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FORTHCOMING NMR MEETINGS 

Missouri Magnetic Resonance Symposium (MMRS-Vlll. Tan-Tar-A Lodge, Lake of the Ozarks, Osage Beach, MO, 
October 31, 1997. Contact: Frank D. Blum, Department of Chemistry, University of Missouri-Rolla, Rolla, MO 
65409-0010; 573-341-4451 , fblum@umr.edu,http://www.chem.umr.edu/midwest32 .html. See Newsletter 467, 39. 

Symposium "Magnetic Fields: Recent Advances in Diagnosis and Therapy". London, Ont. , Canada, November 14 - 16, 
1997. See Newsletter 468, 8 . 

39th ENC (Experimental NMR Conference), Asilomar Conference Center, Pacific Grove, CA, March 22 - 27, 1998; 
Contact: ENC, 1201 Don Diego Avenue, Santa Fe, NM 87505; (505) 989-4573; Fax: (505) 989-1073. See Newsletter 
460, 41. 

NATO ARW "Applications of NMR to the Study of Structure and Dynamics of Supramolecular Complexes", Sitges 
(Barcelona, Spain), May 5 - 9 , 1998. Contact: Prof. M. Pons, Dept. Quimica Organica, Univ. de Barcelona, Mart I 
Franques 1, 08028 Barcelona, Spain; http:/ /www.ub.es/nato/nato.htm; e-mail: miguel@guille.qo.ub.es 

Sixth Scientific Meeting and Exhibition, International Society for Magnetic Resonance in Medicine, Sydney, Australia, 
April 18 - 24, 1998. Contact: International Society for Magnetic Resonance in Medicine, 2118 Milvia St. , Suite 201, 
Berkeley, CA 94704; 510-841-1899. 

Fifth International Conference on Heteroatom Chemistry. London, Ont. , Canada, July 5 - 10, 1998. For details, see 
Newsletter 468, 40. 

XIVth International Conference on Phosphorus Chemistry, Cincinnati. OH, July 12 - 17, 1998. For details, see 
Newsletter 468, 40. 

Additional listings of meetings, etc., are invited. 
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SPECTROSPIN 

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

Wissembourg, August 20th 1997 

(received 9/2/97) 

PLAYING AROUND WITH RADIATION DAMPING AT 400 AND 800 MHz 

DearBany, 

We have recently tested the new Radiation Damping Compensation Unit (RDCU) 
developped in oollaboration with Professor Jean-Yves Lallemand's group (Ecole Polytechnique 
Palaiseau) on the AVANCE 400 and 800 Mhz. It is well known that the precessing of a 
Magnetization of highly concentrated nuclei creates a field HRD called the radiation damping field 
(also called FID field) as a consequence of a reaction of the detection circuit to the voltag~ generated 
in the detection coil by precessing magnetization [ 1]. This Field is perpendicular to the detected 
transverse Magnetization and is responsible of an additional "relaxation" phenomenon which is at the 
origin of some trouble in spectra of low concentrated biomolecules in water. In presence of natural 
radiation damping the water resonance flips back to it's equilibrium value much more quickly (near 
150 ms and 50 ms respectively at 400 Mhz and 800 MHz in presence of natural radiation damping 
instead of 3.2 s if radiation damping is suppressed). This results in the shortening of the T2 value and 
the broadening of the water peak. The protons of a protein or a peptide which are involved in 
exchange and/or dipolar coupling processes with the water protons show a relaxation behaviour 
which is influenced by the water peak radiation damping relaxation process. This results in a 2D 1H-
1H NOESY spectrum in a lowering of the intensities of the exchangeable protons peaks and of the 
biopolymer protons which show nOe's with the water protons. At higher fields (800 MHz) these 
peaks are much less intense as they should be in absence of radiation damping as is shown on figure 
1. The intensities of the peaks of all this protons is restored when radiation damping is compensated. 

The RDCU system is built as being possible to compensate the natural radiation damping or 
to enhance it. Thus the Radiation Damping Compensation Unit can operate during evolution, mixing 
and acquisition delays in ID, 2D or 3D experiments. If we have a look at the behaviour of the 
exchangeable proton peak intensities as a function of the mixing time (figure 2) at 400 Mhz in 
presence of natural radiation damping, when radiation damping is compensated or enhanced, we can 
take advantage from this situation to record fast NOESY experiments by compensating/enhancing 
the natural Radiation Damping every two scans with a specific phase cycle (figure 3). Thus for small 
mixing times(~ 50 ms) only the protons which are involved in exchange processes with the water 
protons are observed. 

[1] XI-AN Mao and CHAO-Hill Ye, Concepts in Magnetic Resonance, 1997, 173-187. 

} SA i Direcroire et Conseil de Surveillan<:e au capllal de --17 .000 000 F • RCS Stnsbourg 8 311 020 911 • Siret 311 020 911 000 i 3 • identification TVA F:ll S4 311 020 911 
. Banque Populalre Wi;sembourg 17607 00001 -40216791180 Rib 05•• SOGENAL Wlffl!mbourg 10067 00190 -19 260,22531/2 Rib 37 · 
' C.C.P. Stnsbo I 9S08 P . 
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Rows extracted from the two NOESY 
maps at the frequency of the water peak 
(4.75 ppm) showing the region of the 
NH protons involved in chemical exchange 
and/or dipolar coupling processes with 
the water protons. Top : radiation damping 
compensated, bottom : natural radiation 
damping. 
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Figure 1 : lH-lH NOESY maps recorded on the 2 mM Lysosyme sample in 90/10 H20/D20 (Mixing 
time = 150 ms) at 300 K and 800 MHz. Eight transients per 256 complex increments are taken 
in tl. The water elimination is done with a WATERGATE sequence. Both maps have been proces­
sed in the same manner (Fl, F2 Fourier transformation with a pi/3 shifted sine bell filter 
for both dimensions and no additional correction). A) The NH, CHalpha and CHbeta region is 
shown when radiation damping is compensated during the mixing and evolution times, B) the 
same region when natural radiation damping occurs. Note the quasi perfect water peak elimi­
nation in both experiments. 
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Figure 2 : Rows extracted from 2D lH-lH NOESY maps recorded on the 2 mM Lysosyme sample 
in 90/10 H2O/D2O at 300 K and 400 MHz at the frequency of the water peak (4.69 ppm). 
The exchangeable proton peak intensities are shown as function of the mixing time with 
A) the radiation damping is compensated during the evolution and mixing times, B) natu-
ral radiation damping occurs and C) the radiation damping is enhanced. 
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Figure 3 : lH-lH fast NOESY map recorded on the 2 mM Lysosyme sample in 90/10 H2O/D2O 
(Mixing time= 150 ms) at 300 Kand 400 MHz.Full spectrum width in F2 but only 0.3 ppm 
in Fl. Eight transients per 128 t1 increments. Radiation damping is alternatively com­
pensated/enhanced every two scans. Only the protons involved in exchange and/or dipolar 
coupling processes with the water protons can be seen. 

We are now looking for exciting new applications of our Radiation Damping 
Compensation Unit which should be commercialy available end of september 97. 

Sincerely Yours, 

Dr. Philippe LUX 

~~-~ --­Dr. Christian BREY ARD Jean-Max 







NMR-SUITE™ is 
the new, powerful NMR 
software package for Silicon Graphics® workstations, 
providing you with more applications, more flexibility, 
and more features .... all in one user-friendly package! 
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delivered with Integrity 
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Bruker's proven workhorse, is more 
flexible and easier to use than ever!! 

Key features include: 
-netZap™ to e-mail data anywhere! 
-Flexible user permissions for 

operation. 
-New expanded on-line help. 
-Shape Tool: allows simple 

generation, manipulation and 
analysis of complex pulse shapes. 

-On-line accounting. 
-E-mail notification. 
-User defined Installation.-

NMR-Check™ 
Run spectrometer hardware 
tests automatically. Or let our 
Bruker Service Center check 
your hardware via the Internet. .. 
no need for on-site 
service! 

- NMR-Sim™ 
Our popular program for 
numerical simulation of NMR 
experiments is now included 
in Bruker's NMR-Suite. 
Perfect for education and 
experiment verification! 

Running NMR experiments has 
never been easier. Just point 
and click, and let ICON-NMR 
do the rest! 
New module provides: 
-Unlimited experiments per sample. 
-On-line experiment time 

calculation. 
-Extensive permission routines 

for each log-in 

Bruker Instruments Inc. 

1Q Fortum~ DrivG 
c-X7 

IIRUKER 
NMR-Suite, XWIN-NMR, NMR-Sim, 

NMR-Check, ICON·NMR, and netlap 
Manning Park 
Billerica, MA 01821 

L>U 
www.bruker.com 

are trademarks of Bruker Inc. 
Silicon Graphics is a registered 
trademark of Silicon Graphics Inc. 
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Boost Your Sensitivity 4X Today! 

Bruker's CryoProbe 7M System Is Available Now 
for 400, 500, and 600MHz Spectrometers 

BACKGROUND 

Much press has been devoted 
in the last few years to the 
development of High 
Temperature 
Superconducting (HTS) 
materials. The advantage of 
using HTS materials in the 
construction of probe coils 
for NMR is a dramatic increase 
in the efficiency of detection. 
Bruker has been actively pursu­
ing the use of HTS technology in 
probe coils for some time. And 
we're happy to report the results 
from our first commercial HTS 
CryoProbe. These probes are 
based on an application of HTS 
technology that has been recognized with a 
1997 R&D 100 Award for Innovation. 

RESULTS 

Spectra from Bruker's first CryoProbe show 
dramatic improvements in sensitivity in 
homonuclear experiments versus conventional 
probes operating at room temperature (Figure 
1). T/le results show: 

• 4X Increase in Sensitivity 
•16X Rise in Sample Throughput 

If you have limited sample quantities or dimin­
ished sample solubility, these probes will be of 
particular interest to you as replacements for 
your current room temperature probe. The 

greatest improvements have been obtained with 
polymeric and biological samples dissolved in 
low-dielectric organic solvents, such as CDCl3 
or Acetone-d6, 

When combined with a ~mple changer, a single 
acquisition that required a weekend can now be 
combined with others in unattended overnight 
runs (closed-cycle system, see below). 

The performance characteristics of these probes 
is excellent. Demanding homonuclear 2-D 
experiments such as NOESY and TOCSY and 
pulse sequences requiring solvent suppression 
are easily accessible. Sample concentrations 
~lO0nmol can be examined routinely using 
Bruker's CyroProbe. 
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· ... The NMR evolution advances · 
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HARDWARE 

lH and 19F homonuclear CryoProbes and a 13C 
Observe/ lH Decouple CryoProbe are now 
available for Bruker 400, 500, and 600MHz 
standard bore spectrometers equipped with low­
noise (LNA) preamplifiers. All probes are 
equipped with Deuterium lock. 

There are two systems for cooling the thin-film 
superconducting Rr coils of the Bruker 
CryoProbes™ to the required 25K: 

• Open-Cycle System - a low cost that con­
sumes approximately I liter of high purity 
liquid Helium per hour from a dewar. 

• Oosed-Cycle System - a premium that pro­
vides extended periods of unattended use. The 
addition of a refrigeration unit that requires a 
small amount of lab space allows cryogen­
free operation. 

Cool-down times following probe installation are 
approximately I hour or less. Sample tempera­
tures are easily maintained between O and 60°C 
using a standard VT System of your Bruker 
spectrometer. 

Bruker CryoProbe Performance Specifications 

Probe Sensitivity Non-Spinning Lineshape Decoupling Power 
(50, 0.55, 0.11% Peak Height) 

1H - 400MHz 2000: 1 1 / 10 / 20Hz 
1H - 500MHz 2500 : 1 1 / 10 / 20Hz 
1H - 600MHz 3000: 1 1 / 10 / 20Hz 

19F - 400MHz 2000 : 1 
19F - 500MHz 2800 :1 
19F - 600MHz 3300: 1 

13C - 400MHz 600: 1 ::;;25µs 90° pulse 
(foEC ~1 0KHz) @ sow 

13C - 500MHz 750: 1 ::;;2sµs go· pulse 
(foEc ~1 0KHz) @ 50W 

13C - 600MHz 900: 1 ::;;2sµs 90° pulse 
(foEC ~1 0KHz) @ sow 

PWC - BIi 9/97-0.6 http://www.bruker.com CryoProbe is a trademark of Bruker. 



Bruker 
Instruments, 
Inc. 

Instruments and Support 
for NMR, MRI/MRS, 
FT-IA/FT-Raman, EPR 
& Mass Spectrometry. 

Fortune Drive 
Manning Park 
Billerica, MA 01821 
(508) 667-9580 
Fax: (508) 667-3954 

September 24, 1997 
(received 9/25/97) 

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

Re: Bruker Acquires Conductus HTS Technology 

Dear Barry: 
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On August 5, 1997, Bruker Instruments, Inc. acquired the product rights and 
associated assets of the NMR specroscopy and NMR microscopy probe business from 
Conductus, Inc. of Sunnyvale, CA, a leading developer and manufacturer of high­
temperature superconducting (HTS) electronics. Key Conductus personnel associated 
with NMR probe development have joined Bruker as regular employees at Bruker' s 
Fremont, CA facility. Conductus will continue to manufacture HTS coils for the NMR 
probes and the coils will be sold to Bruker on an OEM basis for incorporation into HTS 
probes. 

Cryogenic HTS probes will open up new fields of application and new markets for 
NMR spectroscopy and microscopy. Bruker is committed to accelerate the commercial 
availability of this revolutionary technology as part of the Bruker CryoProbe™ product 
line, and Bruker will also continue research and development on cryogenic HTS NMR 
probes. 

The Conductus rights acquisition compliments existing Bruker efforts in HTS 
technology. The result is immediate availability in the Bruker CryoProbe product line of 
1H or 19F homonuclear 5mm probes and 13C observe, 1H decouple 5mm probes for 
400, 500, and 600MHz spectrometers. 

Regards: 

Mark Chaykovsky 
Director of Marketing and Sales 
Analytical NMR 

Mid-West: 
Lisle, IL 60532 
(708) 971-4300 

Mid-Atlantic: 
Wilmington, DE 19810 
(302) 478-8110 

South: 
The Woodlands, TX 77380 
(713) 292-2447 

West: 
Fremont, CA 94539 
(510) 683-4300 
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Biophysical Faculty Position 
The University of Texas Medical Branch 

Galveston, Texas 

In continuing development of Structural Biology at the University of Texas Medical 
Branch, we are pleased to announce a tenure-track faculty opening at the Assistant Professor 
level. 

Nuclear Magnetic Resonance Spectroscopy - We seek candidates with 
strong backgrounds in NMR spectroscopy who make extensive use of NMR to 
solve important biologi.cal problems. The successful candidate is to establish an 
independent research program that may involve determination of 
macromolecular structures and/or innovative application of NMR spectroscopy 
in the study of biologi.cal macromolecules. The NMRfacility at UTMB consists 
of new 400, 600 and 750 MHz Varian Spectrometers housed in a newly 
renovated building. 

Candidates must have outstanding potential in research with a record and stature in their 
field of expertise. They are expected to attract funding from national agencies and to fully 
participate in teaching and service with the Department of Human Biological Chemistry and 
Genetics. Affiliations with The Sealy Center for Structural Biology, other UTMB Centers and 
relevant Departments are possible. 

Structural Biology currently consists of 10 biophysical faculty members in areas of NMR 
spectroscopy, x-ray crystallography, computational biology, and biophysical chemistry with 
facilities directed by Drs. Dav1d Gorenstein, Werner Braun, Robert 0. Fox and James Lee, 
respectively. Structural Biology received financial support from UTMB and endowed support 
from the Sealy Center for Structural Biology. Facilities consist of a newly renovated building 
and additional laboratories, along with excellent computational, NMR, crystallographic, and 
biophysical equipment. 

Applications should include a complete curriculum vitae, a description of research 
interests and names and addresses of at least three references. Review of applications will begin 
October 1 and continue until the position is filled. Applications should be addressed to: 

Dr. James C. Lee 
Structural Biology Search Committee 

Department of Human Biological Chemistry and Genetics 
and 

The Sealy Center for Structural Biology 
University of Texas Medical Branch 

Galveston, Texas 77555-1055 

UTMB is an equal opportunity M/F/V/D affirmative action employer. UTMB hires only 
individuals authorized to work in the United States. 



UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF CHEMISTRY 

Lensfield Road 
Cambridge CB2 lEW 

Professor Barry Shapiro, 
The NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, 
California 94303. 28 August 97 

(received 9/6/97) 
Three Little Burps 

Dear Barry, 
One could make a good case that couplings too small to be resolved do not 

need to be measured, but we try to measure them anyway. My research student, 
Hsi-Wei Jia, has put in a great deal of effort to explore such possibilities, 
employing a spin-echo modulation method (1,2). The idea is that the limiting 
factor should be the natural line width rather than the fnstrument line width, hence 
spin echoes. 

We use Helen Geen' s band-selective soft radiofrequency pulses (3 ), choosing 
E-BURP-2 for excitation, RE-BURP for refocusing, and I-BURP for spin 
inversion. 

S spins: 
I spins: 

soft 90° - 't - soft 180° - 't - Acquire 
soft 180° 

On the first run we omit the 180° inversion pulse on the I spins, so the observed 
decay is an exponential with time constant T2. On the second run we include this 
spin inversion pulse, so the decay is modulated, S = Socos(nJist) exp(-t!I2). No 
other couplings modulate the decay, even though several other couplings may be 
present. 

The coupling constant Jis may be extracted from a two-parameter fit of the 
modulated decay, or (better) from a one-parameter fit using the T2 value from the 
first run. We show here a third method applied to the low-field proton in the 400 
MHz spectrum of metabromonitrobenzene. Figure (a) shows the monotonic decay 
of the spin echoes, Figure (b) shows the modulated decay and Figure (c) shows the 
result of dividing the echo amplitudes in (b) by the corresponding amplitudes in 
(a). We are left with a pure cosine wave of frequency Jis/2. The para coupling 
turns out to be 0.358 ± 0.009 Hz. It also proved possible to measure an even 
smaller coupling (0.11 Hz) in furan-2-aldehyde by carefully fitting the two echo 
evolutions. 

Kindest regards, 

'12?~ 
Ray Freeman 

(1) E. L. Hahn and D. E. Maxwell, Phys. Rev. 88, 1070 (1952). 
(2) R. Freeman and H. D. W. Hill, J. Chem. Phys. 54, 301 (1971). 
(3) H. Geen and R. Freeman, J. Magn. Reson. 93, 93 (1991). 
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Three Little Burps (page 2) 
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NMR Instruments OXFORD 
Technical Specifications 

200 - 600MHz Narrow Bore NMR Magnet Systems 

Oxford Instruments, NMR Instruments are the pioneers of superconducting magnet 
technology for NMR spectroscopy and are widely regarded by the worlds research 
community as the foremost manufacturer and supplier. A worldwide base of over 4500 
successfully installed magnet systems serves as testament to an innovative magnet 
design approach and quality manufacturing processes. As an integral part of a high 
resolution NMR spectrometer, Oxford Instruments magnets are recognized the world 
over for their superior performance in chemical, pharmaceutical, biological, and 
materials research applications. 

Advanced Design and Manufacture 

State of the art superconducting magnet and cryostat designs provide superior 
NMR performance, as demonstrated in lineshape, resolution, magnetic field 
stability, and system siting : 

• Advanced electromechanical modelling and system design tools optimise 
magnetic field homogeneity (to at least eighth order, on-axis) while at the same 
time minimising residual transverse gradients 

• Designed for optimal system siting, minimising ceiling height, weight, service 
access, stray field and system footprints 

• High efficiency room temperature shims provide optimal field homogeneity 
with low heat dissipation 

• Rigorous magnet system testing in Oxford Instruments' extensive cryogenic and 
NMR test facilities ensure that optimal magnet performance is achieved on site 

• All systems supplied with a wide range of safety features, providing worry-free operation at all field strengths 

' . .... .t 
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• All manufacturing processes certified to the internationally recognised ISO 
9001 quality standards 

Performance Excellence 

Oxford Instruments magnet and room temperature shim systems provide 
outstanding performance in a complete range of NMR applications. Sample sizes 
from 37 ~d magic-angle-spinning (MAS), 10 mm high-resolution biomolecular to 
60 mm microimaging, as well as all other commonly used NMR sample types, are 
supported: 

• Exceptionally low magnetic-field drift rates provide superior stability 

• Full range of room temperature shim options for all magnet systems deliver 
unparalleled lineshape and resolution for both large and small samples 

• Minimal cryogen usage provides the lowest possible cost of operation with a 
range of standard or year hold helium cryostat options available 

• All Oxford Instruments magnets feature a virtually unlimited lifetime (with 
proper maintenance and cryogen service) 

See reverse for full technical specifications 



Specifications 

Specification System Type 

Magnet 200/54 300/54 400/54 500/51 

Operating Field (Tesla) 4.7 7 9.4 11.7 

NMR Operating Frequency 
200 300 400 500 (MHz'H) 

Field Stability (Hz/hour 1H) <2 <3 <8 <10 

5 Gauss Stray Field Contour Standard Shielded 

Axial (Metres) 1.75 2.2 2.8 3.5 

Radial (Metres) 1.5 1.7 2.2 2.8 

Cryostat Standard Compact Standard Compact 

Standard Cryostat Minimum 235 80 235 80 183 
Helium Refill Interval (Days) 

Standard Cryostat Helium 
79 26 79 26 62 

Refill Volume (Litres) 

Year Hold Cryostat Option 
✓ X ✓ X ✓ 

Available 

Nitrogen Refill Interval 
14 14 14 14 14 

(Days) 

Nitrogen Refill Volume 61 32 61 32 61 
(Litres) 

Nominal Room Temperature 
54 54 54 54 54 

Bore Diameter (mm) 

Minimum Operational 2.9 2.5 2.9 2.5 2.9 
Ceiling Height (Metres) 

System Weight (kg) 
315 120 325 133 380 

Including Cryogen's 

Customer Support 

Oxford NMR Instruments provides a worldwide network of subsidiary companies and 
representatives available to provide technical siting, service and sales support. 

UK 
Oxford Instruments 
NMR Instruments, 
Osney Mead, 
Oxford OX2 0DX, 
England 
Tel: +44 (0)1865 269500 
Fax: +44 (0)1865 269501 
e-mail: info.nmr@oxinst.co.uk 

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

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

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

OXFORD 
Version: 003 Issue: B May 1997 
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MASARYK UNIVERSITY 
FACULTY OF SCIENCE 
Kotlafska 2, 611 37 Brno 
Czech Republic 

Laboratory of Bwmolecular Structure di 
and Dynamics. . . .. . . 
tel *'420-5-41129579, 41129384 L ' =· H =, '-. 

fax. *'420-5-41129506 ~ 
e-mail: {fuila,sklenar}@chemi.muni.cz Bb'vctura ~I= r 
(received 9/10/97) 

Automatic 1H, 13C, 15N and 31P referencing 

With the rapidly growing database of reported 1H, 13C, and 15N chemical shifts of 
biomolecules in recent years, we have witnessed a renewed interest in using this type of information 
in the structure determination. A prerequisite of any meaningful study utilizing chemical shift is that 
the shifts are reported accurately and consistently. Based on careful measurements of absolute 
frequencies for various standards, Wishart et al. [1] proposed standard frequencies for indirect 
referencing of 13C and 15N chemical shifts. 
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To facilitate the referencing in our laboratory, we have developed a set of programs that 
reference proton spectra based on HDO resonance and 13C, 15N or 31P in indirect dimensions of 2D 
or 3D spectra. All the calculations are based on data from [1] except for the 31P/1H ratio, which was 
measured by Dr. David Live as 0.404808688 [personal communication]. The proton reference is 
corrected for temperature, pH and salt concentration dependence. The reference compounds for 0 
ppm are DSS, DSS, liquid ammonia and TMP for 1H, 13C, 15N and 31P, respectively. The reference 
routines exist in the versions for the current Bruker and Varian spectrometers and are available free 
of charge for any non-commercial use from our website [2]. Because of the different philosophy of 
Bruker and Varian software, as well as different history of development, the Bruker and Varian 
routines differ somewhat. Therefore, their operation will be described separately in the following 
paragraphs. For more detail information, please refer to README files on our website. 

The Bruker reference package consists of four au programs that have to be placed in the 
appropriate au/src directory and compiled to become operational. The programs are: 
ref - the control module; it calls the program wref for proton reference and in the case of 2D or 3D 
spectra calls corresponding programs (decref_2D, decref_3D) to reference the indirect dimensions. 
wref - interactively asks the operator for the information on the pH and salinity of the sample and 
references proton in the direct dimension. If the spectrum is not centered on the water resonance, the 
program suggests the chemical shift for the water line and waits for the operator to reference it 
before proceeding further. 
decref_2D - references 1H, 13C, 15N or 31P in the indirect dimension of a 2D spectrum. The reference 
frequencies are derived from the reference in the directly detected dimension, which is assumed to be 
a proton spectrum. decref_ 2D can be called directly by the operator without using ref provided the 
direct dimension has already been referenced . If the nucleus in the indirect dimension is 1H, the 
program asks the operator whether the center of the spectrum in this dimension is the same as in the 
direct one. In the case of a shift, the program requests its value in Hz. 
decref_ 3D - references 1H, 13C, 15N or 31P in the indirect dimensions of a 3D spectrum. It applies the 
same procedure as decref_2D independently to each of the indirect dimensions. 

The programs recognize and correctly reference strip Fourier transformed spectra. 

The Varian package consists of five macros that have to be placed in the appropriate maclib 
directory so that the vnmr program can locate them. There is no "control" module and it is up to the 
spectrometer operator to call the macros in the appropriate order. The individual macros are: 
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wref- references proton in the direct dimension. The sample pH and salt concentration in mM have 
to be supplied as parameters in brackets: wref( pH, salt concentration) . The macro assumes that the 
water resonance is at the position of the cursor. Therefore, to get a correct referencing the cursor 
has to be placed on the water line prior calling the macro. 
decref- references the nucleus (13C, 15N or 31P) from channel 2 (i.e. decoupler 1) in the (first) 
indirect dimension. 
dec2ref - references the nucleus (13C, 15N or 31P) from channel 3 (i.e. decoupler 2) in the (first) 
indirect dimension. 
decreff2 - references the nucleus (13C, 15N or 31P) from channel 2 (i.e. decoupler I) in the second 
indirect dimension. 
dec2reff2 - references the nucleus (13C, 15N or 31P) from channel 3 (i .e. decoupler 2) in the second 
indirect dimension. 

Again, the reference frequencies for heteronuclei are derived from the proton frequency 
Therefore the direct dimension has to be referenced before calling the macros for referencing the 
indirect dimensions. Please note that the Varian macros cannot reference proton in the indirect 
dimensions. The macros check for lsfrq 1 and lsfrq2 parameters and produce a correct reference even 
if the spectrum was shifted during processing. 

For the referencing routines to produce correct results, it is necessary that the parameters 
should be set to the values the data were collected with. If you suspect an error, please check the 
temperature and frequencies in all channels first. 

[l] Wishart, D. S., Bigam, C. G., Yao, J., Abildgaard, F., Dyson, H.J., Oldfield, E ., Markley, J. 
L., Sykes, B. D. J. Biomol. NMR (1995), 6, 135-140. 

[2] http ://www.chemi.muni.cz/nrnr/nmr.html 

~£~ 
Radovan Fiala Vladimir Sklenar 
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Position Available in NMR Applications and Sales 

Broad-based experience in solids and liquids NMR is desired. 
Minimum requirements: Ph.D. in chemical physics, physics, bio­
physics, or chemistry. Instrumentation development experience 
also required. Responsibilities expected to include NMR applica­
tions, product development, sales, field service, and customer sup­
port. Send resume to: Dr. F. David Doty, Doty Scientific, Inc., 700 
Clemson Rd., Columbia, SC 29229. 
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CJI ON@ -
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 92821 ■ Phone : (7141 993-0802 ■ Fax (71 41 993-1619 

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 
20ms 
Upto 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 
Upto 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 
NMR/NMRI Family: 

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

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

PowerMaxxTM 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: 

AMT Goss Scientific ISATEL Emitec AG JEOL Trading Co. 
United States Europe SWITZERLAND Japan 

Ph: (714) 993-0802 Ph: 44 1245 478441 Ph: 44 4174 86010 Ph: 813 3342 1921 
Fx: (714) 993-1619 Fx: 44 1245 473272 Fx: 44 4174 85055 Fx: 813 3342 1944 

3080 Enterprise Street ■ Brea, CA 92821 ■ Phone: (714) 993-0802 ■ Fax (714) 993-1619 

Qualls Scientific 
New Zealand, 
Australia 

Ph: 64 3385 6973 
Fx: 64 3385 6949 

962-1 
4/97 G 
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Magnetic Field Density Functional Studies of NMR Parameters 

Dear Colleagues, (received 9/23/97) 

Work is being carried out in the laboratory of Professor Alexander Pines using hyperpolarized 

xenon as a probe atom and SPINOEs (Spin Polarization-Induced Nuclear Overhauser Effect) to increase 

sensitivity in NMR experimentsl1l. This has lead to an interest in developing new methods for the 

calculation of the chemical shifts and J couplings of xenon attached to a variety of systems especially van 

der Waals complexes. A few years ago, a new type of density functional theory of magnetic responses 

was constructedr21 , known as Magnetic Field Density Functional Theory (BDFT). It was suggested that 

both the calculation and interpretation of NMR parameters in terms of molecular quantities would be 

simpler in this new theory than in extant theories. 

Recently, in collaboration with Professor Pines, an effort has been mounted to bring BDFT to 

fruition. In work which will shortly appear in the literature, we established a practical framework from 

which one can calculate chemical shifts and magnetic susceptibilitiesl31· We have applied our method, with 

some success, to the determination of hydrogen chemical shieldings in a variety of moleculesl4
l. 

While our method is still under development, we believe it will be useful in calculations of xenon chemical 

shifts and J couplings. To this end we are calculating the contact J coupling between Xe and a hydrogen 

in a cage molecule. In applying our new method, we have deviated from the framework mentioned above 

used to calculate molecular chemical shieldings. The method is a Gordon-Kim type theoryl5l which is 

designed for weakly bound systems. It has been used, with some success, in the determination of both 

electric and orbital magnetic responses in weakly coupled complexesl6
•
71

• 

The inputs are the electron densities of the separated atoms, their Fermi contact interaction-induced 

spin densities, and a simple Thomas-Fermi-Dirac spin density functional. For the perturbation due to the 

Fermi contact interaction we have taken the one electron theory of Harris and Pitzerl81 and extended it to 

arbitrary atomic number and quantum number. 

In order to check our new method we first used a simple molecular orbital estimate of the J 

coupling. The result, believed to be accurate to an order of magnitude, was estimated at around a few µHz. 

We are currently running calculations using this method and soon we will be able to verify our molecular 

orbital estimates. If there is theoretical confirmation we shall begin estimating the J couplings in other 

xenon van der Waals complexes and also we shall test more sophisticated energy functionals . . ' 
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Sincerely, 

Jc~/ Jk111~(fl 
Fred Salsbury rv. v -, 

[1] Y.-Q. Song, B.M. Cfuodson, and others, Angew. Chem. Int. Ed. Engl. , in press. 

[2] C. J. Grayce, and R.A. Harris, Phys. Rev. A, 50 (1994) 3089. 

[3] F.R. Salsbury, and RA. Harris, J. Chem. Phys.,107 (Nov 8 1997). 

[4] F.R. Salsbury, and R.A. Harris, Chem. Phys. Lett., in press 

[5] R.G. Gordon, and Y. S. Kim, J. Chem. Phys., 56 (1972) 3122. 

[6] R. A. Harris, D. F. Heller, and W. M. Gelbart, J. Chem. Phys., 61 (1974) 3854. 

[7] C.J. Grayce, and R.A. Harris, Mol. Phys., 72 (1991) 523. 

[8] R. A. Harris, and R. M. Pitzer, Phys. Rev. A, 38 (1988) 3104. 
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LABORATORY UNILEVER RESEARCH 
Postdoctoral position in protein NMR spectroscopy 

Unilever is an internationally operating concern with many working companies active in 
the marketing, production and sales of consumer goods like food, washing, cleaning and 
personal care products. The Unilever Research Laboratory Vlaardingen is one of the 
major research facilities of Unilever in Europe. About 1100 staff work in 
multidisciplinary project teams on the innovation and development of products for 
Unilever companies worldwide . 

A postdoctoral position is available in the Structure Analysis Unit for a period of two 
years. The successful candidate has recently obtained his/her Ph.Din the area of NMR 
spectroscopy of bio-marcomolecules. He/she will work on spectroscopic aspects of 
protein structure-function relationships of proteins (MW20-30.000). A Bruker AMX 
600 spectrometer with 3D/4D facilities is available for this work. The department is 
further equipped with Bruker DSX300 and Varian Unity 400 spectrometers, Silicon 
Graphics computers and relevant software. The work is carried -out as part of a 
multidisciplinary EU project. 

Applications with curriculum vitae and the names of two references should be sent to: 

Dr J. Haverkamp or Dr J.P.M. van Duijnhoven 
Unilever Research Laboratory Vlaardingen, P.O. Box 114, 3130 AC Vlaardingen, The 
Netherlands, Tel: +3110 460 5150; fax : +31 10 460 5671. 



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

.\.ST It.\. 
... ASTRA HASSLE--. 

ASTRA HASSLE AB 
Medicinal Chemistry 
S-431 83 Molndal 
SWEDEN 

July 8, 1997 
(received 9/4/97) 

Modification of the rotor drive ring for the Nano•nmr probe 

Dear Dr. Shapiro, 

The Varian Nano•nmr probes can be used to obtain high-resolution spectra 
on samples bound to solid-phase-synthesis resins.1

-
3 We are using a 1H 

Nano•nmr probe for the development of solid-phase synthesis in 
combinatorial chemistry. To fix it's position, the 40 µl sample tube used with 
the N ano•nmr probe is inserted into a rotor drive ring, which is then glued 
onto the tube. The idea to glue the rotor drive ring onto the tube is tedious 
and some users prefer not to use any glue at all. The problem now is that you 
need to find a drive ring that perfectly matches your sample tube so that the 
tube does not move from the optimal position or, in the worst case, slides out 
of the drive ring into the probe interior; this has happened in our experience. 

To eliminate this problem we decided to try to machine a groove inside the 
rotor drive ring and insert an O-ring to grip the sample tube. After some 
experiments with the groove diameter, we have successfully modified our 
drive rings as follows: 

We chose a standard Viton O-ring 0 4.0 x 1.5 / FPM 80. 
A special lathe tool with neutral cutting angle was cut from a 0 4 mm HSS 
rod. 
The drive ring must be held in a 0 9.0 mm clamping sleeve - a regular lathe 
chuck will deform the drive ring. The drive ring diameter might shrink if 
excessive force is applied to the clamping sleeve. 
Cutting the groove should be performed carefully; due to the small 
dimensions and almost no clearance it is impossible to see what is really 
happening. During the cutting we blew the shavings (rather like a powder) 
away with compressed air. The groove diameter should be 6.75 mm and the 
width must be 0.1-0.2 mm wider than the O-ring. 
Mounting the O-ring requires some patience. It is important that the inner 
surface of the drive ring is not scratched and the O-ring is not twisted. 
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Figure 1. Rotor drive ring modification and lathe tool. 
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The modified drive rings are just as easy to use with the 40 µl sample tubes as 
are the standard spinners for ordinary 5 mm NMR tubes. Our modification 
did not affect the spinning performance. 

Another problem with the solid-phase resins used in combinatorial chemistry 
concerns the filling and emptying of sample tubes. The resin is often difficult 
to wash out from the Nano•nmr sample tube after analysis. To facilitate 
cleaning the tubes we use a cannula with a U-bend, and a syringe held over a 
beaker. A suitable cannula is "21G x 31/ 4 (0.80 x 80 mm)" (disposable needle) 
where the tip is filed flat and the edge smoothly rounded. Resins used for 
solid-phase chemistry have been successfully removed with his simple 
method. 
Filling the Nano vials with dry resin can be performed easily with a thin­
walled piece of tubing (i.e. 0 1.40 /1.0 mm) and an internal plunger. 

1. P.A. Keifer, L. Baltusis, D. M. Rice, A. A. Tymiak, J. N. Schoolery, 
J. Magn. Res. A, 119, 65-75, (1996). 

2. P.A. Keifer, J. Org. Chem., 61, 1558-1559 (1996). 
3. W. L. Fitch, G. Detre, C. P. Holmes, J. N. Schoolery, P. A. Keifer, 

J. Org. Chem., 59, 7955-7956 (1994). 

Sincerely yours, ~ 

/a~t /4/bet1~ 
Tortij6rn Halvarsson 



When You Need the Best. 

Varian is the Leader in High-Field NMR. 
When you step up to high-field NMR, 

you expect the finest instrumentation 

-quality without compromise. 

Engineered to the tightest tolerances, 

all uNiTrJNOVA • systems deliver the 

industry's highest levels of performance 

and reliability for your complex chemi­

cal and biomolecular applications. 

An NMR system is only as good as the 

people who stand behind it. Each Varian 

system is backed by a team of experts -

the best of the best. Known worldwide 

for their research and design achieve­

ments, our highly respected team 

of NMR scientists has one goal: to keep 

you on the forefront of cutting-edge 

scientific investigation. 

From the development of NlvIR SO years 

ago to today's high-field systems, Varian 

is second to none. For more information 

on how you can achieve your best, 

contact Varian today. 

GC • GC/MS/MS • HPLC • AAS • ICP-AES • ICP-MS • UV-Vis-NIR • NMR • Sample Preparation • Vacuum Products 
varian@ 



UNITYJNOVA: 
Outstanding Performance at 800 MHz 

Multidimensional Homonuclear NMR 
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Varian's tradition of outstanding high-field NMR performance continues at 800 J\IIHz. 

uNin'JNOVA's modular, wideband RF system makes the expansion to higher and higher 

frequencies fast and easy, with excellent performance and flexibility. Innovative probe design, 

utilizing 52-mm (2-inch) diameter probes, provides short pulse widths for large excitation 
bandwidths (required at 800 MHz), and exceptional 'H sensitivity, with multiple-resonance 
and pulsed field gradient capability. 

Manufacturing Facilities Varian NMR Instruments, Building 4, 3120 Hansen Way, Palo Alto, California 94304-1030, Tel 650.424.4876, Fax 650.852.9688 • http://www.varian.com 
•Argentina Buenos Aires,Tel 1.783.5306 • Australia Mulgrave,Victoria,Tel 3.9566.1133 • Brazil Sao Paulo,Tel 11.820,0444 • Canada Mississauga, Ontario.Tel 1.800.387.2216 

• Fra nce Les Ulis,Tel 1.69.86.38.38 • Germany Darmstadt.Tel 06151.7030 • India Mumbai.Tel 22.837.3281 • Italy Milan.Tel 2.921351 • Japan Tokyo.Tel 3.5232.121 I 

• Korea Seoul,Tel 2.3452.2452 • Mexico Mexico City.Tel 5.523.9465 • Netherlands Houten.Tel 3063.50909 • Switze rland Basel.Tel 61.295.8000 •Taiwan Taipei Hsien, 

Tel 2.698.9555 • United Kingdom Walton-on-Thames.Tel 1932.898.000 • United States California,Tel 800.356:4437 • Venezuela Valencia,Tel 4125.7608 

• Other sales offices and dealers throughout the world 
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Princeton University 

Istvan Pelczer, Ph.D. 
Senior NMR Spectroscopist 

Department of Chemistry 
Princeton, New Jersey 08544-1009 

Department of Chemistry, Frick Laboratory 
Princeton University 
Princeton, NJ 08544 

Prof. Bernard L. Shapiro 
Editor/Publisher, The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Re: Dancing with Josephine 

Dear Barry, 

phone: (609) 258 2342 
fax: (609) 258 6746 

Email: ipelczer@princeton.edu 

August 24, 1997 

(received 8/27/97) 

The following may not be news for many, but I learned something interesting in the process and, 
in the same time we could experience an attractive effect of our natural environment on such high-tech 
devices as our high-field magnets. 

The story is not really new, happened sometime early Fall a year ago, when the last tropical 
storms and hurricanes swept along the New Jersey cost from the South to the North. Around that time 
we had been experiencing strange large sidebands of the residual water signal in presaturation and other 
water suppression experiments. We considered several potential factors from direct vibration transferred 
from the ground (although it was highly unlikely due to the efficient antivibration legs of our Varian 
Unity/INOVA-600) through excessive VT air flow, and periodical influx of air-conditioning. Our 
magnets are sitting in a deep pit, which could have led to low frequency vibration of the pool of air in 
there. But all this, and similar speculations ended with finding a much simpler explanation -- and a fix. 

During that time Josephine, the would-be hurricane (she never made it beyond the tropical storm 
classification to my best recollection) passed through the area, and the sidebands were larger than ever. 
Tom Dickinson, one of the great engineers (Rodney Tucker is the other) who usually visit us from 
Varian brought up the idea that the sidebands might be the result of inside vibration of the He-dewar in 
the magnet. The inside pressure was regulated by a one-way valve attached to the He-bridge on top of 
the magnet. We had seen correlation between low-pressure weather conditions and boil-off rate of He 
before, and now it was dramatically enhanced by the sudden low pressure due to Josephine. 

To cut the long story short; it was proven that indeed the inside vibration due to enhanced He 
boil-off and restricted pressure relief is the primary cause of the sidebands. The valve was moved to the 
floor unit, and a long flexible plastic tube was led from the bridge to the valve. This happened to be 
sufficient to serve as a smoothing buffer zone for pressure relief. Further enhancement of this simple 
setup is also possible, but we did not need it finally. 

The Figure attached shows one of the water sidebands (with the pressure valve still on the He­
bridge) in a set of simple 1D experiments, repeated with equal time delays between them. Figure la. 
presents the wild and disturbed behaviour of the sideband while Josephine was around. Simply 
unplugging the He outlet on top of the poor magnet relieved some pressure, and the dance with 
Josephine became more stylish and nicely periodical (Fig.lb). 

Sincerely, with my best regards, 

(Istvan Pelczer) 
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* 
* ~H2 * NH2 : * D:2 
~602H ('co2H * 

~02H 
C02H 

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

* * H°'OJ NH2 ~H2 r I ~H2 

*~C02H ~C02H ~ * C02H 

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

The above Amino Acids are a representative sample of double labelled compounds currently available from Isotec. 
Our chemists regularly synthesize a variety of Carbon-13, Nitrogen-IS double-labelled compounds as well as many 
other isotopically labelled compounds. 

Rely on the Leader in Stable Isotopes 
for Solid State NMR Products 
lsotopically Labelled Compounds for REDOR & other NMR Applications 

I sotec supports REDOR 
applications through the 
synthesis of consistently high 

quality double labelled compounds. 
As the world's largest commercial 
producer of stable isotopes, our labs 
are well equipped to fulfill all of 
your custom synthesis needs. 

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

Stable Isotope Solutions 
Researchers benefit from higher 
sensitivity for REDOR applications 
when using Carbon-13, Nitrogen-15 
labels. For wideline experiments, 
lsotec makes compounds labelled 
with Deuterium, and your DOR 
experiments benefit from Oxygen-17 
labels. We are proud to provide only 
the finest products to meet the 
specific needs of researchers. 

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

For Information on Custom 
Synthesis, other Technical 
Assistance, or to place an 

order, call 1-800-448-9760. 
Ask us about volume discounts. 

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

ISDTECtNc. 
A mau,esor,-, USA Company 

PROMOTTNG RESEARCH AND DISCOVERY 



Buffers for NMR Studies 
lsotec offers a wide variety of buffers with the highest isotopic and chemical purity appropriate for 
-biological research and tissue culture. 
The following compounds are in stock and ready to ship: 

Product No. Compound Atom% 

82-020-7 4-4 Acetic Acid-d4 99.5 

82-020-94-2 Acetic Acid-d "1 00%" 4 99.96 

82-702-02-8 Ammonium-d4 Bromide 99 

82-702-03-6 Ammonium-d4 Chloride 99 

82-702-04-4 Ammonium-d4 Deuteroxide (25% in D20) 99 

82-020-71-0 Butanedioic Acid-d6 98 
(Succinic Acid) 

82-020-30-6 Formic Acid-d2 (95% in D20) 98 

82-020-70-2 Formic Acid-d, Sodium Salt 99 

82-122-3 8-3 Glycine-d5 98 

82-002-20-5 lmidazole-d4 98 

82-002-40-3 TRIS-d11 (crystalline} 99 
[Tris(hydroxymethyl)aminomethane) 

82-002-39-5 TRIS-d11 (~ 1 M solution in D20) 99 

Reagents for Protein Chemistry 
lsotec also offers detergents, protein stabilizers and chelating agents. 

Product No. 

82-008-15-2 

82-202-20-1 

82-022-01-3 

82-008-24-4 

82-008-04-6 

IIDTE&iNC. 
A~ USAc:-ipmy 

PROMOTING RESEARCH AND DISCOVERY 

Compound Atom% 

DL-1,4-Dithiothreitol-d10 98 

Dodecylphosphocholine-d38 98 

Ethylenediaminetetraacetic-d 12 Acid 98 

2-Mercaptoethanol-d6 96 

Sodium Dodecyl-d25 Sulfate 98 

Call our Sales Office at 1-800-448-9760 for information, price 

quotations, to place an order, or to request a copy of our free catalog. 

3858 Benner Road • Miamisburg, OH 45342 • isosales@isotec.com • www.isotec.com • Fax (937) 859-4878 
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NATIONAL TAIWAN UNIVERSITY DEPARTMENT OF CHEMISTRY 

P. 0 Box, 23-34 

Dr. B. L. Shapiro 
NMR Newsletter 
996 Elsinore Court 
Parlo Alto, CA 94303 

Dear Barry, 

TAIPEI , TAWAN,REPUBLIC OF CHINA 

PHONE:02-3635357 3620421 

FAX:886-2-3636359 3630290 

Phone:+886-2-3668287 
E-mail: nmra@po.iams.sinica.edu.tw 

September 8, 1997 

(received 9/'D/97) 

Characterization of the Benzene Molecule Adsorbed in Faujasite Zeolite Using 

Double Quantum Filtered NMR Spectral Analysist 

We have been interested in using 2D double quantum filtered NMR (DQF) 
spectroscopy1 to characterize the benzene adsorption in zeolite. The pulse program is 
shown in Fig. 1. In a previous letter, we reported the C6DlUSY system and currently we 
are examining the other faujasite system. The DQF spectra of C6D6/Na Y and C6D6/USY 
systems are shown in Fig. 2. 

In accordance with simulation, the fine structure of the wiggling peaks shown in 
the DQF spectrum of C6DJOSY system indicates the orderly directed residual 
quadrupolar interaction in C6D6 /USY zeolite due to the adsorption between the benzene 
ring and aluminum hydroxyl group in USY zeolite. In C6D6/Na Y the simple pattern 
appeared in DQF spectra is attributed to a much less orderly adsorption interactions for 
benzene adsorbed among tetrahedral arranged Su and 12-ring window sites. The 
conclusion is consistent with the observation from IR studies2

. 

We believe this DQF NMR spectroscopy analysis can be applied to tbe detection 
of the site distribution, adsorption strength and adsorbate dynamics. DQF spectral 
analysis along with the usual relaxation studies may be a better combination of NMR 
method to characterize the zeolite systems. 

Sincerely Yours, 

Mei-Po Suen Yu-Huei Chen 

J __ (,"' >+v0y 
Lian-Pin Hwang 

. Professor of Chemistry 
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Fig. 1 The pulse program for 2D DQF NMR spectroscopy. -r is creation time for 
generating DQ and 8=10 µsis used in the experiments .. 
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Fig. 2 DQF spectra of C6D6'USY(a) and C6D6/NaY (b). Various creation time-rare 
cited below the spectrum. 

Reference 

1. Y. Sharf, U. Eliav, H. Shinar and G. Navon, J Magn. Reson. 1995, B 107, 60. 
2. B.-L. Su, J Chem. Soc. Faraday Trans., 1997, 93, 1449-1457. 



Voltronics 
• n~n-magnet1c 

tr 1mmer 
• capacitors:, -- v #ihe first 

choice for 
NMR and 

~MRI probes 
Every NMR and MRI Test 

Depends on One Moveable Part! 
Features 
• They're truly non-magnetic, 

with magnetic field distortion 
less than 1 part per 600 million. 

• Lifetime is Jar greater and RF 
power handling capability 
higher thanks to our non­
rotating piston design. 

Specifications 

Frequency range 

Working Voltage 

Capacitance ranges 

Sizes 

Mqunting styles 

Magnetic field distortion 

• Tuning is linear - no reversals. 

• Positive stops at minimum and 
maximum capacitance. 

• Extended shafts can be 
specified because the tuning 
screw does not move in or out. 

to 1.5 GHz 

to20 kV 

'O. 45_pF min; to 120 pF max. 

From 0.12 _in. to 1 in. dia. 

All common types 

< 1 part pei 600 million 

Voltronics G 
CORPORATION ~ 

The Trimmer Capacitor Company 

Custom is Standard at Voltronics 
Every NMR and MRI system has unique 
requirements, and we address them all. In 
fact we built our entire line of 
non-magnetic trimmers based on specific 
requests from our customers. We'll gladly 
modify an existing trimmer design or 
create a new one to meet the exact needs 
of your system. 

So if you're building NMR or MRI 
systems, you should be talking to 
Voltronics. For 25 years, we've delivered 
the best-performing, most reliable non­
magnetic trimmer capacitors available. 

Call (973) 586-8585 and discuss your 
needs with one of our applications engineers. 

100-10 Ford Road • Denville, NJ 07834 
973.586.8585 • FAX: 973.586.3404 
e-mail: info@voltronicscorp.com . 
Our complete catalog can be found at: 
http://www.voltronicscorp.com 



16~;;34 

(' ...tif:-.. DEPARTMENT OF HEALTH &. HUMAN SERVICES 

~-~~ 

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

Dear Barry: 

Public Health Service 
National Institutes of Heal~h 

i 

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

September 25, 1997 

CSA in proteins 

We all know how exquisitely sensitive chemical shifts are to local conformation. When 
looking at a protein, for example, even a very conservative mutation will cause minute changes in 
its structure which are readily apparent from changes in chemical shift. Unfortunately, a thorough 
quantitative understanding of all factors influencing chemical shifts is still lacking. For proteins, 
an empirical correlation between the 13ca chemical shift and the polypeptide backbone torsion 
angles <I> and \j/ accounts for most of the variation. 1 However, additional factors contribute an rms 
value of 1 ppm too. Oldfield and co-workers showed that ab initio Bea shift calculations (using 
conformational information from a high resolution crystal structure) also agree to within about 1 
ppm rms with experimental data.2 Clearly, it would be desirable to get a better grip on what this 
residual rms deviation of 1 ppm is caused by. One approach to obtain more insight in the basis of 
the correlation between structure and chemical shift is to monitor the chemical shift anisotropy. In 
liquids this is easily done by measuring relaxation interference between the CSA tensor and a large 
one-bond dipolar interaction. We previously used this approach to get information on the 15N CSA 
tensor in peptide bonds, 3 whereas Batta et al. studied the effect for the 13c resonances in 
carbohydrates.4 

Relaxation interference between the CSA tensor and the dipolar coupling tensor causes the 
two Be-{ 1H} or 15N-{ 1H} doublet components to relax at different rates. The effect has long 
been known and is the subject of many dozens of papers. A particularly lucid description has been 
given by Goldman. 5 The difference in relaxation rate for the two doublet components is 
proportional to the size of the dipolar interaction, and to the difference in shielding ( crpar - crperp) 
parallel ( crz:z.) and orthogonal ( crx/2+cry/2) to the bond vector, which differs by a factor 3/2 from 

crpar - crisotrppic· 
Figure 1 shows the cross-correlation effect on the 15N doublet components of several of 

the backbone amide nitrogens in the protein ubiquitin. The spectrum was recorded with a constant­
time 15N evolution period of 100 ms, and if the relaxation rates of the two doublet components are · 
given by A±n, the ratio of the doublet component intensities equals exp(2T}/100 ms). If the 15N 
CSA tensor is assumed to be axially symmetric, with its symmetry axis making an angle 0 with the 
N-H bond, the relaxation interference effect is proportional to S 2(3cos20 - 1)/2, where S 2 is the 
generalized order parameter, accounting for fast fotemal motions. Values for CSA-oo = ( cr11 -cr _1) 
S2(3cos20 - 1 )/2 obtained in this manner are in quite good agreement with those reported earlier3 

on the basis of a different relaxation interference experiment (Figure 2). The correlation between 
the CSAy.ed values and the isotropic 15N shifts indicates that, on average, an upfield change in cr11 
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Figure 1. Small region of the constant-time 1H-15N correlation spectrum ofubiquitin, 1H-coupled 
in the F1 dimension. The spectrum was recorded at 750 MHz 1H frequency, with a 15N constant 
time duration of 100 ms. The ratio of the doublet component intensities is due to . relaxation 
interference between the CSA and dipolar mechanisms and, as the dipolar contribution is known, 
provides information on the 15N CSA 
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Figure 2. Agreement between 15N CSAred values measured from the relative intensities of the 
doublet components, and from th eexperiment described in reference 3. 
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correlates with a downfield change in cr ..1_; i.e., variations in the 15N shift tensor tend to be more 
pronounced than variations in the isotropic 15N shift. However, we were unable to establish a 
simple relation between either the 15N isotropic shift or its CSA and any single structural 
parameter. 

In contrast, both the amide proton CSA showed a clear correlation with hydrogen bonding 
(as does the isotropic shift). Again, a decrease in cr11 appears to correlate with an increase in cr ..1_, 

and values measured for the backbone amides in ubiquitin range from nearly zero for non­
hydrogen bonded amides to almost 15 ppm for strongly hydrogen bonded ones, albeit with 
considerable scatter.6 

The most unambiguous correlation between polypeptide structure and CSA is observed for 
Bea nuclei, however. Although the Bea CSA is relatively small, its effect on relaxation 
interference is magnified by the large one-bond Bca_lHa dipolar coupling, making it 
straightforward to measure. Typical values for CSA-oo = S 2( crpar - crperp) range from -6±5 ppm 
in a-helices to -27±4 ppm in ~-sheet for all residues except Gly (not measured), Ser, and Thr. Thr 
and Ser were found to change sign for CS~, with values of ~+ 10 (Thr) and +25 (Ser) in a­
helices and values comparable to the other residues in ~-sheet. Note that these values are only 
indirectly related to the magnitude of the Bea CSA as CS~ed is sensitive to both the magnitude 
and orientation of the CSA tensor. Preliminary ab initio calculations by Oh-Young Kwon 
(NHLBI) show much better correlation (R2 = 0.87) between experimental and calculated values 
for CS~ than for the difference between the isotropic Bea shifts and their random coil values 
(R2 = 0.72). 

It is clear that detailed and very useful information on the CSA tensor can be obtained from 
relaxation interference experiments in solution. It is relatively straightforward to measure such 
effects in a quantitative manner, not just for 15N and Bea, but for all protons and Bc nuclei, 
including backbone carbonyl and sidechain methyl groups. This opens exciting new opportunities 
to study the exquisitely sensitive relation between chemical shift and protein structure, and, 
ultimately, to increase the accuracy of protein structures determined by NMR. 

Al 
AdBax Nico Tjandra 

(1) Spera, S.; Bax, A. J. Am. Chem. Soc. 1991, 113, 5490-5492. 
(2) de Dios, A. C.; Pearson, J. G.; Oldfield, E. Science 1993, 260, 1491-1496. 
(3) Tjandra, N.; Szabo, A.; Bax, A. J. Am. Chem. Soc. 1996, 118, 6986-6991. 
(4) Batta, G.; Gervay, J. J. Am. Chem. Soc. 1996, 117, 368-374. 
(5) Goldman, M. J. Magn. Reson. 1984, 60, 437-452. 
(6) Tjandra, N.; Bax, A. J. Am. Chem. Soc. 1997, 119, 8076-8082 .. 
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Cambridge Isotope Laboratories, Inc. 
Over 100 innovative new products for Bio molecular NMR have been introduced by CIL over the 
last two years. From Bio-E~:ress TM Cell Growth Media to uniform labeled amino 
acids to uniformly and specifically labeled nucleosides and nucleotides, CIL has demonstrated its 
commitment to this field by consistently providing researchers with new tools for discovery. 

LABELED CELL GROWTH MEDIA 
Bi.o-E~:ress™-1000: Fully Rich Media for Bacterial Expression Systems 

Bi.o-E~:ress™-2000: Serum-Free Media for Insect Cell Systems 
Bi.o-E~:ress ™-lY.Ii.Il..: Fortified Minimal Media for Bacterial Expression Systems 

Growth Services 

~-~-

Minimal Media Substrates 

AMINO ACIDS 
Crystalline Uniformly Labeled Amino Acids 

Crystalline Amino Acids (U- 13C/15N, Partially Deuterated) 

RNA/DNA PRODUCTS 
Nucleic Acid Bases 

Ribonucleosides/Deoxyribonucleosides 
Ribonucleoside/Deoxyribonucleoside 5 '-Monophosphates 

Ribonucleoside/Deoxyribonucleoside 5 '-Tri phosphates 
DNA Phosphoramidites 

Modified Nucleics 

PROTEIN NMR STANDARDS 

BUFFERS/DETERGENTS 

Cambridge Isotope Laboratories, Inc. 

50 Frontage Road, Andover, MA 01810-5413 USA 

PH: 800.322.n74 (USA) PH: 978.749.8000 
FAX: 978.749.2768 E-MAIL: cilsales@isotope.com 
URL: http:/ /www.isotope.com 

~ Innovative .... , 
l Solutions ) 
' / ........ / ,_ ------------



Keep a look out for CIL's 
Fall 1997 Special Offer ... 

Special Offer 
It won 't 

from Cambridge Isotope Labs 

be -

around 
for 

long! 

Cambridge Isotope Laboratories, Inc. 

50 Frontage Road, Andover, MA 01810-5413 USA 

PH: 800.322.rr74 (USA) PH: 978.749.8000 
FAX: 978.749.2768 E-MAIL: cilsales@isotope.com 
URL: http:/ /www.isotope.com 
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Bi.o-E::xpre••™Cell Growth Me_dia 

u-13 C, U-15 N Amino Acids 

RNA/DNA Products 

Buffers and Detergents 

1 Metabolic Substrates 

I N-t-BOC & N-FMOC Protected Amino Acids 

I NMR Solvents 

Standard Grade and 100% 

Thinle ahead 
Act now and take advantage of the 
tremendous savings offered on these 
isotopically labeled compounds. 

These sale prices are only valid until 

-.. November 30, 1997. 
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ZENECA ZENECA Ag Products 

1200 S. 47th Street 
Richmond, CA 94804-0024 

Telephone (510) 231-1000 
Fax (510) 231-1368 

(received 9/'ZJ/97) 
Dr. Barry L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA. 94303 

RE: Unknown Plant Extract 

Dear Barry, 

Recently we were given a small sample of a plant extract to analyze, the 1H 
spectrum of which is shown in Fig. la. It was immediately obvious that the sample 
contained at least two sugars, possibly more, the anomeric protons of which come at 
5.05ppm (unit A) and 5.3 lppm (unit B). 

The coupling constant of both anomeric protons is about 3.3 hz, consistent with the a 
configuration at C-1. The stereochemistry at the other carbons was determined using a 
simple 1 d tocsy experiment with Z filter1

• Selective inversion of the anomeric protons at 
5.05 ppm and 5.31 ppm using an IBURP-2 pulse gave the spectra shown in Figs. 1 band 
le respectively. The chemical shifts and approximate coupling constants are collected in 
Table I. The large coupling constants for the protons at C-2, C-3 and C-4 show that these 
sugars are a- glucose units. 

The lack of a p anomer would suggest that two glucose units are linked. The nature of 
the linkage is still unknown. 

Table I 

unit vi V2 V3 V4 V5 v6 v6' 112 J23 J34 J45 Js6 

A 

B 

5.05 3.44 3.61 3.31 

5.31 3.45 3.55 3.33 

a) Not resolved 

Further work is in progress. 

-.£:. 
~ [ ,.:: -·----,----­j 

Lydia Chang 

3.78 3.64 3.76 3.3 9.9 

3.81 3.68 3.74 3.3 9.9 

Don Bowler Joe Snyder 

1. S. Subramanian and A. Bax, J Magn. Reson. 71,325 (1987) 

9.4 9.4 4 .9 

9.4 9.6 4.8 

Dave Dohn 

Js6' 

a 

a 

A business :Jnit of Zeneca Inc. 
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Fig. 1 

C 

b 

a 

NMR spectruin of unknown plant extract. a) 1H NMR. of extract at 500 MHz in D20. b)Tocsy 
spectrum obuiined by selective inversion of the ariomeric proton at 5.05ppm. c)Tocsy spectrum 
obtained by s6lective invei:sion: of the anomeric proton at 5 .31 ppm. All tocsy data was acquired with 
z filter using :i: delays of 3, 5, 7, 9and11.1 msec, mix time of250 msec,, and 128 scans. An IBURP-
2 pulse was Jed to selectively invert the anomeric proton. . . · 
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NMR Tubes Designed for repeated use in high resolution NMR spectroscopy : 
KONTES has provided superior quality products to the 
nuclear magnetic resonance spectroscopy market for 
more than a quarter of a century. Our NMR tubes are 
manufactured from ASTM Type I borosilicate glass and 
their performance is assured by state of the art manu­
facturing and inspection processes for camber and 
concentricity. 

We guarantee our high resolution tubes to meet 
stated dimensional specifications and to produce 
accurate results according to the field strength of the 
NMR spectrometer. Each Kontes NMR tube is sup­
plied with a cap and features a sandblasted marking 
spot for easy sample identification. 

MEDALLION Series NMR Tubes, 5 mm Platinum Super Tube 
Kontes Glass is pleased to announce the newest addition to our 
Medallion Series of NMR Tubes. The new Platinum Super Tube has 
been engineered and manufactured to the strictest tolerances 
found in the industry. 

This new 5 mm tube has been designed specifically for use with 
the 600 - 800 MHz instrumentation. 

In field tests conducted throughout the world utilizing the most 
powerful instrumentation, the Platinum Super Tube performed 
flawlessly time and time again. The Kontes Super Tube is made 
from Type 1A borosilicate glass, and comes in lengths of 7 " and 8". 
The Super Tube is shipped in packs of 5. 

Wall 
Article Approx. Length, Wall Variation 
Number Grade MHz Inches Thickness T.I.R.t 

897245-3000 Platinum >800 7 0.01475 " 0.0002 " 
897245-3008 Platinum >800 8 0.01475" 0.0002" 

Wall 
Camber 
T.I.R.t 

0.00015 
0.00015 

O.D. INCHES - 0.1955 (+0.0000/-0.0005) I.D. INCHES - 0.1655 (+0.0005/-0.0000) 

MEDALLION Series NMR Tubes, 5 mm 
Each and every tube in the Medallion Series of precision 
5 mm NMR tubes is 100% gauged to meet the most 
exacting standards. Offered in three grades - Gold, 
Silver and Bronze - these tubes are made of Type I Class 
A borosilicate glass and are ideal for sealing directly to 
vacuum manifolds, joints or valves. Each is supplied 
with a cap and a sandblasted marking spot for identification. 

Wall 
Article Approx. Length, Wall Variation 
Number Grade MHz Inches Thickness T.I.R.t 

897240-3000 Gold >400 7 0.01475 0.0005 
897240-3008 Gold >400 8 0.01475 0.0005 
897235-3000 Silver 360 7 0.01475 0.0010 
897235-3008 Silver 360 8 0.01475 0.0010 
897220-3000 Bronze 150 7 0.01475 0.0020 
897220-3008 Bronze 150 8 0.01475 0.0020 

O.D. INCHES - 0.1955 (+0.0000/-0.0005) I.D. INCHES - 0.1655 (+0.0005/-0.0000) 

t T.I.R. = TOTAL INDICATOR READING IN INCHES. 

Wall 
Camber 
T.I.R.t 

0.00025 
0.00035 
0.0005 
0.0006 
0.0010 
0.0011 

1997 
Price 

Pkg.IS 

120.00 
125.00 

1997 
Price 

Pkg.IS 

72.75 
80.00 
52.25 
57.00 
33.40 
37.00 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 
G) 

GI 
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I NMR Tubes, 3 mm 
I 

Article J;\pprox. 
Number l)IIHz 
897840-0000 >400 
897840-0008 I 
897840-0009 
897835-0000 360 
897835-0008 I 
897835-0009 
897830-0000 270 
897830-0008 I 
897830-0009 
897825-0000 200 
897825-0008 I 
897825-0009 
897820-0000 150 
897820-0008 I 
897820-0009 

8978os-oooo loo 
897805-0008 
897805-0009 
897800-0000 80 
897800-0008 I 
897800-0009 · 

O.D. INCHES - 0.1186" (+0.01°00/-0.0005) 

NMR Tubes, 5 j m 

Article J;\pprox. 
Number l)IIHz 
897240-0000 >400 
897240-0008 
897240-0009 
897235-0000 360 
897235-0008 
897235-0009 
897230-0000 270 
897230-0008 
897230-0009 
897225-0000 200 
897225-0008 
897225-0009 
897220-0000 150 
897220-0008 
897220-0009 
897205-0000 100 
897205-0008 
897205-0009 
897200-0000 80 
897200-0008 
897200-0009 

O.D. INCHES- 0.1955 (+0.0°1°0/-0.0005) 

897193-0000 60 
897194-0000 60 

O.D. INCHES: 0.190-0.197 

NMR Tubes, 10 mm 

Article ~pprox. 
Number l'J!Hz 
897335•0000 I 360 
897330-0000 150 
897325-0000 80 
897320-0000 60 

O.D. INCHES - 0.3937 (+0.0000/-0.0005) 

I 

Length, Wall 
Inches Thickness 
7 0.01118 
8 0.01118 
9 0.01118 
7 0.01118 
8 0.01118 
9 0.01118 
7 0.01118 
8 0.01118 
9 0.01118 
7 0.01118 
8 0.01118 
9 0.01118 
7 0.01118 
8 0.01118 
9 0.01118 
7 0.01118. 
8 0.01118 
9 0.01118 
7 0.01 11 8 
8 0.01118 
9 0.01118 

1.D. INCHES - 0.0945 " (+0.0005/-0.0000) 

Length, Wall 
Inches Thickness 
7 0.01475 
8 0.01475 
9 0.01475 
7 0.01 475 
8 0.01475 
9 0.01475 
7 0.01475 
8 0.01475 
9 0.01475 
7 0.01475 
8 0.01475 
9 0.01475 
7 0.01475 
8 0.01475 
9 0.01475 
7 0.01475 
8 0.01475 
9 0.01475 
7 0.01475 
8 0.01475 
9 0.01475 

I.D. INCHES - 0.1655 (+0.0005/-0.0000) 

7 
7 

0.015 
0.002 

I.D. INCHES: 0.161-0.169 

Length, 
Inches 
7 
7 
7 
7 

Wall 
Thickness 
0.0182 
0.0182 
0.0182 
0.0182 

I.D. INCHES - 0.3569 (+0.0005/-0.0000) 

Ordering lnfo~mation 
To order KONTES Aroducts, contact your 
local authorized distributor or the office listed 
below. Technical que~tions may be directed 
to 1-aoo-223. 71 so. I 

Kontes Glass Co. 
1022 Spruce Street 
Vineland, NJ 08360-2841 
Toll Free: 1-800-223-7150 
(609) 692-8500 
(609) 692-3242 FAX 

Prices shown are in U9 dollars. 

Wall 
Variation 
T.I.R.t 
0.0005 
0.0005 
0.0005 
0.0010 
0.0010 
0.0010 
0.0015 
0.0015 
0.0015 
0.0020 
0.0020 
0.0020 
0.0020 
0.0020 
0.0020 
0.0025 
0.0025 
0.0025 
0.0030 
0.0030 
0.0030 

Wall 
Variation 
T.I.R.t 
0.0005 
0.0005 
0.0005 
0.0010 
0.0010 
0.0010 
0.0015 
0.0015 
0.0015 
0.0020 
0.0020 
0.0020 
0.0020 
0.0020 
0.0020 
0.0025 
0.0025 
0.0025 
0.0030 
0.0030 
0.0030 

Camber 
0.00025 
0.00035 
0.00045 
0.0005 
0.0006 
0.0007 
0.0010 
0.0011 
0.0012 
0.0005 
0.0006 
0.0007 
0.0010 
0.0011 
0.0012 
0.0020 
0.0020 
0.0020 
0.002 
0.002 
0.002 

Camber 
0.00025 
0.00035 
0.00045 
0.0005 
0.0006 
0.0007 
0.0010 
0.0011 
0.0012 
0.0005 
0.0006 
0.0007 
0.0010 
0.0011 
0.0012 
0.0020 
0.0020 
0.0020 
0.002 
0.002 
0.002 

t T.I.R. = TOTAL INDICATOR READING IN INCHES. 

t T.I.R. = TOTAL INDICATOR READING IN INCHES. 

Wall 
Variation 
T.I.R.t Camber 
0.0015 0.0005 
0.0020 0.0010 
0.0030 0.0015 
0.0090 0.0020 

t T.I.R. = TOTAL INDICATOR READING IN INCHES. 

Email: kimkon@acy.digex.net 

1997 
Price 

Pkg.JS 
53.75 
60.00 
66.25 
46.60 
51.75 
58.00 
41.90 
46.60 
52.25 
41.90 
46.60 
52.25 
37.70 
41 .90 
47.00 
35.70 
39.30 
44.50 
34.90 
38.80 
43.50 

1997 
Price 

Pkg.IS 
66.75 
73.75 
80.25 
49.40 
54.25 
60.00 
42.10 
46.70 
53.00 
42.10 
46.70 
53.00 
31.90 
35.20 
39.20 
25.70 
29.40 
33.10 
22.30 
23.40 
24.90 

Pkg./25 
45.10 
45.10 

1997 
Price 

Pkg.IS 
21.10 
17.90 
15.50 
10.70 

Web: http://www.kimble-kontes.com 

Printed in USA 
SP2.5M0997KO-7017 



ARGONNE NATIONAL LABORATORY 
9700 SouTH CAss AvENUE, ARqONNE, llliNois 60419 

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

September 3, 1997 

(received 9/11/97) 

Re: Xenon Gas Imaging of Mesoporous Aerogels 

Dear Barry, 

Aerogels represent a new class of open-pore materials with pore dimensions in the nanometer 
range, typically between 2 and 50 nm, and are thus classified as mesoporous materials. Silica 
aeroS.els exhibit many unusual properties, including extremely low densities (0.003-0.35 
g/cm ), high thermal resistance, low refractive index and sound velocity, and high surface area. 
These unique properties allow for their use in many new applications, such as insulated 
windows for solar applications, catalysts, gas separation media and Cherenkov counters. 

In this communication, we report the first direct evidence linking xenon chemical shifts to 
xenon occluded within a microporous system. We show that the combination of NMR 
spectroscopy and chemical-shift selective magnetic resonance imaging (MRI) can be used to 
resolve some of the important aspects regarding the structure of silica aerogels. 

Ampules for NMR investigations were prepared in the following manner. Three different 
specimens of silica aerogel (nominal dimensions: 3 mm x 3 mm x 3 mm) were placed in a 
heavy-wall borosilicate glass sample tube. The sample tube was evacuated and then the bottom 
of the tube was immersed in liquid nitrogen. An amount of xenon gas was allowed to enter the 
tube to create a pressure of 30 atmospheres at room temperature, a small amount of relaxation 
agent (02 gas) was added to enhance the spin-lattice relaxation rate of xenon nuclei, and the 
tube was then flame sealed. 

Chemical-shift selective imaging was accomplished using the SECSI method of Gerald and 
Botto (see The NMR Newletter, 1994, 435, 17). The selection sequence is 90°x - 'tcH - 90°_x 
- 'tnull - 90° - Image. The resonance(s) of the spin(s) to be imaged is placed at (or near) 
resonance. Because T 1 relaxation times of the three xenon resonances in the sample were 
similar, it was possible to suppress two resonances simultaneously; this was accomplished by 
implementing the SECSI sequence in the appropriate fashion, as described below. The 'tnull 
times used in the experiments ranged from 0.7-0.9 seconds, and the recycle delay time used 
was 5 s. Images of either occluded or free xenon gas were obtained by setting the value of 
'tcH = 150 µs in the experiment. 64 phase-encoding steps; each step required 200-600 
transients in order to obtain an adequate SIN ratio. The time to echo 'tE = 3.8ms. The in-plane 
pixel resolution was 420 µm x 420 µm. Slice selection was accomplished by substituting a 
three-lobe, sinc-90° pulse in place of the third hard-90° pulse in the SECSI sequence. Slices 
were taken perpendicular to the main field axis of the superconducting magnet. 

The 129Xe NMR spectrum of the high pressure ampule containing xenon, where the chemical 
shift reference of o = 0 ppm corresponds to the shift of pure xenon gas extrapolated to zero 
concentration, exhibits a resonance at 17 for free (or bulk-phase) xenon gas. Two smaller 
resonances at 46 and 52 ppm are observed for xenon occluded within the aerogel specimens. 
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129Xe cfiemical-shift imaging provides the first conclusive evidence of the direct correlation 
between! Oxe and the location of xenon within aerogel samples. Figure 1 shows 129Xe imaging 
results ~or the high-pressure xenon/aerogel sample. Slices of SECSI images of occluded and 
bulk-phase xenon gas are shown in Figures lA and lB, respectively. Chemical-shift selected 
spectra ke shown directly below each of their respective images. A photograph of the three 
aerogel ~pecimens inside the high-pressure ampule is shown in Figure 1 C for comparison. 

I 
The abiijty to suppress two xenon resonances simultaneously in the imaging experiment makes 
it possib~e to image either of the two occluded xenon resonance lines independently. The 129Xe 
chemicaj-shift selective images utilizing this protocol are depicted in Figure 2. Figure 2A 
clearly demonstrates that xenon having a chemical shift of 8 = 52 ppm resides within the 
middle ~pecimen exclusively. On the other hand, Figure 2B shows that xenon at 8= 47 ppm is 
present in the other two aerogel specimens. This spectroscopic information has important 
implications about the pore structure of aerogel networks, and clearly illustrates that the two 
xenon cfuemical shifts are associated with entirely different pore structures. 

I 
Figure 20 represents the composite image from both experiments, in which Figures 2A and 2B 
have beJn added together. The sum of the two images allows a direct comparison of signal 
intensity of both bulk-phase and occluded xenon. The most striking feature seen in the 
composite image is that entire regions devoid of xenon signal can be identified; in particular, 
regions ke evident at the edges of images at the left and middle of the figure. Moreover, the 
total coilicentration of xenon in the specimen at the right is significantly greater than the 
concentration of xenon in the surrounding free gas; the concentration of occluded xenon is 
found toi be nearly twice the concentration of xenon in the bulk phase. 

The images presented in Figures 1 and 2 illustrate the ability of the xenon MRI method to study 
heterogeneity associated with the pore structure of aerogels. The most exciting aspect of this 
work is Jthe power of xenon chemical-shift imaging for elucidating differences in the physical 
properties of aerogels. In particular, we have been able to correlate MRI results with optical 
properti~s of the specimens. Three distinct regions in the specimens can be clearly 
distinguished on the basis of differences in the xenon NMR parameters, and imaging facilitates 
their visualization. Recall that the middle specimen appears translucent, while the other two 
specimehs are largely transparent, and that the specimen on the left has translucent regions at 
two of its outer edges (see Figure lC). Adsorbed xenon in the middle, uniformly translucent 
specimeh is found to resonate at a higher frequency, and exhibits a broader resonance than 
xenon atlsorbed in the other two specimens, and thus is readily distinguished in the image 
depicted! in Figure 2A. The images highlighted in Figure 2B for the outer two specimens 
constitute a second type of pore structure associated with optical transparency. A third pore 
regime dan be ascribed to regions that are devoid of xenon signal, which occur at the edges of 
the centbr and left images, see Figure lD. These regions may have resulted from physical 
damage Ito the fragile aerogel specimens. They apparently are regions inaccessible to xenon 
and are consistent with a collapsed pore network. 

S)~lll_ 
David M. Gregory 
Chemistry Division 

Sincerely, 

Robert E. Botto 
Chemistry Division 
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A B 

ppl!I 

C D 

Figure 1. Slices (thickness of 1 mm) of chemical-shift selective images; in-plane resolution is 420 µm 
Lighter pixels indicate more signal intensity: (A) Image of the xenon adsorbed inside the aerogel samples; 
(B) Image of the xenon gas outside the aerogel samples; (C) Photograph of the high pressure sample 
showing the three aerogel samples. Opaque and translucent regions appear brighter in the photograph; 
(D) Image showing the direct addition of the data shown in (A) and (B). 

A B 

'eo I £o 
ppm 

Figure 2. Slices (thickness of 1 mm) of chemical-shift selective images: (A) Signal from the resonance 
at 52 ppm has been selected while the otherresonances have been suppressed; (B) Signal from the 
resonance at 46 ppm has been selected. 
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University of Illinois 
at Urbana-Champaign 

School of Chemical Sciences 
142B RAL, Box 34-1 

600 S. Mathews Avenue 
Urbana, IL 61801 

Telephone: (217) 244-0564 
FAX: (217) 244-8068 

mainzv@aries.scs.uiuc.edu 

September 23, 1997 (received 9/24/97) 

TITLE: 750 Installation, Baseline Noise and Sidebands 

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

Dear Barry: 

I thought you might be interested in what's been happening in the NMR Lab in the School of Chemical 
Sciences at the Univ. of Illinois at Urbana-Champaign over the past year. Last year we installed three new systems 
(Varian Unity Inova 750, Unity Inova 600, and Unity Inova 500/89) replaced the consoles on two 500 magnets (now a 
Unity Inova 500 and Unity 500), upgraded our Unity 400 with gradients, de-commissioned four systems (XL200, 
QE300, GN300NB, and NT360), and moved into two additional labs (one newly renovated and one part of the new 
Chemical and Life Sciences Laboratory) . All of this actually went fairly smoothly, considering that we moved three 
systems to new locations, added anti-vibration legs or tables to three magnets, as well as the hassle of getting new 
spectrometers up and running. 

For our 750, we had a wooden platform built (with brass screws!) to make access easier and safer. Speaking 
as one who has perched at the top of a 10 foot stepladder, balancing on one foot while putting a sample in the magnet a 
good four feet away, it is not a comfortable feeling. A schematic view from the top and side of the platform is shown 
below. This platform was built by carpenters from the UIUC Mill Shop for about $4,000. I am sure our Mill Shop 
would be happy to build one for someone outside of the Univ. of Illinois, however, the shipping costs might be 
prohibitive. If anyone is interested in building one of their own, I can send you a full set of plans either as hardcopy, 
an AutoCad file, or both. 

One of the shake-down experiences we have had with our 750 might also be useful. We had one probe 
installed with our Inova 750, a Varian 5mm HCN Z probe (0.1 % Ethylbenzene SIN~ 1300: 1), and from the beginning 
observed while not spinning what we described as ±40 Hz noise in the baseline around all peaks, with sidebands at ±20 
and 40 Hz. (See figure I, below. NOTE: All spectra are taken non-spinning.) As time went on we installed a 
manostat on the magnet, but the problem did not improve. I must now digress. 

When our 750 was installed, Oxford insisted upon a vent line from the magnet quench vent to the outside of 
the building. This was installed as an aluminum duct, hanging from the ceiling supports, and encompassing but not 
touching the quench vent on the magnet. At the time, the vent went straight outside, with no barrier. As a result, we 
had wind coming down the vent into the room. We placed foam packing material between the magnet quench vent 
and the exterior vent line to cut down the wind. When the foam was removed, the ±40 Hz noise disappeared, but 
~20% sidebands at ±1.1 Hz appeared due to the wind tunnel effects. We eventually concluded that our 40 Hz noise 
problem was due to vibrations transmitted to the magnet from the exterior helium vent line, and contributed to by the 
wind. Our next move was to place a barrier in the exterior vent line where it met the outside world. Our current 
choice of material is aluminum foil, but we are searching for a 5 psi carbon disk to replace the aluminum. With the 
foil in place, we no longer had a wind tunnel effect, so we removed the foam packing material, and lo and behold, the 
±40 Hz noise went away (see figure 2 below). Success at last, we thought! 

Lurking around the bend was another problem. About two weeks later, we noticed that the sensitivity of an 
IWQC experiment seemed to have been seriously compromised. Investigating further revealed 10-15% sidebands at 
the ±1-1.5 Hz position, which were constantly changing phase and intensity, and were similar to those observed when 
the exterior vent line was open to the outside (see figure 4). At first we thought it was an unstable supply of 



Side View of Platform 
and 750 MHz Magnet 

0 

Top View 

compressed air for the anti-vibration legs. However, the problem persisted when we switched to compressed air 
cylinders. We did find the problem disappeared when the magnet was taken off of the anti-vibration legs. We then 
noticed that when standing on the platform by the magnet, you could feel cold air blowing, but the source was 
impossible to localize. 1bis led us to investigate stray air currents in the room. 
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Another digression - the room is a 40 ft. x 40 ft. with 18 ft. ceiling. The magnet is centered in the room. The 
A/C is ducted, with no ducts above or within 8 ft. of the magnet, and the returns are 10-15 ft. from the magnet. We can 
turn off the A/C but it is difficult to turn off the exhausts. 

With the help of our A/C people, we turned off the room A/C, and anxiously watched our data. No change! I 
told the A/C people to take a break, and then one of my spectroscopists (Feng Lin) and I started discussing the problem 
again. Since we never saw this problem when we were observing the ±40 Hz noise, it occurred to me that maybe the 
packing material between the magnet quench vent and the exterior vent line was enough to damp the very small 
vibrations we were now observing. We tested this hypothesis by replacing the foam packing material, and lo and 
behold, the sidebands disappeared (see figure 3). They reappeared momentarily when the A/C people opened the door 
into the room and caused a very large (since we now had no A/C but full exhaust) pressure differential, but as soon as 
the door closed, the sidebands again disappeared. So, we are currently trying to better balance the air flows in the 
room, but it is interesting to me that a several ton magnet, granted, floating on air, can be so easily affected by very 

. small air currents. 
How you control the temperature in a space meant for magnets, especially large magnets, has always been 

with us. My particular problems seem to involve unbalanced air flow in a room. The inbalance could be related to the 
fact that the A/C is vented (a plenum ceiling (forced A/C into a pressurized ceiling) would give a lot more flexibility) 
and that the exhaust air is part of the Building exhaust, and therefore out of my control. We may still have to build an 
airlock to control the pressure changes when people enter the room. It has also been suggested that we could hang a 
plastic curtain (i.e., a very large shower curtain) around the magnet to resolve the problem - a practical albeit ugly 
alternative. 

To summarize, we currently have an aluminum foil barrier between the outside world and the 750 room and 
inside the room foam is between the exterior vent line and the magnet quench vent. 

If anyone else has had problems of this nature, I would appreciate hearing about them. 

Sincerely, 

l)JtJ-D✓~~ 
Vera V. Mainz, Director 

Varian Oxford Instruments Center for Excellence in N 
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Figure 1. 
VENT OPEN, FOAM IN PLACE 

Figure 2. 
VENT CLOSED, FOAM OFF 

Lasted for about two weeks. 

Figure 3. 
VENT CLOSED, FOAM BACK 
INPLACE 

Figure 4. 
VENT CLOSED, FOAM OFF 

Similar in appearance to when 
the vent was open and the foam 
was off. 
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NMR 
Spectrometers 
Bruker AC-200 
Installed with 90-day warranty: $49,500.00 

Bruker DRX-400 (1996) 
Sold operational: $225,000.00 

Bruker broadband NR-80 
Installed with 90-day warranty: $25,000.00 

General Electric GN-500 
Sold operational: $135,000.00 

General Electric GN-400 
Sold operational: $95,000.00 

JEOL broadband FX-90Q 
Installed with 90-day warranty: $29,000.00 

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

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

Varian Gemini 300 
Installed with 90-day warranty: $69,500.00 

Varian Gemini 200 
Installed with 90-day warranty: $49,500.00 

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 
Web Site : http ://www.iet.com E Mail: sales@ietltd .com 



Current inventory 

X-RAY: 
Kevex Delta 771 
Oxford 400 XRF 
Philips DX-95 XRF 
Spectrace TX-5000 E 

GAS CHROMATOGRAPHS: 
Carle 311 FID/TCD 
Carlo Erba FID/NPD w/ A/S 
Dynatech PTA-30 w/ A/S 
HP 3396 integrator/HP headspace 
HP 5880 FID/ECD 
HP 5890 dual ECO w/ HP 7673A A/S 
HP 5890 dual FID w/ 7673A A/S 
HP 5890 FID/PID/HALL 
LEAP AS-200 A/S 
0.1. 4560 w/ 4551 + DPM-16 
Perkin Elmer 8500 FID + HS-101 
Shimadzu 14A ECO 
Shimadzu 14A FID 
SRI 8610 
Tekmar LSC-2000 w/ ALS-2016 
Tracor 540 PID/FID 
Varian 3400 dual ECO 
Varian 3600 FID/NPD 

H.P.L.C.: 
Dionex 4500i ion chromatograph 
Dionex AGP-2 gradient pump w/ control and 

software 
"New" Dionex 8200 

HP 1050 HPLC + A/S 
HP 1090M HPLC + A/S 
Kratos 783 absorbance detector 
Kratos 980 fluorescence detector 
Perkin Elmer 250 cc pump 
Perkin Elmer ISS-100 A/S 
PE LS-40 fluorescence detector 
Waters 401 refractive index detector 
Waters 420 fluorescence detector 
Waters 431 conductivity detector 
Waters 441 absorbance detector 
Waters 486 absorbance detector 
Waters 490E programmable UV detector 
Waters 501 pump 
Waters 510 pump 
Waters 590 programmable pump 
Waters 600 multisolvent delivery 
Waters 712B Wisp autosampler 
Waters 820 Maxima workstation 
Waters Auto-500 Prep-LC 
Waters ILC 150 GPC 

MASS SPECTROMETERS: 
Finnigan 5100 GC/MS 
Finnigan SSQ 7000 GC/MS/DS 
Finnigan TSQ-700B triplequad 
Finnigan lncos-50B w/ A200S A/S 
Finnigan MAT-90 GC/MS/DS 
HP 5970B MSD w/ HP 5890A MS-DOS 
HP 5971A w/ 5890 II GC + MS-DOS 
HP 5987 GC/MS w/ particle beam 
HP 5989 MS Engine + 5890 II 
HP5972 w/ 5890 II + MS-DOS 
VG MD-800 El/Cl 
VG TRI0-1000 El/Cl 
UV-VIS: 
Bausch & Lomb Spectronic 21 DV 
HP 8452 + software 
Perkin Elmer Lambda 4B 
Perkin Elmer Lambda 7 
Varian Cary 3E 
ATOMIC ABSORPTION: 
ARL 3560 arc spark 
Baird AFS-2000 atomic fluorescence 
Leeman Labs Analyte 16 
Leeman Labs PS-1000 ICP 
Leeman Labs PS-3000 ICP 
Liberty 100 ICP 
Perkin Elmer 2100 
Perkin Elmer 3300 + Fias 400 
Perkin Elmer 4100ZL 
PE 5000 w/ HGA-500 + AS-40 
Perkin Elmer FIAS 100 + AS-90 
Perkin Elmer Plasma 400 ICP A/S 
Perkin Elmer Zeeman 5100 
TJA AtomScan 25 ICP A/S 
TJA Smith Hieftje 11 
TJA Trace 
TJA Video 22 
Varian SpectrAA 10 
Varian SpectrAA 20 
Varian SpectrAA 40 
Varian Zeeman 400 w/ 1996 software 
RESONANCE SPECTROMETERS: 
Bruker AC-200 NMR 
JEOL FX-900 NMR + Tecmag MacIntosh 

upgrade 
JEOL GX-270 console 
Oxford 200 w\ widebore magnet 
Varian EM-360L NMR 
Varian Gemini 200 
Varian XL-200 NMR 
DISPERSIVE IR: 
Perkin Elmer 983 
Perkin Elmer 1420 

FT-IR: 
Bio-Rad FTS-40 + PC + microscope 
Bio-Rad FTS-60 w/ GC interface 
Nicolet 800 FT-IR 
Perkin Elmer 16 PC 
Perkin Elmer 161 O 
Perkin Elmer 2000 
ELECTRON MICROSCOPES: 
Cambridge S-200 SEM 
Hitachi H-600 TEM + Kevex X-Ray 
Hitachi H-9000 TEM 
Hitachi S-570 SEM + Kevex 
JEOL 35C SEM 
Philips 201 TEM 
Philips 400 TEM 
BIOTECHNOLOGY: 
ABI 130A separation system 
ABI 373A DNA sequencer 
ABI 431 peptide synthesizer 
Biotech BT-1000 microplate reader 
Beckman Airfuge 
Beckman L8-55M ultracentrifuge 
Beckman L8-70M ultracentrifuge 
Beckman Optima TLX 
Coulter LS-230 particle size analyzer 
Fisons Mistral 3000i 
Sorvall RC-5B high speed centrifuge 
ELEMENTAL ANALVZERS: 
Dohrmann DC-80 TOG 
Dohrmann DC-190 TOC A/S 
Dohrmann OX-20B TOX 
Leco DH-103 hydrogen analyzer 
Mitsubishi TOX-10 
PE 240G CHN + AD-6 autobalance 
PE 2410 Series II nitrogen analyzer 

MISCELLANEOUS: 
Brinkman KF titrator 
Hach 21 ODA turbidimeter 
Jasco J-500A spectropolarimeter 
Labconco Class II safety cabinet 
Labconco 18 liter freeze dryer 
Leeman PS-2001 mercury analyzer 
Mettler AE200 analytical balance 
NELSON Lab automation system 
Perkin Elmer LS-2 filter fluorometer 
Rheometrics ROS-II OMA + RMS-800 
"New" Sartorius AC210P balance 
Sartorius B610 balance 
Shimadzu 930 densitometer 
Shimadzu RF-5000 fluorescence 
TJA QS-1 mercury analyzer 
Whatman 7572 nitrogen generator 
Zymark Robotics PY technology 

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. 

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

Most of the instruments in our inventory are available for immediate 
shipment. In many 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. 

For prices, current listing, and to order 
In the U.S. (except Illinois) call 800·1ET·4·LAB 
In Illinois, call (847) 913-0777 (

43
B·

4522
) 

Outside the U.S., call 1-847-913-0777 Fax (847) 913-0785 

International Equipment Trading Ltd. 
960 Woodlands Parkway • Vernon Hills, Illinois 60061 
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DEPARTMENT OF THE NAVY 
NAVAL RESEARCH LABORATORY 

4555 OVERLOOK AVE SW 
WASHINGTON DC 20375-5320 IN REP'LV REl'ER TO , 

(received 9/25/97) 
24 September 1997 

Zero-Field 14N NMR Relaxation and Molecular Motions in RDX 

Dear Barry: 

469-51 

We are happy to report that our new Bruker DMX-500 with a self-shielded wide-bore Magnex 
magnet is currently being installed, and our MSL-300 has been recently upgraded to a DSX-300. 
Meanwhile, it might be of interest to report some 14N NMR results obtained at the other extreme of 
magnetic field, zero field. 

Zero-field 14N NMR (a.k.a. "pure NQR") relaxation studies can be used to study slow 
molecular motions in solids, although relatively few examples have been reported. It may seem 
surprising at first that measurements of the 14N spin-lattice relaxation time T1 in zero-field could 
provide information about slow molecular motions, since the 14N transitions often occur around 2-5 
:MIIz or so. However, as first discussed by Alexander and Tzalmona (Phys. Rev., 138, A845 [1965]), 
the zero field situation differs in a fundamental way from standard BPP relaxation in high field. This 
is because a slow molecular motion (such as a jump, which can be viewed as occurring 
instantaneously) can cause the main Hamiltonian to suddenly change, due to the change in direction 
of the electric field gradient ( efg). In BPP, it is a minor perturbing Hamiltonian which changes. 
Since the Hamiltonian in zero-field can change non-adiabatically, the nuclear spin wave-functions 
remain the same, while the Hamiltonian is changed due to the new efg direction. The result is a 
calculable transition probability to a new eigenstate leading to a T1 value that is comparable to the 
motional correlation time -re. Alexander and Tzalmona measured -re values as long as 1 s for the 
tetrahedral jump process in hexamethylenetetramine (HMT) from the zero-field 14N T1• 

The symmetrical molecule hexahydro-1,3,5-trinitro-s-triazine, also known as RDX (see 
Figure) is one of the most common "energetic materials" and has been extensively studied 
experimentally and theoretically. Nonetheless, surprisingly little is known about possible molecular 
motions taking place in the solid state. The zero-field 14N NMR measurements of both T 1 and T 2 show 
a large decrease (from seconds to milliseconds) going from about-30° C to +60° C, temperatures well 
below the melting point of200° C. The graph below shows an Arrhenius plot of the T1 data for one 
of the 3 crystallographically-inequivalent ring nitrogen peaks at 3.41 MHz (the so-called v_ line), and 
the linear fit over this relatively narrow temperature range suggests the presence of a thermally 
activated process with an activation barrier of ca. 80 kJ/mole (19 kcal/mole). A similar slope is 
obtained for the corresponding V+ peak at 5.2 MHz. The (1/T1) intercept of approximately 1016 s·1 

cannot directly give the pre-exponential factor for the motion, which requires knowing the correlation 
time, but the latter must be ~ 1016 s·1

• This value is much higher than that expected from lattice 
librational motion, and can be taken to indicate that either concerted motions or lattice expansion 
effects upon the activation barrier are present. 

The nature of the thermally-activated.motions is still unknown. A chair++chair interconversion 
does not seem possible because the intermolecular interactions in the solid state would result in an 
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anisotropic potential. Conformational isomerization by ring inversion has recently been identified in 
solid cyclohexane (McGrath & Weiss, Langmuir, 13, 4474 [1997]), but the process is slow (51 s·1 at 
222 K), and occurs only in the plastic phase. No such phase exists for RDX. Different conformations 
due to ring puckering are a possibility, but no evidence of additional peaks from "frozen" 
conformations in the zero-field 14N NMR have ever been reported, even though data has been obtained 

down to 77 K (Karpowicz & Brill, J Phys. Chem., 87, 2109 [1983]). Additional measurements at 

lower temperatures and on other transitions (for both ring and nitro group nitrogens) may provide 

some further clues to the nature of the motion. As always, any suggestions are welcome. 

James P. Y esinowski 

yesinowski@nrl.navy.mil 

RDX 

Sincerely yours, 
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Kenneth J. McGrath 

mcgrath@ccfnrl.navy.mil 

14N T 1 Data for 3.41 MHz RDX Transition 
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Policies and Practical Considerations 

(Slightly revised October 1997) 

The NMR Newsletter (formerly the TAMU NMR Newsletter, the IlT NMR Newsletter, and originally, the Mellon 
Institute NMR Newsletter), now in its fortieth year of consecutive monthly publication, continues under the same 
general policies as in the past. 

1. Policy: 

469-53 

The NMR. Newsletter is a means for the rapid exchange of information among active workers in the field of 
NMR spectroscopy, as defined broadly, including imaging. As such, the Newsletter serves its purpose best if 
the participants impart whatever they feel will interest their colleagues, and inquire about whatever 
matters concern them. Technical contributions should always contain a significant amount of information 
that has not already been published or that will appear in the formal literature within a few weeks of the 
appearance in the Newsletter. 

Since the subscriber/ participant clearly is the best judge of what he or she considers interesting, our first 
statement of policy is "We print anything." (This is followed by the reservation, "that won't land us in jail or 
bankruptcy court.") Virtually no editorial functions are performed, although on rare occasions there is the 
need to classify a contribution as 'not for credit' . The Newsletter is not, and will not become, a journal. We 
merely reproduce and disseminate exactly what is submitted. 

2. Public Quotation and Referencing: 

Reference to The NMR Newsletter by its present or previous names in the scientific literature is never 
permissible. Public quotation of Newsletter contents in print or in a formal talk at a meeting, etc., is 
expressly forbidden, except as follows. In order to quote or use material from the Newsletter. it is necessary. 
in each individual case. to obtain the prior permission of the responsible author and then to refer to the 
material quoted as a "Private Communication". If your copy of the Newsletter is shared with other readers, it 
is your obligation as the actual recipient of the Newsletter to see that these other readers of your copy are 
acquainted with, and abide by, these statements of policy. 

3. Participation is the prime requisite for receiving the Newsletter: In order to receive the 
.Newsletter, you must make at least occasional technical contributions to its contents. 

We feel that we have to be quite rigorous in this regard, and the following schedule is in effect: Seven 
months after your last technical contribution, you will receive a "Reminder" notice. If no technical 
contribution is then forthcoming, nine months after your previous contribution you will receive an 
"Ultimatum" notice, and then the next issue will be your last, absent a technical contribution. Subscription 
fees are not refunded in such cases. If you are dropped from the mailing list, you can be reinstated by 
submitting a contribution, and you will receive back issues (as available) and forthcoming issues at the 
rate of nine per contribution. 

Frequent contributions are encouraged, but no advance credit can be obtained for them. In cases of joint 
authorship, only one contributor may be credited. Meeting announcements, as well as "Position Available," 
"Equipment Wanted" (or "For Sale"), etc., notices are very welcome, but only on a not-for-credit basis, i.e., 
such items do not substitute for a bona.fide technical contribution. 

4. Finances: The Newsletter is wholly self-supporting, and its funding depends on Advertising, 
Sponsorships, and individual Subscriptions. The Subscription fee for the October 1997 - September 1998 
year is US$190, with a 50% academic or personal subscription discount. Subscriptions are available for a 
minimum of the twelve monthly issues which end with a September issue. However, a subscription can be 
initiated at any time, with the price for more than twelve issues being prorated. 

continued 
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Corporations are also invited to join the list of Sponsors of the Newsletter. Sponsors' names appear in each 
month's Newsletter, and copies of the Newsletter are provided to all Sponsors. The continuation of the 
Newsletter depends significantly on the generosity of our Sponsors, most of whom have been loyal 
supporters of this publication for many years. We will provide further details to anyone interested. 

Another major, indeed most essential, source of funds for the Newsletter is Advertising. We earnestly 
encourage present and potential participants of the Newsletter to seek advertising from their companies. 
Our rates are very modest. Please inquire for details. 

5. Practical Considerations: 

a) All technical contributions to the Newsletter will be included in the next issue if received on or before the 
published deadline dates. 

b) Please provide short titles of all topics of your contributions, to ensure accuracy in the Table of Contents. 

c) Contributions should be on 8.5 x 11" (21 x 27.5 cm) pages, printed on one side only. Contributions may 
not exceed three pages without prior approval. Each page must have margins of at least 0.5" (1.3cm) on all 
four edges. Black ink for typing, drawings, etc., is essential. All drawings, figures, etc., should be mounted 
in place on the 8.5 x 11" pages. We are not equipped to handle pieces of paper larger than 8.5 x 11" (21 x 
27.5 cm). 

Please do not fold, clip, or staple your pages. Protect the condition of your letters from the ravages of the 
mails by enclosing what you send in a cardboard or plastic folder, etc. 

Foreign subscribers are reminded that regardless of the standard paper length you use. all material -
letterhead. text. figures. addresses printed at the page bottom. everothinq - must not exceed 10" (ca. 25.3 
cm) from top to bottom. 

When formatting your contributions, please consider the following: 

i) Try using a smaller type font: The body of this page is printed in 10 point type, which I believe is 
adequate for most purposes. Even 11 or 12 point type is acceptable if the particular font is not too large. 
Those who are computerized can also employ non-integral spacing of lines so that sub- and superscripts 
don't collide with lines below and above. Type smaller than 8 point should not be used. 

ii) PLEASE avoid excessive margins. Instruct your secretaries to avoid normal correspondence esthetics or 
practices, however time-honored or 'standard! This page has margins on both sides of 0.6" (ca. 1.55 cm), 
which is very adequate. Margins of the same size at the top and bottom are sufficient also, but don't worry 
if there is more ~pace at the end of your document, for I can often use such spaces for notices, etc. 

Also, please avoid large amounts of unused space at the top of letters. Give thought to the sizes of figures, 
drawings, etc., and please mount these so as to use the minimum space on the page. 

iii) 'Position Available'. 'Equipment Wanted'. and Similar Notices. These are always welcome, but not for 
subscription credit. Such notices will appear, however, only if received with these necessarily rigid 
constraints: a) Single spaced; b) both side margins 0.6 - 0.7" (1.5 - 1.7 cm.)- NOT WIDER; c) the minimum 
total height, please, but definitely no more than 4.5" (11.5 cm.). 

iv) AVOID DOUBLE SPACING LIKE THE BLACK PLAGUE!!! This is extremely wasteful of space. 

F~~ 
October 1997 

6. Suggestions: They are always welcome. 

'Telephone: 650-493-5971. Please confine telephone calls to 8:00AM-10:00PM, Pacific Coast Time. 
"Fax: 650-493-1348 (Do not use for technical contributions which are to appear in the Newsletter, 

for Fax quality is not adequate.) 
*E-mail: shapiro@nmrnewsletter.com 
*http:/ /www.nmrnewsletter.com 
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Address all Newsletter 
correspondence to: 

Dr. B. L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 

Palo Alto, CA 94303. 

~ 650-493-5971 * -Please call 
only between 8:00 am and 

10:00 pm, Pacific Coast time. 

Deadline Dates 

No. 470 (Nov.) 24 Oct. 1997 

No. 471 (Dec.) 21 Nov. 1997 

No. 472 (Jan.) 19 Dec. 1997 

No. 473 (Feb.) 23 Jan. 1998 

No. 474 (Mar.) 27 Feb. 1998 

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

E-mail: shapiro@nmrnewsletter.com 

http:/ /www.nmrnewsletter.com 

~ Effective August 1, 1997, our area code is 650. 

* T1!,e Newsletter's ijscal viabUity; depends veey liea;vi.J.y; on the funds 
provided b~ ou,- 4avettis.ers anf $ponsors. ~l~ase ·d9 whate,~er yqu can 

< % ~( • ' c' . •* ,'~ ' C_'4, • '❖,_'~ 

- to let them ·know that tltek suppott is no~e·d an<} appreciated:-

Mailing Label Adornment: Is Your Dot Red ? 

If the mailing label on your envelope is adorned with a large red dot: this decoration 
means that you will not be mailed any more issues until a technical contribution has 

been received. 



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

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

Step 3: Walk away with your data. 

JEOL's Eclipse Spectrometer will automaticallJ,,.~ ;.:,,%~:~'.::: · 
•• ,-:•, •-~ ~ .-:: • .-. • """••••r• ••d• , ~ 

everything else for you. fif -· .,.-· ·· \ .. 
V Auto Probe Tuning (with AutoTune Broad Band Pre\+) f 
V Auto-sample Control {with AutoSample Changer} \ \\ f 
V Auto Selection of Spectrometer Conditions · 'l \l 
V Auto Baseline Correction 

V Auto Data Presentation 

V Auto Phase Correction [f'~'7f i( 
V Auto Digital Filtering \. H \ 'll 

~~ i f;: ~ ·::;,.-v Auto S/N Monitoring i\ 1:1, , I 
;\ \; ~ V Auto Queue Control 

V Auto Receiver Gain 

V Auto Data Storage 

V Auto Referencing 

V Auto Processing 

V Auto Peak Picks 

V Auto Integration 

V Auto Plotting 

V Auto Shim 

V Auto Lock 

in 1\ \~---~~ -:.~ •• '! ~-~~;-~-#-'.x,>wz-~-~-·i 
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JEOL USA, Inc., 11 Dearborn Road, Peabody, MA 01960 
Tel: (508)535-5900 Fax: (508)536-2205 

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