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(including the new J. Young Valve Tube) 
Solvent Jet NMR Tube Cleaners 
pH Electrode for 5mm NMR Tubes 

Taperlok ® NMR Tubes 
A multitude of Coaxial Inserts 
Alumina NMR Tube for Si-29 Studies 
Ultra-thin wall NMR Tubes 
Throwaway "THRIFT" and "ECONOMY" NMR Tubes 

Serving the Spectroscopic Aftermarket 

WILMAD GLASS COMPANY 
Route 40 and Oak Road• Buena, NJ 08310 U.S.A. 

609-697-3000 • TWX 510-687-8911 
FAX 609-697-0536 



THE NMR NEWSLETTER 

Aiken, N . . 
Briguet, A. 
Brown, T. R. 
Cavassila, S. 
Clark, C .. 
Graveron, D. 

29 
26 
29 
26 
17 
26 

THE NMR NEWSLETTER 

American Microwave Technology 
Bruker Instruments, Inc. 
Chemagnetics 
JEOL . 
MR Resources, Inc. 

Abbott Laboratories 
American Microwave Technology 
Bruker Instruments, Inc. 
Burroughs Wellcome Co. 
Chemagnetics 
Cryomagnet Systems, Inc. 
The Dow Chemical Company 
Eastman Kodak Company 

440-1 

NO. 440, MAY 1995 AUTHOR INDEX 

van Halbeek, H. 
Hiraoki, T. 
Howarth, 0. W. 
Kerr, B. 
Kohler, F. H. . 
McCarthy, M .. 

9 
18 
5 
17 
25 
17 

Nuss, M. 
Pelczer, I. . 
Ribeiro, A. A. . 
de Ropp, J. 
Schaefer, T. 
Sheng, A .. 

6 
13 
32 
17 
2 
9 

Singer, S .. 
Souza, K. . 
Spronk, C. 
Stanley, P. 
Stoyanova R. . 
Turner, C. J. 

21 
21 
13 
22 
29 
21 

NO. 440, MAY 1995 ADVERTISER INDEX 

15 
. 3, 23 

11 
outside back cover 

33 

Shigemi, Inc .. 
Varian . 
Voltronics Corporation 
Wilmad Glass Company, Inc. 

19 
. 7, 27 

31 
inside front cover 

SPONSORS OF THE NMR NEWSLETTER 

The Lilly Research Laboratories, Eli Lilly & Company 
Merck Research Laboratories 
The Monsanto Company 
Nalorac Cryogenics Corporation 
Norell, Inc. 
Oxford Instruments 
The Procter & Gamble Company, Miami Valley Labs 
Programmed Test Sources, Inc. 

E. I. du Pont de Nemours & Company 
Elbit-ATI Ltd. 

Tecmag 
Unilever Research 

Hewlett-Packard Company 
lsotec, Inc. 

Union Carbide Corporation 
The Upjohn Company 

JEOL (U.S.A.) Inc., Analytical Instruments Division Varian, Analytical Instrument Division 

FORTHCOMING NMR MEETINGS 

International School of Biological Magnetic Resonance, 2nd Course: Dynamics and the Problem of Recognition in Biological 
Macromolecules, Erice, Trapani, Sicily, Italy , May 19 - 30, 1995 (Nou the new dates.;, Contact: Prof. 0. Jardet:2ky, Stanford 
Magnetic Resonance Laboratory, Stanford University, Stanford, CA 94305-5055; Phone: (415)723-6270; Fax: (415) 723-2253; or, 
Prof. J.-L. Lefevre, ESBS, CNRS-UPR9003, Univ. Louis Pasteur, Blvd. Sebastien Brant, F67400 lllkirch Graffenstaden, France; 
Phone: (+33) 88-655269; Fax.: (+33) 88-655343; See Newsletter 438, 54. -

Summer School on "Isotope Effects as Tools in Basic and Environmental Research", Roskilde, Denmark, June 24 - 28 1995; Contact: 
Prof. P. E. Hansen, Fax +45 4675-7721, or Phone +45 4675 7781-2432 or +45 4675-7711, ext. 2432;. See Newsletter 438, 39. 

Workshop on "Structure Determination from NMR", Pittsburgh Supercomputing Center, Pittsburgh, PA, June 25 - 28 1995; Contact: 
N. C. Blankenstein: blankens@psc.edu or (412) 268-4960. See Newsletter 438, 29. 

12th International Meeting on NMR Spectroscopy, Sponsored by the Royal Society of Chemistry, Manchester, England, July 2 - 7, 
1995; Contact: Dr. J. F. Gibson or Ms. G. B. Howlett - See Newsletter 415, 5; Phone: (44-71) 437-8656; Fax: (44-71) 437-8883. 

ISMAR 1995, Sydney, NSW, Australia, July 16-21, 1995; Contact: Dr. W. A. Bubb, Dept. of Biochem., Univ. of Sydney, Sydney, NSW 
2006, Australia. Phone: +61-2-351-4120; Fax: +61-2-351-4726; Email: ismar95@biochem.su.oz.au. See Newsletter 437, 20. 

NMR Symposium at the 37th Rocky Mountain Conference on Analytical Chemistry. Denver Colorado, July 24-27, 1995; Contact: Dr. 
Alexander J. Vega, DuPont Central Research and Development, P.O. Box 80356, Wilmington, DE 19880-0356; Tel. (302) 695-2404; 
Fax: (302) 695-1664; e-mail: vega@esvax.dnet.dupont.com. See Newsletter 432, 34. 

3rd Scientific Meeting, Society of Magnetic Resonance, and 12th Meeting European Society for Magnetic Resonance in Medicine and 
Biology. Nice, France, August 19 - 25, 1995; Contact: Society of Magnetic Resonance, 2118 Milvia St., Suite 201, Berkeley, CA 
94704; Tel. (510) 841-1899; Fax: (510) 841-2340. 

Western Biotech Conference, San Diego, CA, October 18 - 21, 1995; Contact: Western Biotech Conf. Registr'n. , c/o Tom Lobl, Tanabe 
Research, 4540 Towne Centre Court, San Diego, CA 92121; Tel. (619) 622-7035; Fax: (619) 622-7080; E-mail: tjlobt@cerf.net. 

37th ENC (Experimental NMR Conference}. Asilomar Conference Center, Pacific Grove, California, March 17 - 22, 1996/sicJ-, Contact 
ENC, 1201 Don Diego Avenue, Santa Fe, NM 87501; (505) 989-4735; Fax: (505) 989-1073. 

38th ENC (Experimental NMR Conference}. Orlando, FL, March 23 - 27, 1997/sicj; Contact: ENC, 1201 Don Diego Avenue, Santa Fe, 
NM 87501; (505) 989-4735; Fax: (505) 989-1073. 

Additional listings of meetings, etc., are invited. 
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April 11, 1995 
(received 4/17/95) 

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

Dear Barry, 

Tel: (204) 474-9321 
FAX: (204) 275-0905 
TELEX: 07-587721 

Can one directly derive small (-kT) internal rotational potentials for a molecule in solution from long-range coupling 
constants? The answer is yes. Using benzyl fluoride, C6H5CH:?, as an example, measure all DJ(H,F), nJ(H,H) and 
DJ(C,F) with high precision (shim until you get linewidths of ca 0.03 Hz). Establish the <j> dependence (<j>=O 
corresponds to the C--F bond in the aromatic plane) of as many nJ (n;t-0, !) as you can: the potential is solvent 
dependent. Compute, at as high a level of the MO model as you can afford, V(<j>) for the free molecule: <1> is 
always zero at the minimum, as it turns out. Use a quantum/continuum .method (in this case, Rinaldi and Pappalardo, 
SCRF PAC, QCPE 622) to compute the solvent dependence of V(<j>). 
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The figure (drawn by Scott Kroeker) 
conflates theory and experiment. Curve 1 
gives the theory for the free molecule, curve 
2 (theory for CS2 solution), curve 5 (theory 
for acetone-<¼), curve 3 (experiment for CSz) 
and curve 4 (experiment for acetone-~) . 
You can change the phase of the potential by 
means of solvents, it' s clear. You can als9 
do that by means of substituents, as Rob 
Schurko (who is now learning solid state 
nmr in Rod Wasylishen's group) showed in 
his M.Sc. thesis. Conclusion: each benzyl 
fluoride derivative has a unique internal 
rotational potential in a given solvent. The 
details will be available in Can. J. Cbem. in 
a few months. They include some post
Hartree-Fock structures which may be useful 
to molecular spectroscopists who are willing 
to tackle the molecule in the gas phase - the 
magnitude of the potential seems about right 
for them. 

With best wishes, 

04s 
Ted Schaefer 



DIGITAL 
QUADRATURE 
DETECTION 
THE NEXT STEP IN DIGITAL NMR 
Over the years, NMR research and development has been focused on the elimination of 
artifacts in lD, 2D and 3D NMR. Today typical artifacts can be eliminated by phase 
cycling and other averaging techniques. However these methods increase the experiment 
time. 

Now, Bruker introduces a breakthrough technology for the A VANCE series, called Digital 
Quadrature Detection (DQD™). With DQD™, the technological leadership position 
of the AVANCE series is extended even further by providing virtually artifact free spectra. 
DQD™ offers the elegant elimination of low-frequency artifacts, such as DC offset and 
drifts, flicker noise, 50/60 Hz interference and quadrature imperfections inherent in all 
traditional NMR receivers. It obtains these benefits without the need for time-consuming 
phase-cycling and without loss in signal. 

Figure 1 shows a single-scan of the dynamic range sample of water, methanol, 
acetonitrile and t-butanol with a proton ratio of 10,000:100:10:1 acquired with a 
"traditional" receiver. Noticeable are water and methanol quad images at <0.1 %, as 
well as "O Hz spike" (from slight DC offset) with associated flicker noise (inherent in all 
semiconductor devices). Figure 2 shows the complete elimination of these artifacts using 
a single-scan DQD™ acquisition on the AVANCE. 

Figure 1: Artifacts from "traditional" receiver. 

Figure 2: Artifact free spectrum with DQD™. 
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Figure 5: 4-scan CYCLOPS. 60 minutes 
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The advantages that DQD™ provide are best 
realized in 2D NMR experiments. Figures 3, 
4 and 5 show TOCSY spectra of menthol 
acquired with traditional receiver technology . 
The data in Figure 3 uses one-scan per 
increment leading to quad images and low 
frequency artifacts. As the number of scan per 
increment are increased to 4 for CYCLOPS, 
these artifacts are eliminated eventually 
resulting in an artifact free spectrum as shown 
in Figure 5. 

DQD™ can achieve the same level of artifact 
free results using a single-scan per increment 
(Figure 6), reducing the total acquisition time 
by 75 % when compared to the standard 
CYCLOPS phase cycling routine. 

THE NEXT STEP IN DIGITAL NMR 

All AVANCE DPX, DRX and DMX systems 
from 200 to 750 MHz can be equipped with 
DQD™ for high resolution NMR. DQD™ is 
also available as an upgrade for existing 
AVANCE systems. 
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CENTRE FOR NUCLEAR MAGNETIC RESONANCE 

Department of Chemistry 
Tel: (01203) 523187 

FAX: (01203) 524112 
Email: MSRHS@SNOW.WARWICK.AC.UK 

DR. OLIVER W. HOWARTH 

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

University of Warwick 
Coventry CV 4 7 AL 

Department of Physics 
Tel: (01203) 523403 

FAX: (01203) 692016 

PROF. RAY DUPREE 

(received 4/5/95) 
30th March 1995 

Polyenoic Acids - Healthy Fare for the NMR Analyst 
Dear Barry, 

I wrote some months ago about how we could reliably calculate the 13C NMR. shift separations for monoene and 
monoyne long-chain acids, alcohols and esters. Our theory will appear soon in J. Chem. Soc. Perkin Trans. 2. It uses 
er-inductive interactions passing down the polymethylene chain, rather than dipole fields acting through space, and we 
give it some theoretical backing. The analytical implications are obvious. 

We have now applied the same theory to non-conjugated polyenoic esters. We only need one additional parameter, 
essentially the inductive effect of one double bond on another, to explain all the shift differences we have been able to 
trace in the literature. Even better fits are found when simple allowances are made for carbons near the ends of chains, 
and for the way that -CH=CH- attenuates the relay of charge by rather less than -CH2-CH2-. The Table below lists 
some results. The inductive effect of the double bond arises mainly from the polarity of its nearer sp3-sp2 bond, and is 
much bigger that one could have in any through-space theory. 

CH=CH shift differences in cis polyenoic acids and esters. Calculated values are in brackets. 

18:2(n,m) (n+1)-n (m+1)-m 18:2(n,m) (n+1)-n (m+1)-m 
n=5,m=l2 3.00 (2.18) 0.21 (0.27) n=2,m=6 3.0 (2.97) 

6,12 1.28 (0.98) 0.37 (0.43) 3,7 11.7 (11.3) 2.2 (2.19) 
7,12 0.21 (0.11) 0.76 (0.71) 4,8 3.1 (3 .07) 1.7 (l.74) 
8,12 -0.64 (-0.72) 1.22 (1.21) 5,9 1.65 (1.24) 1.6 (1.48) 
9,12 -1.77 (-1.79) 2.12 (2.10) 6,10 0.2 (0.20) 1.4 (1.34) 
6,9 -0.55 (-0.68) 2.52 (2.37) 7,11 -0.45 (-0.39) 1.35 (1.26) 
6,10 0.41 (0.20) 1.43 (1.34) 8,12 -0.75 (-0.72) 1.25 (1.21) 
6,11 0.94 (0.70) 0.79 (0.76) 9,13 -0.95 (-0.91) 1.15 (1.19) 
7,13 0.54 (0.40) 0.37 (0.40) 10,14 -1.05 (-1.01) 0.75 (0.84) 
11,14 -2.06 (-1.96) 2.06 (1.73) 

A:J(n,m,o) (n+1)-n (m+1)-m (o+t)-o 
18:n=6,m=9,o=12 -1.22 (-1.18) 0.32 (0.33) 2.68 (2.62) 

18:9,12,15 -2.23 (-2.29) 0.00 (0.06) 4.60 (4.79) 
19:7,10,13 -1.90 (-1.77) 0.20 (0.19) 2.69 (2.58) 
20:8,11,14 -2.20 (-2.10) 0.12 (0.11) 2.72 (2.56) 
20:11,14,17 -2.41 (-2.46) 0.00 (0.02) 4.55 (4.78) 

A:4(n,m,o,p) (n+1)-n (m+1)-m (o+1)-o (p+1)-p 
20:5,8, 11, 14 0.00 (-0.26) 0.00 (0.09) 0.68 (0.64) 2.88 (2.69) 
22:7,10,13,16 -1.99 (-1.89) -0.30 (-0.31) 0.58 (0.54) 2.86 (2.67) 

A:5(n,m,o,p,q) (n+1)-n (m+1)-m (o+l)-o (p+l)-p (q+l)-q 
20:5,8,11,14,17 -0.29 (-0.29) 0.01 (-0.03) 0.18 (0.14) 0.69 (0.65) 5.02 (4.94) 

22:7,10,13,16,19 -1.82 (-1.92) -0.34 (-0.43) 0.00 (0.05) 0.68 (0.63) 4.98 (4.93) 
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We find the inductive effect of the double bond (cis or trans) to be about 31% of that from -OH. Our method also 
works for poly-ynes, where the corresponding factor is 60%. The attenuation of the inductive effect, imposed by an 
intervening methylene pair is x0.32, by CH=CH is x0.43 and by C=C is only x0.57. Our theory also makes sense of 
shifts in hydroxylated chains and even, to some extent, of the variations in carbonyl shift. Thus it has considerable 
analytical versatility. 

Very best wishes, 

MRI Position at Abbott Laboratories 

There is an immediate opening for an Industrial Post-Doctoral 
Fellow in the Magnetic Resonance Imaging Lab at Abbott 
Laboratories starting in June 1995. The lab has a 4.7 Tesla/ 40 cm 
magnet. The responsibilities will include developing and 
implementing MRI techniques for evaluating drug efficacy in 
different animal models. We require at least a Ph.D. in Chemistry or 
Biological Sciences. Experience is highly desirable. 

Abbott Laboratories is a global leader in the development of 
advanced health care products and services. Abbott is an Affirmative 
Action Employer and Smoke-Free Environment. For consideration, 
please send your resume to: Dr. Merrill Nuss, D418 AP9, 100 Abbott 
Park Road, Abbott Laboratories, IL 60064. 



Varian Introduces New Carousel 
Autosampler for NMR Spectroscopy 

• 

The new Carousel autosampler from Varian 
provides a low-cost, reliable automation 
solution for a wide variety of NMR laboratory 
settings. The result of yet another joint 
development project with Zymark 
Corporation, the recognized leader in 
laboratory automation, the Carousel 
increases productivity with the latest 
state-of-the-art components. 

Capable of running up to nine high resolution 
samples unattended, the Carousel allows 
completely random access to all sample 
locations, providing a more flexible auto
mation system relative to competitive 
products. Sequential operation is not 
required and the priority of samples can 
be changed easily. 

Perfonna I PFG 
Performa H PFG 
Performa for Diffusion 
Variable Temperature 
High Stability VT 
Extended Duration VT 
Preconditioning VT unit 
Deuterium Decoupling 
I·lighband 
Wave 
SM 

Temperatu 

Antivibration systems 
Ultra•nmr Shims II'" 

Varian 
Carousel 
autosampler 

The air-actuated drive mechanism of the 
Carousel is compatible ,vith even the highest 
magnetic field strengths, and an optical 
sensor verifies the sample location. The tun-et 
of the Carousel is easily removed for adding 
or removing samples away from the magnet. 
Alternatively, samples can be added or 
removed from the Carousel while in place 
on the magnet. 

The Carousel autosampler is compatible 
with all automated NMR consoles from Varian, 
including XL, VXR, Gemini, GEMINI 2000:• 
UNITY, UNITYph1s~' and UNITY/NOVA~• 
Please contact your local Varian sales 
representative for ordering information. 

The first name in nmr. .. 

h:CI 9001 
R E G I S T E R E D 

Varian Associates 3120 Hansen Woy, Bldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
Intenrntional AG Kollerstrnsse 38, CH-6303, Zug, Switzerland Tel: ( 42) 44 88 44 • Varian GmbH Alsfelderstrnsse 6, 
D-6100 Darmstadt, Germany Tel: (0 61 51) 70 30 • Varian Instruments Ltd. 3rd Matsuda Bldg., 2-2-6 Ohlmbo-Shinjuku, 
Tokyo, Japan Tel: (3) 3204-1211 varian@ 
©Varian Associates 



AUTOSAMPLER 

Reliable Autoination for 
Hfgh Throughput Sites 

NMR z 
Varian's SMS Autosampler 
for NMR Experiments 

Highest Throughput 
Maximize productivity with the SMS (Sample 
Management System) autosampler and Varian's 
GEMINI 20QOT;" UNITY/NOVA"', and earlier-model 
automated NMR spectrometers. Fully automatic data 
acquisition and processing software allows for 
unattended operation and provides the most efficient 
use of resources. Fast delivery/retrieval to and from the 
magnet ensures that sample turnaround is optimized. 

Unmatched Reliability 
State-of-the-art robotics minimizes the risk to 
equipment and samples while maintaining dependable 
automated operation. The self-calibrating system 
ensures reproducible positional accuracy while a 
tactile sensing capability provides verification of robot 
functions. Use of Varian's Auto•nmr™ probes with the 
SMS autosampler provides the most reliable automated 
NMR capability available. 

Easiest Operation 
Data acquisition and robot control are provided by the 
same computer, allowing users to focus on results, not 
additional software. Switching between walk-up and 
automation modes simply requires a single command, 
and sample submission is possible at any time due to 
easily accessible sample racks . 

Features Benefits 

30-second full cycle sample change time. ....... ....... .... ...... ... .. Fast turnaround of samples; increased productivity. 

Self-calibration of autosampler.... ... ... ... ... ... ..... ..... .. ..... .... .. ... . Reproducible positional accuracy. 

Tactile sensing gripper. ..... ............ ...... ....... ....... .... ... ........ ...... Securely holds sample during transport. 

Integrated with NMR software... ...... ..... ........... ..... .. ..... ........ ... Same user interface as NMR console. 

Avail~ble from 200 to 600 MHz. .... .... .... .. .. .......... ....... ............ Many configurations possible. 

SO or 100 sample racks...... ...... ... ... ... ..... .. ........ ........ ... ... .. ...... Rack selection can be based on throughput 
requirements. 

Built-in flexibility .......... ........ ... ....... .............. ..... .. ........ .......... Accommodates 5-mm or 10-mm NMR tubes. 

v8rian@ 
nucl~ar magnetic resonance instruments 
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Complex Carbohydrate Resear'ch Center 

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

March 31, 1995 

(received 4/4/95) 

Linkage position analysis of oligosaccharides by 1 H-NMR spectroscopy in H2O vs. D2O 

Dear Dr. Shapiro, 
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One of the salient features of carbohydrate primary structures is the manifold of linkage positions in 
which a glycosyl residue may be found attached to the adjacent residue in the chain (e.g., 1➔2, 3, 4, 

6, etc.). This feature is generally recognized as providing Nature with the potential of storing more 

information in carbohydrate molecules than, for instance, in peptides; however, deciphering this 

potential variation poses problems to the carbohydrate analytical scientist of a magnitude far more 

complex than those typically faced by a peptide sequencer. 

Traditionally, gl)'.cosyl linkage positions are determined by tedious chemical derivatization (typically, 
per-O-methylation) of the intact oligosaccharide followed by hydrolysis of the glycosidic bonds and 

identification of the newly unmasked OH-groups in the partially methylated sugars (which is typically 
achieved by gas chromatography and mass spectrometry) [l]. Over the years, NMR spectroscopy 

has contributed its fair share of methods that aid in the determination of linkage positions in oligo

saccharides. Worth mentioning are methods based on detection of (1) interglycosidic 1H NOE effects 

(using NOESY- or ROESY-type experiments), (2) interglycosidic 4JHwscalar couplings (by COSY 

optimized for small couplings), and (3) 3JcH scalar couplings across glycosidic bonds (by HMBC

type experiments). In principle, methods (2) and (3) provide the desired information in an unambi

guous way; however, method (2) suffers from the drawback of relying on 4J values often much 

smaller than 0.5 Hz; method (3) requires the full assignment not only of the 1H spectrum but also of 

the 13C spectrum of the oligosaccharide. 

During ourNMR studies on sugars in supercooled H2O (see TAMU NMR Newsletter 430, July 1994, 

p. 25-26) we came to realize that the comparison of D2O and H2O spectra of oligosaccharides 

contains the same information that is accessible through per-O-methylation analysis. Aliphatic sugar 

skeleton protons that show additional J-coupling (typically manifest as line-broadening) in H2O vs. 

D2O must be scalar coupled to OH. Therefore, linkage position analysis boils down to identification 

of those aliphatic sugar 1H-signals that are identical in H2O and D2O. Their assignment is routinely 

achieved by TOCSY-type experiments. In Fig. 1, this concept is illustrated for the disaccharide 
maltose, that is, Glcp-cx(l ➔4)-Glc', occurring in aqueous solution as a mixture of its a- and ~-ano

mers. The linkage position is easily recognized as C4' of the free reducing Glc' residue by compari

son of the TOCSY spectra of the individual glycosyl residues in D2O and H2O. 

CCRC Building: 220 Riverbend Road, Athens, Georgia 30602-4712 USA 
CCRC Telephone: 706-542-4401 Facsimile: 706-542-4412 

*Located in Life Sciences Bldg.: c/o Biochemistry & Molecular Biology Dept., Life Sciences Bldg., Athens, Georgia 30602-7229 USA 
A11 Eq11at Opport1mit)'/Affirmati1•e Actio11 lllstit1<tio11 
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Fig. 1: (top) 1HNMR spectrum of maltose in H20 at-15°C and pH 6.3. The spectrum was recorded 

in 64 scans at 600 MHz, with 1-1 echo water suppression; maltose was dissolved in 50 µl H20 
in a 1.5-mm capillary tube at a concentration of ~20 mM. 

(bottom) 1D TOCSY spectra in D20 (DIPSI-2, 150 ms mixing time) with selective excitation 
ofHla., a' and W signals, alternated with the corresponding traces through the Hla., a' and W 
proton signals ofa2D TOCSY spectrum in H20 (MLEV-17, 68 ms mixing time). 

[1] W.S. York et al., Methods Enzymol. 118 (1985) 3-40. 

,.-./ _cl~.· Slllcere!yyo=,L_~em-~ ~Je _, 
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Shuquh Sheng Herman van Halbeek 



Chemagnetics 

Chemagnetics™ 

5.0mm 
Broadband Triple 
Resonance 
Probe 

The latest 5.0 mm Broadband 

Triple Resonance, Magic Angle 

Spinning PENCIL™ probe from 

Chemagnetics builds on the 

features that have become 

synonymous with the high 

performance design of the original 

(H, C, NJ triple resonance probe. 

The patented PENCIL™ spinning 

module system incorporates such 

features as self-starting and 

trouble free spinning, and routine 

variable temperature operation. 

This is combined with a unique 

frequency optimized RF design to 

offer decoupling powers in excess 

of 80 kHz. 



F e a.tutres B e n e fit s 

Full Multinuclear Range: ......................... .......... . The X (75As-3 I P)and Y (25Mg-81 Br) channels provide a 
complete range of nuclei combinations for the most demanding 
of experiments. 

Double Resonance Mode: .... ..... ..... ....... .. ..... ...... The plug-in design allows no compromise performance for 
double resonance experiments. 

PENCIL™ Rotor Design: .. ... .... .. ............ ..... ......... Large sample volume results in decreased experiment time 
and increased sensitivity. 

PENCIL™ Double Bearing Design: .................. Smooth, stable spinning, eliminates asymmetric axial 
oscillation, and allows spinning of the most inhomogenous 
samples. 

Separation of VT and Spinning gas: ................ Trouble-free constant spinning speed over complete VT Range 
(-150°C to 250°C) . 

Unique APEX™ II RF Design: ........... ................ . Allows unprecedented RF performance for reliable 
reproducible experiments requiring increased decoupler field 
strengths. 

Exclusive VT Stack Design: ......... ....................... Permits full temperature range to be exploited without 
compromise of the probe performance. 

T y pical S p ec::i ilacatio n s 

Probe Outer Diameter 

Rotor Diameter 

Spinning Speed (Zr02 rotors) 

"Y" Channel Frequency Range 

"X" Channel Frequency Range 

"H" Channel Frequency Range 

Temperature Range 

Sample Volume 

'H 90° Pulse Width 

"C 90° Pulse Width (X) 

"N 90° Pulse Width(Y) 

70mm 

5.0mm 

1-12kHz 

" Mg-" Br 

" As-"P 

"F·'H 

-I 50°C to +250°C 

160 µL 

$3.0 µs 

$4.0 µs 

$7.0 µs Chemagnetics'" 
For more Information on 
Chemagnetics NMR Products, 
contact: 

Corporate Headquarters 
Chemagnetics 
2555 Midpoint Drive 
Fort Collins, Colorado 80525 
USA 
Phone I 800 4 OTSUKA 
or 303 484 0428 
FAX 303 484 0487 

United Kingdom 
Otsuka Electronics Europe, Ltd. 
Claro Court Business Centre 
Claro Road 
Harrogate, HG I 4BA 
United Kingdom 
Phone 0423 531 645 
FAX 0423 531 647 

Japan 
Otsuka Electronics Co .• Ltd. 
2F Hashikan-LK Building 
1-6, Azuma-Cho 
Hachioji. Tokyo 192 
Japan 
Phone 0426 44 4951 
FAX 0426 44 4961 



440-13 
€. urv, 

?i5 ~ SYRACUSE UNIVERSITY 
,<) 

DEPARTMENT OF CHEMISTRY 

Room 1-014 I Center for Science & Technology I Syracuse, New York 13244-4100 / 315-443-2925 / Fax: 315-443-4070 

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

April 5, 1995 (received 4/10/95) 

Re: Time domain filtering in the multidimensional space 

Dear Professor Shapiro, 

It was very nice to talking to you at ENC, finally I survived the questions, too. It is time to send 
our next contribution to The NMR Newsletter. Should I have forgotten about this, your gentle reminder 
has knocked on the door. Please, find below a short report on our recent efforts to remove subsets of 
multidimensional spectra using time domain filter. 

Time domain filtering offers a flexible alternative to suppression or extraction in frequency 
domain, and is becoming more and more popular as software capabilities are enhanced gradually. We 
have been using this filter in the (should I say, late?) NMRi software for a long time now on two
dimensional spectra, primarily for removing residual solvent signals. Recently we have developed an 
efficient LP enhanced method (I) to remove in-phase diagonal intensities from spectra, such as 2D-NOE. 
Diagonal removal can be quite beneficial for homonuclear 3D correlations as well. For example, in a 
3D-NOE/NOE spectrum huge body-diagonal intensities introduce high dynamic range, may ruin the 3D 
base-hyperplane and make both visualization and reliable peak analysis difficult at low intensity levels. 

The time domain filter is implemented in a one-dimensional fashion, consequently an (n-1) 
dimensional object will always be affected in an nD spectrum. From a 3D spectrum special (2D) planes 
can be extracted conveniently using the time domain filter, for example. If any object of lower 
dimensionality should be targeted, such as the one-dimensional body-diagonal, a more complex 
procedure is required; temporary separation of subsets and linear combination of partial results may be 
necessary. The attached Figure shows a spatial presentation of a large 3D-NOE/NOE spectrum (1GB 
RRR z-ant) of a trisdecamer DNA duplex (left) from Prof. Tom James's lab (acquired by Karl D. Bishop) 
with the body diagonal removed using the time domain filter. An extracted special plane (F2/F3) is also 
shown (right). Full processing took about a day on Sun Sparc2 and SGI Indigo R4000 workstations over 
the local network with several other users on the net, using z-ants (2) in NMRZ. If time is corrected by 
that needed only for data transfer, the whole process needs only a couple of hours. 

This project has been presented in part in Sicily recently (3) (thanks for the organizers, Drs. 
Filippo Conti and Alberto Spisni for this excellent meeting and opportunity!) and is to be published soon 
in Quarterly of Magnetie--Resonance in Biology and Medicine. 

Sincerely, with my best regards, 

(Filtered to Prof. Kaptein's lab some 
time ago ... ) 

Chris Spronk Istvan Pelczer 
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Figure 1. 

( 1) Pelczer, I., and Roggenbuck, M. W.; Clean Homonuclear Correlation Spectra through Combined Time and 
Frequency Domain Data Processing Poster at 1993 Eastern Analytical Symposium, S9merset, NJ, USA, 
Nov. 14-19, 1993, #353 (I. P., M. W.R., and Carter, B. G., to be submitted) 

(2) Pelczer, I., Hoch, J.C., Roggenbuck, M. W., Vaidyanathan, A., Leccarde, M. G. and Borer, P. N.; Z-ANT 
Processing; A New Alternative for Multidimensional NMR Data Processing Poster at 33rd ENC, Pacific 
Grove, CA, USA, March 29 -April 2, 1992, abstracts: WP 188 

(3) Pelczer, I., Roggenbuck, M. W., Szafranski, M. S., and Spronk, C., Time Domain Manipulations in 
Multidimensional NMR Data Processing Lecture at Advanced School on NMR in Biology and Medicine: 
"NMR inside biology: from models to in vivo" , Altavilla Milicia (Palermo), Italy, Sept. 21-30, 1994. 
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At POWER 

t,l/ ON @ -OFF 

QI 

For High Performance 
NMR/NMRI Applications 

Your NMR/NMRI requirements are pushing the leading 
edge of science and you need AMT RF power tech

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

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

Additional Features 
Include: 

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

■ Up to 2000 watts of power 
for imaging 

■ CW power capability for 
decoupling 

■ Blanking delay time 
> "1 µs for multi-pulse 



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

Key Specifications: 

Models: 

Frequency range 
Pulse power (min.) 

3445 
10-130 MHz 

3446 
10-130 MHz 

Other members of AMT's 
NMR/NMRI Family: 

into 50ohms 3205/3200 
CW power (max.) 

into 50 ohms 
Linearity (±1 dB to 30 dB 

2000W 

200W 

1000W 

100W 
6-220 MHz, 300/1000 W 

3304/3303 
down from rated power) 

Pulse width 
1,500W 
20ms 

800W 
20ms 

30-310 MHz, 400/700 W 

Duty cycle 
Amplitude droop 
Harmonics 

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

Up to 10% 
5% to 20 ms typ. 

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

3137 /3135/3134 
Phase change/output power 
Phase error overpulse 
Output noise (blanked) 
Blanking delay 

10° to rated power, typ. 200-500 MHz, 50/150/300 W 

Blanking duty cycle 

Protection 

4 ° to 20 ms duration, typ. 
< 10 dB over thermal 
< 1 µson/off, TTL signal 
Upto100% 

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

Supplemental Characteristics: 

Indicators, front panel 

System monitors 

Front panel controls 

AC line voltage 

AC power requirements 
Size (HWL, inches) 
Net weight 

1. AC power on 
2.CWmode 

4. Overdrive 
5. Over pulse width 

1. Forward/Reflected RF power 3. DC power supply fault 
2. Over pulse width/duty cycle 

1. AC power 2. Forward/Reflected power 

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

3445 
1400 VA 
8.75 X 19 X 24 
110 lbs. 

3446 
700VA 
8.75 X 19 X 24 
75 lbs. 

FOR ADDITIONAL INFORMATION, PLEASE CALL: 

6. Over duty cycle 
7. LCD peak power meter 

4. Thermal fault 

AMT Glgatron Dressler JEOL Trading Co. Goss Scleritlflc Instruments 
t United States Associates Germany, japan 
I 

Canada Switzerland 

Ph: (714) 993-0802 Ph: (613 ) 225-4090 Ph: 49 2402 71091 Ph: 81 3 3342 1921 
Fx: (714) 993-1619 Fx: (613) 225-4592 Fx: 49 2402 71095 Fx: 81 3 3342 1944 

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

United Kingdom, 

France, Benelux 

Ph: 441245 478441 
Fx: 441245 473272 

951-1 
3/95G 
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UNIVERSITY OF CALIFORNIA, DA VIS 

--------------------------1 1----------
_»_ERXELEY ___ •_D_A_VJS_• _m_VIN_E_•_LO_s _AN_c_ELES __ •_RJVERS __ m_E_• _sAN_»_JECO __ •_s_AN_FRAN __ cisc_o_ i i SANTA BARBARA • SANTA CRUZ 

UCO NMR FACILITY DAVIS, CALIFOR:,.;JA 95616 

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

RE: MRI Sensor for Freeze Damage in Kiwifruit 

Dear Dr. Shapiro: 

March 24, 1995 

(received 3/25/95) 

Here at UC Davis we have been engaged for several years in developing NMR methods, 
particularly imaging. for non-destructive and non-invasive quality control in agricultural and 
food products (for example, see Ref. 1). Our latest project, in conjunction with Chris Clark of 
HortResearch, Hamilton, New Zealand, involves development of an NMR sensor for freeze 
damage in kiwifruit. Some preliminary data are shown in the Figure below. Figure A presents 
a spin echo image of two adjacent kiwis, one picked fresh, and one picked. frozen, and thawed. 
The latter shows clear internal structural changes not evident by visual inspection of the fruit. 
In addition, :Images collected with different TE show marked differences between the two fruit . 
in T2 . Figure B shows a single kiwi with one localized area of freezing clearly detected in the 
image. again showing the utility of the method for revealing freeze damage even in only a small 
region of the fruit. These results show promise for development of non-invasive monitoring 
techniques for freeze damage in kiwis, and other frost-sensitive fruits, by NMR. 

Chris Clark 
HortResearch 
Hamilton 
New Zealand 

Mike McCarthy 
Food Science 

Sincerely. 

Bill Kerr 
Food Science 

1. McCarthy, et.al. J. Sci. Food. Agric. 67, pp.13-20 (1995). 

Fresh Frozenffhawed 

Frozen 
Region 

)1f/J!4f-
Jeffde Ropp 
NMR Facility 

B 
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Department of Applied Physics 
Hokkaido University, Sapporo 060, Japan 

Tel; +81-11-706-6640, Fax; +81-11-706-7880 

March 23, 1995 (received 3/28/95) 
Professor Bernard Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
U.S.A. 

"Kobe Disaster and Magnets" 

Dear Professor Shapiro, 
We are destined to live in earthquake country. We can feel over several earthquakes 

in a year. Big earthquake struck early morning on 17 January, 1995 in the area of Kobe and 
west Osaka. Over 5500 people have been killed and 250,000 people made homeless by a 
mere geological event. Kobe earthquake was relatively shallow, and occurred off the main 
plate boundary on a strike-slip fault The magnitude of the earthquake was 7.2 on the Richter 
scale. Max. ground velocities of 30-55 emfs along the fault zone that ruptured was deduced. 

I asked to friends in the area and companies as to damage of NMR equipments. Note 
that the examination did not cover all equipments. 

At least thirteen superconducting magnets were fallen down, and several magnets 
were furthermore quenched due to the breaking of the magnet stand but they are rechargeable 
and not damaged. Some displays and/or plotters were slipped down the disk. Other most of 
equipments have no problems including the homogeneity of a magnet, although there are over 
a hundred of superconducting NMR in the area I heard interesting accounts that although a 
magnet was fallen down, other two magnets were completely living in the same room in a 
laboratory, and that an EPR system moved about 1 m accompanied with a heavy magnet and 
are alive. Damage was concentrated on the fault, furthermore depending on the ground 
condition of a room and a floor of a lab., and the orientation of a magnet 

We cannot consider a permanent counterplan against big earthquake due to its cost, at 
least we must hold lightly the magnet from a few point of ceiling with ropes for climbing to 
avoid the falling of a magnet. I have heard recently that new law or regulation for the 
superconducting magnet was appeared in California. Please let us know about it to the this 
letter. 

Sincerely, 

0 ~~ 
Toshifumi Hiraoki 



Specially designed 
Thin Wall NMR Sample Tube 

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

pp■ Flg.1a Flg.1b 

The spectra of 20mm sucrose in D20 
were obtained with a single scan 
without apodlzatlon prior to 
FOurler transfOrmation on a Bruker 
AMX-600 spectrometer at 298 IC. By 
using Shigemi high qualltv 5mm 
standard tube <Flg.1a> and the 
Shigemi highly sensitive thin wall 
5mm tube <Flg.1b>, the spectra 
confirms a sensitivity enhancement 
Of about 10%. 

~-------- 180mm -----'-------~ 

~40mm ➔ 

PST-001 and PST-002 

190mm -------------
~ 50mm-➔ 

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

·······························-···-············-·····-·····-········--·-··-·····-·-----·--·····················--········································· 
0.D. 

<mm> 

5 

8 

10 

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

PST-001 0.21 20/8 4.96 + 0.00 · 0.01 4.54 ± 0.01 
PST-002 0.21 40/15 4.96 + 0.00 · 0.01 4.54 ± 0.01 
STS-001 0.25 40/8 8.00 + 0.00 · 0.01 7.52 ± 0.01 
STS-002 0.25 50/15 8.00 +. 0.00- 0.01 7.52 ± 0.01 
5110-001 0.25 40/8 9.98 + 0.00 · 0.01 9.52 ± 0.01 
ST10-002 0.25 50/15 9.98 + 0.00 · 0.01 9.52 ± 0.01 

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

Tel:(412)444-3011 • Fa:X:(412)444-3020 

Price Each 
1-99 100+ 

$15.00 $13.50 

$13.00 $12.00 

$31.00 $28.00 

$27.00 $25.00 

$36.00 $32.00 

$32.00 $28.00 



ALUMINA TUBE FOR 29Si AND 11B NMR 

Shigemi has recently developed a unique alumina tube for 29Si and 11s NMR. 
The tube consists of a standard glass NMR tube connected to a highly 
densified alumina bottom which holds your sample. By using our alumina 
tube, the 29Si spectrum is free from a broad 29Si signal, and the spinning 
sid~bands are suppressed to a minimum because of the tube's precision 
and quality. As of now, only Shigemi can offer you this very specialized 
and high quality tube for a reasonable price. 

~ 
A 

~ 50mm ~ 

alcJI : l:ro 
~ 
7mm 

A B C D Camber 
Length(mm) OD(m.m) ID(mm) OD(mm) (µ) 

Si-005 180 4.965 + 0 4.0± 0.1 2.5 ±0.02 

- 0.005 

Si-010 190 10.0 + 0 9.0 ± 0.1 6.5 ±0.02 

- 0.01 

Type Diameter Price for 5 tubes 

Si-005 5mm $300.00 

Si-010 10mm $400.00 

SHICEMI, INC. 
suite 21, 4790 Route 8 • Allison Park, PA 1s101 • USA 

Tel:(412)444-3011 • Fax:(412)444-3020 
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Dr. Bernard L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

19 April 1995 
(received 4/25/95) 

Ex Vivo TOCSY Spectra of Human Smooth Muscle Tumors 

Dear Barry, 
We have been measuring TOCSY spectra at 600 MHz of samples of human tissue 

recently, in order to explore ex-vivo biochemical analysis of benign human smooth muscle tumor 
(leiomyoma) and high grade malignant smooth muscle tumor (leiomyosarcoma). A biopsy 
punch was used to obtain samples 3 mm in diameter and about 20 mm in length. The samples 
were supported on glass wool in order to center the tissue in the RF coil, and covered with 
PBS/D2O. Of course, the problem with this kind of work is the homogeneity of the magnetic 
field, or rather, the lack thereof. Those of your readers who think shimmirng is difficult when 
dealing with solutions, should try shimming these heterogeneous samples! On good days we can 
get 10 Hz proton linewidths without too much trouble; on bad days ... 

An example of the kind of TOCSY spectra we get from benign leimyoma tissue is 
shown below:-
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ZENECA 

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

Your Ref. 

Dear Dr Shapiro 

Our Ref. 

Technological awareness in South Africa 

Direct Line 
( ""'2A",I\ .A ◄ AACl'l 

\illl I v-v;-/ -t •~•111n., 

ZENECA Agrochemicals 

Jealott's Hill Research Station 
Bracknell, 
Berkshire RG12 6EY 
UK 

Telephone (0344) 424701 
Telex 847556 
Fax(0344)55629 

Date 
27 ~.,arch 1995 

(received 4/3/95) 

Through colleagues at Zeneca Ag Products in Richmond CA I have been introduced to what is now 
the NMR Newsletter. I would like to congratulate you in producing such a fuss free, yet useful 
journal and hope that it continues. 

I hope this photograph, which was taken by a friend on vacation in Durban (South Africa), may raise 
a smile amongst your regular readers. 

Yours sincerely 

~~ ---: 
Paul Stanley 

ZENECA Agrochemicals in the UK is 
pan of ZENECA Limited 
Registered in England No 2710846 
Registered Office 
ZENECA Limited 
-,c:.c .................... ~ ....... 1,.,. ....... ,......,,1i,1v,:;11\1 



SLOW MAGIC ANGLE 
TURNING IN SOLIDS 
Chemical Shift Anisotropy (CSA) is an important indicator of the symmetry around 
nuclear sites. The CSA gives information about chemical structure, and can be used to 
determine structural parameters such as molecular conformation and protonation states. 

The ideal experiment for obtaining CSA information in solids is a 2D measurement that 
presents spinning side band CSA patterns in the first dimension, and separates them 
according to their isotropic chemical shifts in the second dimension. Thus in 13C spectra 
containing multiple resonances, the overlapping CSA patterns can be separated. 

It is possible to design a 2D experiment that yields such a result, by rotating the sample 
at very slow speeds and synchronizing the 2D evolution time with the rotation period. 
Such so-called magic angle "turning" experiments require highly stable spinning at very 
slow speeds, typically only a few hundred Hz. 
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Figure I : Alanine 2D Magic Angle Turning Spectrum 

Figure 1 presents a 2D magic angle turning spectrum of alanine obtained on an AVANCE 
DSX-300 with a 7 mm MAS rotor spinning at 204 Hz. A rotor cap without drive flutes 
was used to allow better stability at low speeds. 
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The pulse program used for the experiment is shown in Figure 21
• The evolution time 

consists of a fixed interval (T) set equal to the time it takes for the rotor to make several 
complete rotations (i.e. rotor periods) . This interval is divided into six · equal sub
intervals and contains five 180° pulses. Instead of varying the total evolution time (T), 
the timing of the pulses within the evolution interval (T) is varied according to the 
variable t1 shown in the figure. 

CP 

0 T/6 T/3 T/2 2T/3 ST/6 
--------T---------

T = n x rotor period 

Figure 2: Pulse program for Alanine 2D magic angle turning experiment. 

Any Bruker system equipped for CPMAS with the Bruker microprocessor controlled 
pneumatic unit can perform the magic angle turning experiment shown here . The Bruker 
microprocessor controlled pneumatic unit is ideal for MAS turning because the 
microprocessor uses active feedback to regulate the spinning speed, providing a very 
stable spinning rate. The only special item needed is a Bruker 7 mm rotor cap without 
flutes (Bruker P/N B200181), which can be ordered from your local Bruker 
representative. 

1 J .Z. Hu, D.W. Alderman, C. Ye, R.J . Pugmire and D.M. Grant, J.Magn.Res. A 105, 82 (1993) 



PROF. DR F. H KOHLER 
ANORGANISCH-CHEMISCHES INSTITUT 
TECHNISCHE UNIVERSIT.A.T MUNCHEN 

440-25 

Lichtenbergstr. 4 
D-85747 Garching 
Tel. Nr. (089) 3209-3109 
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March 30, 1995 

Dr. B. L. Shapiro 

TAMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, California 94303 

USA 

Dear Dr. Shapiro, 

(received 4/7/95) 

Chromium(I) sandwiches, 

good for NMR and EPR 

as you well know compounds having unpaired electrons are a shock for many NM~ 

spectroscopists, for others it's their daily bread. The somewhat experienced people know, that 

depending on the electron relaxation rate (and a few more time-dependent phenomena), either 

NMR or EPR spectra may be obtained. 

__/ 
EPR 

4 mT 

13C NMR 

400 200 0 - 200 

In a recent project we synthesized a series of (mostly 

substituted) ( cyclopentadienyl)chromium(arene) compounds 

in order to study their electronic structure and their 

oxidation. It turned out that CpCr(arene) derivatives belong 

to the few species that yield both NMR and EPR spectra at 

temperatures that are not extremely different. As an 

example the Figure shows a solid solution X-band spectrum 

at 110 K. The same (mean) 1H hyperfine coupling 

parameters were obtained by NMR spectroscopy at ambient 

temperature. More exciting is the fact that 13C data, which 

would be extremely difficult to obtain by EPR spectroscopy, 

are available from the NMR spectra. An example is given in 

the lower part of the Figure (scale in ppm); the signal 

assignment from high to low frequency is: CH3, five-

membered ring, six-membered ring. 

A closer look on the electronic structure tells us that, generally, d5 sandwich molecules should be 

susceptible to EPR and NMR studies when they have a 2 A1 ground state whereas a 2£i ground state 

ties the molecule to NMR spectroscopy. A more thorough reasoning is given in a paper that has 

been submitted (together with Werner Strauss and Chris Elschenbroich's group) to Inorg. Chem. 

~/<-~ 
(Prof. Dr. F. H. Kohler) 

With best regards, 
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LABORATOIRE DE RESONANCE MAGNETIQUE NUCLEAJRE 
METHODOLOGIE ET INS'IRUMENTATION EN BIOPHYSIQUE 
CNRS D2057 

Suppression of huge signals using the Cadzow enhancement procedure 

Dear Professor Shapiro, 

Villeurbanne, 31 March 199 5 
(received 4/7/95) 

Pr. B.L. Shapiro 
The NMR Newsletter 

966 Elsinore Court 
Palo Alto CA 94303 (USA) 

We have pleasure to inform you that our group has been associated with the CNRS since the 1st January of the present year. One of 
our topics concerns NMR data processing. 

The signal estimator aspect of the Cadzow enhancement procedure [1,2] is attractive and can be used for the estimation of huge 
unwanted signals. This iterative procedure, based on singular value decomposition of the linear prediction matrix allows to estimate 
a new signal. The largest singular values correspond to the components having the most important amplitudes. So by keeping only 
the largest ones in the procedure, at convergence a good estimate of the huge signal is obtained and then subtracted from the raw 
signal. The amplitudes of the peaks of interest which were masked are not modified. This method can be applied for in vitro high 
resolution spectra to suppress the solvent peak (see figure) as well as for in vivo experiments to remove water or fat signals. 

E] 

2000 1500 1000 500 0 -500 - I 000 - 1500 
Hz 

a) 300 MHz spectrum of glucose (400 mM) recorded in H20. b) FT of the signal obtained after subtraction of the estimated 
water signal using the Cadzow enhancement procedure. * residual water. 

I. Cadzow, J.A., IEEE Trans. ASSP, 36, 49, 1988. 
2. Diop, A., Briguet, A. and Graveron-Demilly, D., Magn. Reson. Med., 27,318, 1992. 

Sincerely yours, 
1 

_ vvr~~- ~~ 
\ 

d· 
A. BRIGUET S. CA V ASSILA D. 

UNIVERSITE CLAUDE BERNARD LYON I et ECOLE DE CIIlMIE, PHYSIQUE ET ELECTRONIQUE 
Batiment 308, 43 Boulevard du 11 Novembre 1918, 69 622 VILLEURBANNE CEDEX 
Telephone : (33) 72 44 82 67 Secretariat: (33) 72 44 80 84 Telecopie : (33) 72 44 81 99 



From the First Name in NMR 
Comes the Latest Word in NMR: /NOVA 

Introducing the UNITY/NOVA™ 
Innovative design for NMR perfo1mance is 
the trademark of Vaiian's UNITY line of 
research spectrometers. Masterful engi
neering to the highest standards, utilizing 
leading-edge technologies, has brought to 
the NMR community a remarkable spec
trometer that supports all applications 
without compromise. 

And now V aiian takes the next step 
in visionary spectrometer design by 
introducing the UNITY/NOVA, 
which features: 
• highest performance for all applications -

liquids, solids, imaging 
• high power broadband linear RF 

transmitters and gradients 

• digital acquisition system with state-of-the-art 
speed, flexibility and accuracy 

• industry-standard commercially available 
host computers and operating systems 

• industry-standard commercially available 
acquisition computer and real-time 
operating system 

• wide range of modular accessmies and 
powerful \TN.MR software tools 

• full upgradeability from UNITYplus 

Look to Varian for innovation and 
technology leadership. Look to the new 
UNITY/NOVA. For details, contact the 
Va1ian office nearest you. 

The first name in nmr. .. 

J:fl 9001 
REGISTERED 

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

© Varinn Associates 



Celebrating 

earSof 
Innovation in NMR 

Bringing Technology to its Highest Art: /NOVA 

✓ High-power, high-performance linear transmitters for 
all applications 

✓ Linear, low noise gradients for all applications 
I 

✓ Industry-standard, commercially available host computers 
and operating systems 

✓ Industry-standard, commercially available acquisition 
computer and real-time operating system 

✓ One softwlare platform for all NMR systems and 
computer platforms, featuring: 

•. Integrated digital signal processing (DSP) 

• MAGICAL~M a built-in macro language for user customization 
I 

of the VNMR interface, automation and experiment setup 

• GLIDE;" a new user interface that brings push-button 
operation to VNMR 

✓ High-perf~rmance probes for all field strengths and bore sizes, 
whether horizontal or vertical 

✓ Full upgradeabilty from UNITYplus 

The first name in nmr. .. 

MAG-8402/420 
varian@ 

UNITY/NOVA™ Others 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



Department of Nuclear Magnetic Resonance 

and Medical Spectroscopy 

7701 Burholme Avenue 

Philadelphia, Pennsylvania 19111 

215 728 3049 

FAX 215 728 2822 

FOXCHASE 
440-29 

CANCER CENTER 

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

March 20, 1995 

(received 3/27/95) 

Palo Alto, CA 94303 

Dear Prof. Shapiro: RE: Automatic Procedure for Processing Spectra from High Resolution NMR. 

Recently we have developed an automatic procedure for processing spectra from high-resolution NMR experiments. 
Our goal is to have a tool for easy and rapid display of data from multispectral experiments, acquired on our Bruker 
Spectrometer. NMR investigation of perfused cells, for example, can result in 30-100 (or more) spectra. The 
commercial software available in our Department (WINNMR, DISNMR) is sufficient for processing a single 
spectrum. However, when numerous spectra are to be evaluated and field shifts between spectra have to be corrected 
by aligning the spectra along a selected resonance, using this software is neither easy, nor fast. For such cases, an 
automatic procedure for processing and display of large datasets is needed. 

In our Department we have extensive experience in handling large multidimensional spectral datasets, resulting 
from Chemical Shift Imaging (CSI) experiments. We therefore modified the software developed for CSI purposes 
(data file formatting, implementation Bruker FFT and some changes in the 'user interface) and have produced a fast, 
easy method of data processing which requires minimal user input. The procedure consists of three major parts: 

1. Reading all FIDs in a dataset and summing them. The summed FID is used to (a) determine the phase 
parameters and (b) determine the chemical shift regions within which the alignment resonance lies. Figure 
la shows the spectrum obtained after summing the FIDs from a dataset with double peaks for each of the 
nucleoside triphosphate (NTP) resonances, indicating differences in the field among spectral subgroups, 
which can occur when NMR data is not collected continuously. 
2 Processing. Application of Lorentzian line broadening (by a user specified amount), zerofilling (if desired) 
and Fourier transformation (Bruker FFT) to each FID in the dataset; phasing and aligning all spectra. Figure 
lb shows the sum of the aligned spectra. 
3; Creating a PostScript of the spectral data. A variety of options for the display of the data is available. 
The user can specify the number of spectra to be displayed per page, the layout and the scale. Furthermore, a 
subset of all spectra as well as spectral region can be selected for display on the screen or on hard copy. For 
example, Figure 2 presents the spectral region of gNTP in the dataset for Figure 1 before (Fig.2a) and after 
(Fig.2b) alignment. 

Figure 3 shows the result of the described procedure. The entire spectral width of spectra of a dataset obtained 
during 18 hours of supplement of perfused Rat-2 cells with phosphonium choline is displayed. This procedure 
significantly speeds up and improves the initial evaluation of large datasets and enables comparison among 
datasets. 

Sincerely, 

Truman R Brown, Ph.D. Radka Stoyanova, M.S. Nanci Aiken, Ph.D 
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. . . and Voltronics makes most of them. By working closely with this 
community of researchers and engineers for 26 years, we offer you a 
broad line of the latest non-magnetic precision trimmer capacitors. 

Features: 
• Truly non-magnetic. 

Distortion of magnetic field 
below one part per 600 
million. 

• Long life, non-rotating 
piston design. 

• O-ring sea!. 
• Linear tuning with positive 

stops. 
• Tuning screw does not go in 

and out, allowing extended 
shaft option. 

• High Q to over 5 GHz on 
some parts. 

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

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

• Peak RF voltage to 1 SKV. 
• Greatly expanded Teflon Line. 
• A .48 11 (12.2mm) x .2311 (5.8mm) 
diameter 9pF Teflon trimmer 
with 1.5KV peak RF voltage. 

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

Special Designs 
• Dual trimmers -
Differential and Split Stator. 

• Antennas and coils fused to 
quartz or glass tubes. 

• Non-magnetic slip clutch to 
protect capacitor stops. 

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

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

VoltronicsQ 
CORPORATION ~ 

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

Teflon is a registered trademark of E.I. DuPont Co. 
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iluk.e Nniuerstty 
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY CENTER 

LEONARD 0 . SPICER. DIRECTOR 
ANTHONY A. RIBEIRO. MANAGEII 

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

Dear Barry, 

27 
Background Reduced Al Probe 

April 4, 1995 

(received 4/8/95) 

1111111 ·••••327 
1111111 ·••••2■7 

Aluminum is the most abundant element in the earth•s cru~S' but !6s speciation 
in rivers, lakes, plants, fish etc. is quite dilute, about 10 to 10 M. This is 
about 2 orders of magnitude below the sensitivity of -most commercial, ·multinuclear 
NMR probes. Also, many -vendor supplied NMR probes and tubes ·use Al-containing ~lass 
pieces gi-ving a probe backg2~und which can -mask the desired sig!!~l from the natural 
sample. Fig. lA shows the Al NMR spectTtlm recorded when a 10 M Al(C1) 3 solution 
is stu8ied using a 20 1IIIll GE GN300ivB. probe. The probe background centered at 56 ppm _4 
dominates the spectrum, while the O ppm hexaaqua Al (III) signal derived 27om the 10 M 
A1Cl

3 
has about 0,2% the intensity-of the background. Fig, lB shows the · Al NMR 

spectrum recorded using a novel, higher sensitivity probe which was constructed using 
very low Al-contaf~ing 1Il.at~ial~ in the probe, coil and sampl~ holder. The spectrum. was 
obtained using 10 M A1Cl

3 
in the outer chamber and an 8 x 10 M Al(OD) 4 reference in 

the inner chamber of OUT samEse holder. The background is now centered near 30 ppm and 
is oe1ow the level of the 10 M Al signal. We estimate a factor of 40 reduction in the 
probe backgrotlfid, At this -very low level of oackground, filtering, delayed acquisition 
or S'tlbtraction methods become effective, ·Fig. 1C shows the removal of the probe back
grouna, revealing well -resolved Al -resonances that phase wlth no baseline roll, This 
probe is being used to rou1tinely record Al NMR spectra from natural samples of-mine 
-arainage sites, river water etc. i 1 -r ~ S ncere Y, IO't\ 

Anthony Ribeiro 

GE GN300WB 
20mmprobe 

-1985 design 

lo-4M 
Al03 

10-SM 

capacitively tuned solenoid A1Cl3 

B 
C 

10-SM 
A1Cl3 

I 

120 100 ao ao •o 20 -20 100 ao 60 •o 20 -20 -40 80 60 40 20 0 -20 •. 

BOX 3711. DUKE UNVERSITY MEDICAL CENTER 
DURHAM. NC 27710 



,, 

., 

Address all Newsletter Deadline Dates 
correspondence to: 

No. 441 (June) 26 May 1995 
Dr. B. L. Shapiro 

The NMR Newsletter No. 442 (July) 23June 1995 
966 Elsinore Court 

Palo Alto, CA 94303. No. 443 (August) 21 July 1995 

(415) 493-5971* - Please call No. 444 (Sept.) 25 August 1995 
only between 8:00 am and 

10:00 pm, Pacific Coast time. No. 445 (October) 22 Sept. 1995 

*Fax: (415) 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: 71441.600@compuserve.com. 

Mailing Label Adornment: Is Your Dot Red? 

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

technical contribution has been received. 
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ECLIPSE NMR Advantage: 
Digital Filtering 

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

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

The Better Way! 

JEOL USA, Inc. 
11 Dearborn Road 

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

EMAIL: NMR@JEOL.COM 

MS NMR ESR 




