resonance· Research 
University of Minnesota 

Gabor Vetek 
Research Assistant 
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POSITION AVAILABLE 

'NMR SALES REPRESENTATIVE 

CHEMAGNETICS/OTSUKA ELECTRONICS, INC., a rapidly growing 

company .specializing in NMR instrumentation, is seeking a sales 
person .for the .North Eastern U.S. region. Knowledge :of NMR 

technology and ·applications essential. Existing contacts within the 
end.:user ·community desirable. Competitive. remuneration J)ackage. 

Send ·confidential resume and salary history to the following address or 
call Ms. Pam Jones. 

CHEMAGNETICS/OTSUKA ELECTRONICS, INC. 
ATl'N: Richard N. Moore 

2555 Midpoint Drive 
Fort Collins, CO 80525 

Tel: (303) 484-0428 
Fax: ·(303) 484-0487 



Specially designed . 

SYI\,flvffiTRICAL NMR MICROTUBES 
for Aqueous samples 

This unique NMR microtube is made of a special type of hard glass which has an excellent 
chemical durability and a magl'ietic susceptibility which matches that of D20- Therefore, the 
best resolution of a sample can be obtained in a D2O or H2O solution. 

r•-·---------180 mm---------_.. 

Outertube 
=~----------------------....1_ 
111111 I 4.20 ± 0.01 mm 4.965 .,g_005 mm 
c::=::::::L..------.:l:.---------------.----1::1 I 

I+- 180 mm _________ _.. 

r- 15mm➔I+- 25mm 4 Insert _.L ______________ _L 

4.17 1:Cos mm 4.1 1.02mm -r -f-
Complete Set 

( 

SHIGEMI SYMMETRICAL 5mm NMR MICROTUBE SYSTEM 

complete Insert outertube 
Set length ID OD length ID OD Bottom* 

length 
<mm) <mm) cmm) cmm> cmm) cmm) cmm> 

BMS-0058 180 2.6 4.1 180 4.2 4.965 8 
BMS-005V 180 2.6 4.1 180 4.2 4.965 15 

*For best results, choose the one that matched your probe coil height most closely. 

SHIGEMI, INC . 
. 4790 Route 8 0 Allison Park, PA 15101 • USA 

Tel: (412)444-3011 o Fax: (412)444-3020 



Specially designed 
Thin Wall NMR Sample Tube 

Shigemi's high precision thin wall NMR sample tube has a unique construction. The 
wall thickness of this particular tube is reduced only around the position of the 
detection coil. The result of this new invention allows an increase in the sample 
volume and higher sensitivity without sacrificing Its mechanical strength. 
Therefore, there Is no need for special handling during routine usage of our 
Shigemi NMR tubes. 

Fla.1a Flg.1b 

The spectra Of 20mm sucrose In D20 
. were obtained with a slngle scan 
without apodlzatlon prior to 
Fourier transfOrmatlon on a Bruker 
AMX-600 spectrometer at 298 K. av 
using Shigemi high quality smm 
standard tube (Flg.1a> and the 
Shigemi highly sensitive thin wall 
5mm tube (Flg.1b>, the · spectra 
confirms a sensitivity enhancement 
Of about 10%. 

--------- 180mm -----------:)-

~ 40mm ➔ 

PST-001 and PST-002 

190mm ------------­
~ 50mm-➔ 

) 
STS-001,STS-002, ST10-001, and ST10-002 

····································-··-····································································-······························································· 
O.D. 

(mm> 

5 

8 

10 

concen-
Product Wall tricity /Camber OD ID 
Number cmm, (µ) (mm> (mm> 

. PST-001 0.21 20/8 4.96 + 0.00 • 0.01 4.54 :t 0.01 
PST-002 0~21 40/15 4.96 + 0.00 • 0.01 4.54 :t 0.01 
STS-001 o.2s· 40/8 ILOO + 0.00 • 0.01 7.52 :t 0.01 
STS-002 0.25 50/15 8.00 + o:oo • 0.01 7.52 :t 0.01 
ST10-001 0.25 40/8 9.98 + 0.00 • 0.01 9.52 :t 0.01 
ST10-002 0.25 50[15 9.98. + 0.00 • 0.01 9.52 :t 0.01 

SHIGEMI, INC. 
Suite 21, 4790 Route 8 • Allison Park, PA 15101 • USA 

Tel:(412)4;44'-!011 • Fax:(412)444~!020 

Price Each 
1-99 100+ 

$15.00 $1:S.50 

$1:S.OO $12.00 

$:S1.00 $21LOO 
$27.00 $25.00 

$!8.00 $!2.00 
$!2.00 $28.00 

,;; 



Almost Every NMR and MRI Test 
Depends On This Moveable Part 

. . . 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. 

"1.: It . ~. vo ron1cs~ 
CORPORATION ~ 

100-10 FORD ROAD • DENVILLE, NEW JERSEY07834 
PHONE: 201-586-8585 • FAX: 201-586-3404 

Teflon is a registered trademark of E.I. DuPont Co. 
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FORTHCOMING NMR MEETINGS, Continued from page J. 

Symposium on "NMR as a Structural Tool for Macromolecules: Current Status and Future Directions. Indianapolis, IN, October 30 - November 1, 
1994; Contact: Ms. Padmini Nallana, Coordinator. NMR Symposium. Dept. of Physics. Indiana University Purdue University Indianapolis. 402 
N. Blackford St.. Indianapolis. IN 46202-3273; Tel. (317) 278-1263; E-mail: PADMINI@INDYVAX.IUPUI.EDU; Fax: (3172) 274-2393. 
See T AMU NMR Newsletter ill 31 . 

36th ENC (Experimental NMR Conference). Boston. MA, March 26 - 30, 1995; Contact: ENC, 815 Don Gaspar, Santa Fe. NM 87501; (505) 
989-4573; Fax: (505) 989-1073 

12th International Meeting on NMR Spectroscopy, Sponsored by the Royal Society of Chemistry, Manchester, England, July 2 - 7, 1995 [sic]; 
Contact: Dr. J. F. Gibson or Ms. G. B. Howlett- See TAMUNMR Newsletter ill, 5; Phone: (44-71) 437-8656; Fax: (44-71)437-8883. 

!SMAR 1995, Sydney, NSW, Australia, July 16-21, 1995; Contact: Dr. Les. Field, Dept. of Organic Chemistry, Univ. of Sydney, Sydney. NSW 
2006. Australia. Phone: +61-2-692-2060; Fax: +61-2-692-3329; Email: ismar-95@biochem.su.oz.au Also, see TAMU NMR Newsletter 
fil, 26. 

Additional listings of meetings. etc., are invited . 

+ ♦ 

All Newsletter correspondence 
should be addressed to 

Dr. B. L. Shapiro 
966 Elsinore Court 

Palo Alto, CA 94303 U.S.A. 

(415) 493-5971 - Please call 
only between 8:00 am and 

10:00 pm, Pacific Coast time. 

• • ♦ • • 
Deadline Dates 

No. 430 (July) 

No. 431 (August) 

24 June 1994 

22 July 1994 

No. 432 (September) 26 August 1994 

No. 433 (October) 23 Sept. 1994 

Mailing Label Adornment: Is Your Dot Red? 

If the mailing label on your envelope of this issue is adorned with a large red dot or circle: this decoration 
means that you will not be mailed any more issues until a technical contribution has been received by me. 
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NEW NMR Solvents Available 
Exclusivel1: From ISOTEC, INC! 

□ 82-02094-2 Acetic Acid-d4 
11100%11 

10x0.8ml $63.00 
99.96 atom% 

0 82-00811-1 Dimethyl-d6 Sulfoxide 10x0.3ml $100.00 
99.996 atom% 10x0.5ml $163.00 
(first batch limited quantity, 99.99fil 10x0.8ml $260.00 

□ 82-70041-0 Deuterium Oxide ULTRA-D 10x0.8ml $65.00 
99.999 atom%! 1x10g amp $60.00 

0 82-00062-1 Ethyl Alcohol-d6 
11100%11 

10x0.8ml $190.00 
99.96 atom% 
(anhydrous) 

0 82-00254-4 Pyridine-d5 
11100%11 10x0.8ml $160.00 

99.96 atom% 

□ 82-03021-4 Tetrahydrofuran-d8 
11100%11 

please request size and price 
99.96 atom% 

prices FOB Miamisburg 

~lsotec also offers 0.6ml and 0.3ml sizes for bulk orders of the following NMR solvents: 

Acetone-d6 

Benzene-d6 

99.9 atom% 
99.6 atom% 

Dimethyl-d6 Sulfoxide 
Methyl Alcohol-d4 

99.9 atom% 
99.8 atom% 

To receive a copy ol our new catalog, technical information, price quotations, 
or to place an order please call: 

............ ·-··· ... ···~ .......... ,,. •. 
A matt .eson~ USA Company 

3858 Benner Road 
Miamisburg, Ohio 45342 

(800)448-9760 FAX (513)859-4878 



ECLIPSE NMR 
When you need answers! 

When we decided to 
design a new NMR spectrometer we 
knew second best would never do. 

So we went out and got the best 
hardware for the demanding 
graphical requirements of todays 
NMR work. That's right-only Silicon 
Graphics"' performance and 
reliability would do. It is a perfect 
match for JEOL's proven hardware 
and technology. 

Then we went to you, todays 
leading experts in NMR analysis, and 
asked what you needed. And you 
told us-a lot. We decided the only 
right way was to design a new way 
to analyze and present data. The 
result is ECLIPSE NMR from JEOL. 

We'd like you to see it first hand. 
Please call your nearest JEOL sales 
representative. 

JEOL USA, Inc. 
Applications Center 
11 Dearborn Road 

Peabody, MA 01960 
Tel: 508/535-5900 
FAX: 508/536-2270 

EMAIL: NMR@JEOL.COM 

I f:!69.!m I 
MS NMR ESR 




