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FORTHCOMING NMR MEETINGS 

1991 Joint Meeting FACSS/Pacific Conference, Anaheim, California, October 6-11, 1991; NMR/EPR Program Section Chairman: Prof. Cecil R. 
Dybowski, Chemistry Dept., Univ. of Delaware, Newark, DE 19716. Contact: FACSS, P.O. Box 278, Manhallan; KS 66502-0003. 

13th Eastern Analytical Symposium, Somerset, NJ, November 11-15, 1991; NMR symposia November 12-14; See Newsletter ill, 43. 

Eighth Australian NMR Conference, Lome, Victoria, Australia, February 2-6, 1992; See Newsletter 391, 38. 
=- ' 

33rd ENC (Experimental NMR Conference), Asilomar Conference Center, Pacific Grove, California, March 29 - April 2, 1992; Contact: ENC, 750 
Audubon, East Lansing, MI 48823; (517) 332-3667 

Eleventh Annual Scientific Meeting and Exhibition, Society of Magnetic Resonance in Medicine, Berlin, Germany, August 8-14, 1992; Contact: S.M.R.M., 
1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340. 

High Resolution NMR Spectroscopy (a residential school), University of Sheffield, England, April 1993[sic]; Organizer: Dr. B. E. Mann (Sheffield); For 
information, contact Ms. L. Hart, The Royal Society of Chemistry, Burlington House, Piccadilly, London WlV 0BN, England; Tel.: 071-437-8656. 

Additional listings of meetings, etc., are invited. 
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By the time this issue of the Newsletter reaches you, your 1991-92 subscription fee should have been received by me. 
Newsletter finances are such that we cannot afford to service subscriptions which are unpaid by the time the 
November issue is to be mailed. Please help by making it unnecessary to remove and then re-add your name. 
Thanks! 

BLS 

Mailing Label Adornment: Is Your Dot Red? 

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

Page Length R'8QU06t Instruction 

Attention overseas subscribers: If you must use paper which is longer that 11 ", please take care that all material 
(including signatures, addresses - everything!) ends no more than 10" frotn the top of each of your pages. It is 
costly to make reductions, and henceforth I reserve the right to chop the excess length off any page, no matter 

what the result. Beware of the dreaded guillotine! Your cooperation in this matter will be greatly appreciated. 

All Newsletter Correspondence 

Should Be Addressed To: 

Dr. Bernard L. Shapiro 
TAMU NMR Newsretter 

966 Elsinore Court 
Palo Alto, CA 94303, U.S.A 

( 415) 493-5971 

DEADLINE DATES * 
No. 398 (November) -------11 October 1991 

No. 399 (December)-----15 November 1991 

No. 400 (January 1992) -13 December 1991 

No. 401 (February)--------- 24 January 1992 

* Please note that some of these dates are somewhat earlier in the month than has usually been the case!! 



T e 
Turn your Bruker NMR into a true 
unattended productivity machine. 
Simply add our new sample changer 
to any AMX, MSL or AC series spec
trometer and run solids spectra all 
night or over the weekend. Load 
up to 20 rotors and let the unique 
microprocessor-based MAS control
ler do the rest: automatic insertion, 
spinning and analysis. The hardware 
is as simple to retrofit as it is to 
operate. And for the ultimate in ease 
of use, theres the new Solids Router, 
which makes the AMX simply the 
most powerful, flexible and easiest-to
use instrument ever- for full-featured 
solids (MAS, Wideline and CRAMPS), 
liquids and imaging. Simply return 
the coupon and shift your NMR into 
high gear. 

Comprehensive Support for Innovative Systems 

cru. 

§~-.l:.,I,,~§ productivity 

\XI 
BRUKER 
LX..) 

,----------
Yes, I'm interested in solids automation. 

Tell me more 

D about the easy to use AMX (I didn't know 
it could do MAS, Wideline and CRAMPS!) 

D about a retrofit for my MSL 

D about adapting my AM/AC 

Name 

Title 

Company 

Address 

City/State/Zip 

Phone/Ext. 

Please mail to: 
Bruker Instruments, Inc., Billerica, MA 01821. 
In Europe: Bruker Analytik GmbH, 
Silberstreifen, 0-7512 Rheinstetten 4, Germany. 



Solids Simplicity 

edition, 
II, ligliit io wei9ht, and meu11 

and dismouRt& in secenas. 
What coul<ii be simpler? "f'..he 

AMX solids rot1ter, of course, 
which allaws th~ system to be 
recenfigured fr.em solids to 
liguiiiis 0per.ation -and baeki 
&Qaim unG!er complete compute 
control. Th,e ·ORerator meeq 
only change, the J:)mbe, and 
everything else is handled 
aut0matically. 

io find Olllt just lilow simple 
selids NMR can 1be, contact y 
local Bruker, representative. 

· We'll be happy to show ~Olli. 

Australia: BRUKER (Australia) Ply, LTD., Alexandria, New South Wales, Tel. 02-5506422 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 73 6800 
India: BRUKER INDIA SCIENTIFIC Pvt . LTD., Andheri (West), Bombay, Tel. 22 62 62 32 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Tiiby, Sweden, Tel. (00468) 758-03-35 
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111 
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0 

BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlstruhe, Tel. 0721-5967-0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421 -2205-0 

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821, 508-667-9580 
Regional Offices in Chicago, IL, (708) 971-4300/Wilmington, DE, (302) 478-8110 
Houston, TX, (713) 292-2447 /San Jose, CA (408) 434-1190 
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Public Health Service 
National Institutes of Health 

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

Dear Barry: 

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

(received 8/1/91) 
August 10, 1991 

Triple resonance and 
new spectrometers 

Much of our research nowadays concentrates on the study of larger 
proteins using triple resonance 3D and 4D NMR techniques. Much hardware 
was developed by our electronics expert, Rolf Tschudin, to make the old 
Bruker-AM consoles suitable for these experiments. Earlier this year we 
received a new AMX-600 spectrometer and we were rather skeptical about all 
the Bruker promises that we would not need any additional "home-built" 
hardware for our experiments with the new console. However, I must admit, 
even to date we have not installed any additional hardware and we have not 
been limite~ in the experiments we wanted to do (with the exception of a 
high powe~ H decoupling experiment which requires extensive fiddling 
with the H lock). 

Shortly after the AMX was installed, I tried to reproduce some results 
obtained previously on the old and heavily modified AM- 600. The ~xperiment 
in question is named HN(CO)CA and correlates amide protons with 15N and 
with the Ca shift of the preceding amino acid. The sequence and its use 
have been described in the Journal of Biomolecular NMR (the NEW journal) 
Vol.l, p.99-104 (for free copies of the first two issues write to the 
publisher, P.O. Box 214, 2300AE Leiden, Holland). The pulse scheme of the 
3D experiment is illustrated in Figure 1. To speed up the testing I 
recorded the data in a 2D rather than a 3D manner, correlating the amide 
protons with the Ca of the preceding residue, keeping the time t 1 fixed at 
0 µs. Despite the lirge nflber of pulses involved in transferring 
magnetization from H to Ca and back, the experiment worked 
flawlessly and showed us how tremendously sensitive the experiment (or the 
AMX600) really is. A 2D spectrum was acquired in just over one hour for 
the protein calmodulin complexed with a 26-residue peptide (total mass of 
the complex ~20 kDa), using a 1 . 5 rnM concentration. The 2D spectrum is 
shown in Figure 2. 

Of course, we were very pleased that all these relatively complicated 
experiments can be done so easily. The turnside of the medal is that 
everybody else can do them too, making "the competition" a lot stiffer 
than it used to be . 

Kindest regards, 

Ari 
Ad Bax 
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Fig.l. Pulse scheme of the HN(C0)CA experiment. For the 2D version 
illustrated here the evolution period t 1 was kept at zero. Full details 
can be found in J. Biomol. NMR. l, 99-104 (1991). 
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Fig . 2. Region of the 2D H(N)(C0)CA spectrum displaying connectivity 
between amide protons and Ca resoyances o1 their preceding residues. The 
magnetization is relayed via the 5N and 3c=0 resonances . Data were 
acquired with States-TPPI quadrature detection and consequently the side 
chain amides which correlate with Cfi and C~ carbons of Asn and Gln 
residues are folded and appear at the low field side of the spectrum 
instead of in the 35-40 ppm region, where they belong. 
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Dr. B. L. Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

Sandia National Laboratories 
Albuquerque. New Mexico 87185 

August 14, 1991 
(received 8/17/91) 

Quantitative Spectra of Silicate Materials 

Dear Barry, 

In the course of our 29Si NMR studies of silicate materials we often need to record 
a quantitative spectrum, i.e. not only the relative but also the absolute intensities of each 
resonance must be quantitative. This means that we need to allow the magnetization to 
recover for several time constants before observation. In most instances, we estimate the 

spin-lattice relaxation time by varying the delay between 7C/2 observe pulses or by using a 
comb saturation sequence. Since the relaxation times are long and the signals are broad and 
therefore of low intensity, only a few points on the recovery curve are recorded. Figure 1 
shows the recovery of a quartz sample, a-quartz powder from Alf a Products. The spectra 
were recorded at 4.7 Tusing direct polarization and magic angle spinning at 4 kHz. The 
solid line is a theoretical fit assuming exponential recovery of the magnetization. The t=0, 
M=0 was entered as a "theoretical" data point so that the curve fitting routine would draw 
the fit to short times. The exponential fit is reasonable, and leads one to believe that 90 % 
of the magnetization can be observed with a 100 s repetition time. This assumption would 
lead to a serious error. 

Figure 2 shows the recovery curve of the same quartz sample for much longer 
times. The curve is plotted on a log-log scale from which it is obvious that the 
magnetization follows power law behavior over 5 decades of time. We know from 
calibration of the spectrometer with samples having shorter relaxation times, that the 
magnetization is near equilibrium at the longest time recorded in Figure 2. Spectra recorded 
at 100 s would have accounted for only 2 % of the equilibrium magnetization. The relative 
intensities of multicomponent spectra could have suffered serious distortion. The power 
law behavior has been observed previously for intentionally doped sol-gel derived silicate 
samples (F. Devreux et. al., Phys. Rev. Lett. 65,614 (1990)). Power law recovery was 
shown to be expected for recoveries dominated by randomly distributed paramagnetic 
impurities. Although the samples in this study were not intentionally doped, they may 
contain low levels of paramagnetic impurities. Devreux showed that the power law 
exponent is related to the fractal dimension of the material. We are using his treatment to 
study the spatial characteristics of multiphase silicates. 

Sincerely, 

6? 
Roge~ Mark B. Boslough Randy T. Cygan 

Please credit this contribution to P. Cahill. We hope that Figure 2 demonstrates why this 
contibution was late. 
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Figure 1. The magnetization recovery of a quartz sample for times up to 
100 s. The solid line is a theoretical fit assuming exponential behavior. 
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Figure 2 .. The magnetization recovery of a quartz sample on a log-log 
scale. The recovery follows power law behavior over 5 decades of time. 
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A.E. STALEY MANUFACTURING COMPANY 2200 E. ELDORADO STREET DECATUR, ILLINOIS 62525 TELEPHONE 2171423•4411 

July 14, 1991 
(received 8/3/91) 

Dr. Bernard L. Shapiro 
TAHU NHR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

Measuring Diffusion Rates 

Dear Dr. Shapiro, 

Staley has just marketed a new product, STELLAR, which is 
intended to replace fat in many food products. It has some 
interesting properties, one of which is its interaction with 
water. As a consequence, we became interested in the 
diffusion of water through the material. Lacking an imaging 
spectrometer or pulse field gradient equipment, the approach 
of Bansal and Dybowski 1 seemed appropriate. However, we 
used 2H NMR rather than 129xe, and did a slightly different 
experiment. 

We added about 2% o2o to a sample of STELLAR and thoroughly 
mixed it. This preparation was placed at the bottom of a 
10mm NMR tube. The height of the sample in the • tube was 
about 5 cm. A layer of STELLAR, which didn't contain D2O, 
of equal height was carefully added above it. The sample 
tube was then placed in the spectrometer so that only the 
bottom layer was monitored. The loss of 2H signal over a 
period of time allowed us to estimate the diffusivity by 
using mathematics similar to that used by the above authors. 

At the present 
coefficients. 
errors, though. 
the near future. 

time we have some preliminary diffusion 
We are still optimizing and minimizing 

We plan to complete our measurements in 

Sincerely, 

&,~~ 

1. N. Bansal and C. Dybowski, J. Magn. Reson, 89, 21-27 
(1990) 
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Texas A&M University NMR Newsletter - Book Reviews 

Book Review Editor: 

William B. Smith, Texas Christian University, Fort Worth, TX 76129 

"A Compilation of Chemical Shift Anisotropies" 

by 

T. Michael Duncan 

The Farragut Press, P. 0. Box 5102, Madison, WI 53705 
1990; (ISBN 0-917903-01-3); paper $19.95 

For many years, NMR spectroscopists have been measuring not just the isotropic chemical shi jt, but 
all three principal elements of the chemical-shift tensor. These important quantities give greater 
definition of the local electronic structure than the isotropic shift. Indeed, some spectroscopistb now 
use the values of specific elements as indicators of the existence of certain configurations or strubtures 
in solids. I 

Mike Duncan has been interested in trends in chemical-shifttensor elements and their relation to the 
local chemical environment for a number of years. Like Charlotte Moore, he has amassed a 
compendium of spectroscopic data. It should be extremely useful for chemical · identificatioh and 
physical characterization. There are many tables (which Duncan calls chapters) of tensor ele111ents. 
You can find information on 1H, 13C, 15N, 19F, 29Si, 19F, 31P, 170, 23Na, 35CI, 39K, 51V, 77Se, j7Rb, 
111Cd and .113Cd, 119Sn, 125Te, 133Cs, 183W, 195Pt, 199Hg, 203Tl and 205Tl and 207Pb. In his ~ecent 
update, he also includes 129Xe, 185Re, and 187Re. Each entry presents the name of a compound, a 
formula (indicating the particular position where necessary), the principal elements of the tensdr, the 
isotropic shift, and a reference to where the data were obtained. (References are reasonablt well 
done, although some "private communications" still crop up. In years to come, it will be diffidult to 
track down the particular original data, if they are ever published.) Each table is divided by c~ss of 
compounds and the "Contents" at the front of each chapter make it easy to get to the proper lplace 
quickly. At the beginning of each chapter is a schematic spectrum showing the positions ©f the 
isotropic shifts of representative materials. From this diagram, it is easy to determine the ref~rence 
against which he defines shifts in the chapter. Where the original data were determined relatrve to 
another standard, he presents an explanation in a footnote of how the data were converted. I; 

This is the kind of book everyone will ultimately use. It is also the kind of book whose a
1
uthor 

probably will not get as much credit for his scholarship as he deserves. Picking through all of thle data 
in the literature, determining which direction in the spectrum is upfield (Yes, that's right!! It hJbpens 
in solid-state NMR spectroscopy.), converting the data to a common basis, and organizing thifm by 
class must have been a Herculean effort which the casual reader will probably not appreciate. J~t the 
price, every NMR spectroscopist should have this important volume on his or her bookshelf. I would 
bet that Charlotte Moore would have had it on her shelf and used it regularly if she had been an NMR 
spectroscopist. 

Cecil Dybowski 
Department of Chemistry and Biochemistry 
University of Delaware 
Newark, Delaware 19716 



High ·Power Pulse Amplifiers 
The DSI 4008 and 10008 are designed to handle all applications for 

pulse power. These rugged class AB units are fully protected against all 
drive levels, duty cycles, and load mismatches. The innovative 
transformer and circuit designs result in ultra-fast blanking and pulse 
response, and in low distortion and noise. In addition, these amplifiers 
come with a two-year unconditional warranty. 

Doty 

Scientific, 

Inc. 

Electronic Specifications 

Model 

400B 1000B 

Frequency range 6 - 220 MHz 6 - 200 MHz 

Pulse Power (min.) into 50 ohm 400W 1000W 

CW Power (max.) into 50 ohm 30W 100W 

Linearity ( ± 1 dB to 200 MHz) 0 - 250 W 0-BOOW 
( to 220 MHz) 0 - 200 W 0-600W 

Gain 60dB 65 dB Innovation, 
Gain Flatness ±3 dB ±4 dB 

Noise Figure 8 dB typ. 11 dB typ. 

Output Noise (blanked) < 20 dB over thermal < 20 dB over thermal Performance, 
Input/Output Impedance 50 ohm 50ohm 

Input VSWR < 2 : 1 < 2 : 1 

Pulse Width 20 ms 20 ms 

Duty Cycle up to 10% up to 10% 
Reliability ... 

Amplitude Rise/Fall Time 150 ns typ. 150 ns typ. 

AC Line Voltage 120/240 VAC 220/240 VAC 
50 - 60 Hz 50 - 60 Hz Guaranteed 

AC Power Requireme[ltS 700W 2000W 

Size (HWD, inches) 5 .25 X 19 X 24 12.25 X 19 X 24 

Net Weight 42 lbs. 165 lbs. 

Domestic Price 
(International Adder - 1 5 % ) $ 8, 240.00 $21,210.00 



MAS Upgrade Packages 
for all 

NMR Spectro,neters 

DSI can upgrade existing NMR systems to include 
modern solids capabilities. The upgrade package includes 
all equipment necessary to improve a system's reliability, 
safety, and performance. DSI specializes in custom 
designed probes and accessories to accommodate all 
NMR spectrometers, as well as meet the needs of 
scientists with unique research requirements. With a DSI 
upgrade package, reliable data can be more easily 
collected, resulting in improved spectra and better 
quality research for the NMR community. 

Basic package includes: 

• Multinuclear, variable temperature CP-MAS probe with 
the most efficient RF and spinning available 

• Sample rotor and turbine cap kit 

• Broadband amplifier for solids NMR 

• High power NMR proton amplifier 

• Low noise protected preamp and duplexing accessories 

• Versatile and accurate VT controller 

• Full installation and demonstration 

• One year warranty 

Doty Scientific, Inc. 
700 Clemson Road 

Columbia, SC 29223 USA 
Main: (803) 788-6497 • Sales: (803) 699-3806 
Fax: (803)736-5495 • Service: (803) 699-3807 



Dr. Barry Shapiro 
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966 Elsinore Court 
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Dear Barry: 

Monsanto 

Monsanto Company 
700 Chesterfield Village Parkway 
St. Louis, Missouri 63198 
Phone: (314) 694-1000 

Efficient Calculation of NMR Powder Patterns 

July 26, 1991 
(received 7/29/91) 

The ability to accurately simulate spectra is important for the design and interpretation of NMR experi
ments. For non-oriented solids, the calculation of spin-system responses in either the time-domain or fre
quency-domain requires summing the contributions from a collection of random-oriented single crystals. 
This powder averaging can be time-consuming and can limit the scope of such calculations. A key question 
that has been addressed by a number of groups is how to most effectively and efficiently calculate the pow
der average. Ideally, one would like to minimize the number of sampled points while maintaining the accu- . 
racy required to make meaningful comparisons with experimental spectra. We would like to report here our 
implementation of a simple, straightforward procedure that helps to satisfy these two seemingly conflicting 
requirements. 

The method we use employs an algorithm that has been described in detail in a number of papers dealing 
with the general problem of evaluating multi-dimensional integrals.1•2 For convenience we shall refer to the 
algorithm as the C-W (Conroy-Wolfsberg) method. The first step in implementing the C-W method is to 
select the total number of points (Np) to be used in computing the powder average. Tables in both referenced 
papers provide optimum values of Np. Also tabulated for each value of Np are incrementation step sizes for 
each of the integration angles. These step sizes are fixed, but not equal, for the different angles. In many 
integration schemes, the different angles in the powder average are incremented sequentially, with one angle 
being varied while the others are held constant. In the C-W method, the points at which the integral is eval
uated are calculated, one from the next, by simultaneous incrementation of all of the integration angles. 
When incrementation would cause an angular value to exceed its upper limit, its value is 'folded back' 
(much like the path of a ball striking the edge of a billiard table) and its value is then decremented when 
selecting subsequent points. 

The success of the C-W method is demonstrated in the calculated powder spectra shown in Figures A - E. 
These powder spectra are Fourier transfonns of the synchronously-sampled, time-domain 13c signal 
for a randomly-oriented, dipolar-cou~led 13c-15N spin pair (DcN = 800 Hz) rotating at the magic angle 
(vR = 2 kHz) with two equally-spaced 5N 1t pulses applied per rotor period. Figure A is the powder pattern 

1Conroy, H.J. Chem. Phys., 47, 5307 (1967). 
2Cheng, V. B.; Suzukawa, Jr., H. H.; Wolfsberg, M. J. Chem. Phys., 59, 3992 (1973). 
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calculated for 4050 total points with sequential increments of 4.1 ° for first the polar angle, 0, and then the 
azimuthal angle, <I>- Figure B is the corresponding spectrum calculated for 1154 points chosen according to 
the C-W method. The powder patterns in these two figures are indistinguishable from one another. Figure 
C, the calculated spectrum for 1250 points with sequential incrementation (7.5° increments in 0 and <I>), 
shows significant distortions that result from the undersampling of the powder distribution. When the num
ber of integration points is further reduced,. the errors become even more pronounced. Figure D shows the 
calculated powder spectrum for 538 different orientations selected via the C-W method. Although minor 
wiggles are now visible as a result of undersampling, the spectrum is still a reasonable representation of the 
true powder average. By contrast, the spectrum calculated for 578 points with a sequential incrementation 
for both angles of 11.25°, Figure E, is badly distorted. 

These calculations demonstrate that the C-W method permits the number of poi~ts that must be evaluated 
to achieve accurate powder averaging to be significantly reduced. This in turn results in a significant reduc
tion in computational time for powder-average calculations. This benefit is particularly valuable during 
computer-program development or for problems requiring the rapid survey of a large numbers of different 
parameters. We would be happy to provide further details of our implementation of the C-W method to any
one who might be interested. Please credit this contribution to the Monsanto account. 

Best Regards, 

)<)~ 
Jo rbow 
Ph Sciences Center 
Monsanto Corporate Research 
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Shimon Vega 
Department of Chemistry 
Washington University 
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Dear Barry: 

Lawrence Livermore National Labs. 
BOX 808 Livermore, CA 94550 

July 25,1991 
(received 7/27/91) 

BOUND WATER MEASUREMENT IN ROCKS FROM BORE HOLES IN NEVADA AS A FUNCTION · 
OFDEPIH 

I just received my "Reminder" notice on orange paper. It's too bad that it didn't come 
on white paper as we have just established a large recycling effort at Livermore and 
I would have been more than happy to contribute it, but they will only take white 
paper. One can only imagine how much paper a place this size can contribute to 
recycling even if it is limited to white. 

I have been trying to decide whether or not a subscription to the T AMU NMR 
Newsletter is worth my effort. Unfortunately because of the nature of our NMR 
group, I am the only one interested and available to contribute, and I sometimes find 
this difficult even if only once every eight to ten months. I was just about ready to 
write and say that I must cancel my subscription when I received the July 1991 
edition of the Newsletter.The article by J. L. Ackerman describing how to modify a 

Bruker CPMAS Probe for 19F detection caught my eye and I realized that if their 
method works the effort to continue to contribute to the Newsletter will be worth it 
both in money and time saved. 

I have been working with members of our Earth Sciences Department determining 
bound water in rock samples retrieved from bore holes in Nevada. Although this is a 
classical NMR problem and the measurements not overly difficult with our Bruker 
MSL300, the results are turning out to be interesting to the Geologists and to me. The 
water content of the rocks varies between 0.5 and 10% and appears to be bound water 
because of the relatively large line widths- 10 to 30 KHz. Noteably there is an absence 
of what the Geologists would call mobile water with a line width of ~2 .5KHz. 

The accuracy of the proton concentrations by NMR are good to a few percent. We use 
benzoic acid as a proton standard. Reproducibility of the measurements on the same 
sample are likewise good to a few percent. The uniformity of the rock sample is 
probably the principal limitation in the reproducibility of the results. Without an 
exhaustive analysis of the problem, the uniformity of sample selection probably sets 

. a limit our knowledge of the water content to 10-20%. One of the main interests was 
in the fraction of mobile to bound water. As the NMR line widths indicate essentially 
all the water is bound. Interestingly, in connection with the question of bound vs. 
mobile water in this rock system, D20 exchange has been appreciable less effective 

in reducing the amount of bound proton water than has storing the rock sample in a 
dessicator over drierite. We are currently also exploring the question, "How relevant 
are the numbers we obtain in the laboratory to those actually in the native 
environment?". A number of experiments indicate that processing the rock has little 
effect on the bound water content. 

Sincerely, ~ 

Raymond L. Ward ' \ 
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Murphy's Law Proof??? 

Dear Barry, 

46560 Fremont Blvd., #418 
Fremont CA 94538-6482 

Telephone: (415) 683-8595 
FAX: (415) 683-6784 

August 1, 1991 

We were reading a story in the paper the other day about a simple game show prob
lem. The answer seemed obvious at first, but later thinking showed that the initial conclu
sion we jumped to was wrong. The situation reminded us of many we face in the laboratory 
each day. The game show scenario goes like this: 

There are three doors to chose from. One has a great prize behind it and the other two have 
nothing. The contestant is asked to pick a door. After the choice is made, the game show 
host reveals one of the two remaining doors with nothing behind it and offers to let the 
contestant remain with the first choice or switch to the other remaining unrevealed door. 
Should the contestant remain with the first choice or switch to the other unrevealed door? 

The conclusion we jumped to was that it didn't make any difference. We thought the 
odds were the same. They are not! When the first choice was made, the odds of a correct 
choice was 1/3. The odds that the good prize was behind one of the other two doors was 2/3. 
The all knowing game show host then reveals one of the two unpicked doors which has no 
prize behind it. This leaves two doors. The odds that the first choice was correct is still 113. 
However; since the game show host knew which door to reveal from the two unpicked doors, 
the odds that the unpicked door is correct is 2/3. The contestant then has the highest prob
ability if he/she selects the other door. 

We are sure that Murphy is just sitting around waiting to pull one over on us. We 
think of him as all knowing like the game show host. In diagnosing a broken NMR spec
trometer or in doing a structural analysis, we are often faced with picking from three possible 
choices. As the decision process proceeds we sometimes make a choice as to which answer 
is correct. Then new evidence comes along to show that one of the other two possible 
choices cannot be correct. With the above example as evidence, we now approach the 
decisions differently; we switch choices. It seems to be working for us, maybe the readers 
should try it. 

Gina Miner Woody Conover 



What's the difference between the new 
CMX spectrometer and the competition? 

We took the complicated and made it simple. 

Computer System 
■ Choice of SUN or Silicon Graphics 

computer 
■ X-Windows™ software on the 

spectrometer 
■ High-speed communications for "real 

time" display 

Advanced Console Design 
■ Full channel modularity 
■ Full channel expandability 
■ Easy customer access 

RF Design 
11 High IF design provides clean RF 
■ Ultra fast amplitude, phase,. and frequency 

control 
Direct digital synthesis 

Digital Design 
■ High-speed 100 MHz pulse programmer 

on each channel 
■ Complete pulse program flexibility 
■ Multiple expansion capability 

Che magnetics 
2555 Midpoint Drive 
Fort Collins, Colorado 80525 
(303) 484-0428 
1 ( 800) 4 OTSUKA 

Solids Probes System 
■ PENCIL™ spinning system for high 

stability MAS 
■ Problem free spinning from - 150°C to 

+ 250°c 
■ COAX design affords superior tuning and 

RF capability for multiple resonance 
experiments 

■ High-stability, microprocessor-controlled, 
speed controller 

Ergonomics 
■ Superior comfort, functionality and 

increased work space for optimum 
productivity 

Dedicated to Design Excellence 

PENCIL is a trademark of Chemagnetics, Inc. 
X-Windows Svstem is a trademark of the Massachuseus Institute of Technology 
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RE: 3-D NMR Imaging of Coal 

Dear Barry: 

TELEX: 
PHONE: 
FAX: 

August 6, 1991 
(received 8/12/91) 

BOTTO@ANLCHM 
9102583285 
(708) 972-3524 
(708) 972-4470 
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Recently, we have developed a new three-dimensional (3-D) nuclear magnetic resonance (NMR) imaging 
technique for spatially mapping proton distributions in whole coals and solvent-swollen coal samples. The 
technique is based on a 3-D back-projection protocol for data acquisition, and a reconstruction technique based 
on 3-D Radon transform inversion. In principle, the 3-D methodology provides higher spatial resolution of solid 
materials than is possible with conventional slice-selection protocols. The applicability of 3-D NMR imaging has 
been demonstrated by mapping the maceral phases in Utah Blind Canyon (APCS #6) C(?al and the distribution 
of mobile phases in Utah coal swollen with deuterated and protic pyridine. 

In an earlier study, we had demonstrated the use of multi-pulse proton decoupling and back-projection 
reconstruction imaging methods to spatially resolve macroscopic resinite and vitrinite regions within a dried 
sample of Utah Blind Canyon coal.1 Image contrast between the maceral phases was achieved on the basis of 
differences in proton density or spin-lattice relaxation (T 1). In the present study, we focus on the effects of 
solvent penetration to the swelling behavior of Utah coal. 

The proton NMR spectrum of a specimen of Utah Blind Canyon coal swollen with "100%" deuterated pyridine 
displays three distinct proton resonances: there is a broad r·esonance ( ca. 27 kHz) that corresponds to rigid 
protons in the sample, and there are two relatively narrow resonances that correspond to aromatic and aliphatic 
protons in mobile environments. Analysis of the broad and narrow components indicates that approximately 14% 
of the protons are in the mobile phase. 

A 3-D surface-rendered NMR image of the Utah coal specimen swollen with deuterated pyridine is shown in 
Fig. 1. The image was recorded with a short recycle-delay time in order to suppress signal from the broad "solid" 
component having a longer T 1. Thus, the image displays the proton distribution of mobile phases within the coal 
specimen preferentially. Surface rendering is performed by applying a user-adjusted threshold intensity to define 
a minimum intensity that is used to calculate the contiguous surface. The particular threshold employed was 
chosen to give the most accurate representation of the sample topology while suppressing low signal-to-noise 
structures near the sample surface. The image displayed is a good representation of the topology of the coal 
specimen; however, it should be realized that surface features seen in the image represent areas with more or 
less density of mobile protons. For example, the feature seen at the front left of the object (indicated by arrow) 
is a crack in the specimen resulting from swelling with pyridine. Other features on the surface may be due to 
regions where there is a higher density of solid phase. 

An 80-micron thin section (slice) of the 3-D NMR reconstructed image taken as a horizontal plane near the 
center of the specimen is shown in Fig. 2. Areas of bright intensity represent highly mobile regions within the 
specimen. Low intensity regions indicate solid phases or voids within the coal. The crack is clearly visible at the 
lower right portion of the image (indicated by arrow). 

OpERATEd by THE UNivrnsiry of CHicA(io f OR ThE UNirEd STATES DEPARTMENT of ENERCJY 
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REFERENCE 

Figure 1. Surface reconstructed 3-D NMR image of Utah Blind 
Canyon (APCS #6) coal specimen swollen with deuterated pyridine. 

Figure 2. Internal 2-D thin section of 3-D NMR reconstructed 
image of Utah coal specimen as shown in Fig. 1. 

1. Dieckman, S.L.; Gopalsami, N; Botto, R.E. Energy and Fuels 1990, 4, 417. 

-, /I-/ / 
J,c '[fi-Uv.A-

D.C. French 
CHM/ANL 

~ 
S.L. Dieckman 
MCT/ANL 

Sincerely, 

N. Gopalsami 
MCT/ANL 
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Seven days a week, twenty-four hours a day. For 
over three years, a QE automated NMR analytical spectro
scopy system ran experiments at Searle Labs in Chicago 
with only a few hours of downtime. 

This sterling work record helped Searle gather high 
quality data from both fully automated macro and manual 
routine experiments. Today, two QE automated systems: 
t> Accommodate the experiments of over 30 chemists 
IP- Operate 24 hours a day, seven days a week 
!> Perform both manual and fully automatic macro 

experiments during the day 
► Perform fully automatic macro programs at night and 

on weekends 
► Adapt to a demanding user schedule of 15 and 

30 minute time slots 

Work smarter with the new QE Plus 
With more speed and efficiency, the new QE Plus 

does the job even better-to meet your needs for 
automated performance day after day, year after year. 

For more information on the · new 
QE Plus, write 255 Fourier Ave., Fremont, 
CA 94539 for a full color QE Plus brochure. 
Or call 800-543-5934. 

And get to work. 

© Copyright 1990 General Electric Company 1568 
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GE NMR Instruments 
Put us to the test. 
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An automated run using MACRO mode operation on a sample of 32 mg of quinidine in 0.5 ml chloroform-d 
ID.20MI. Data were obtained using the 5 mm broadband probe. 1H, 13C, APT and phase sensitive 20 data were 
collected, processed and plotted-including the 20 contour-in only 8.2 min. 
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August 12, 1991 
(r£ceived 8/15/91) 

Pi T 1 relaxation. A probe for paramagnetic oxygen localization in nitrogen fixing 
soybean nodules. 

Dear Dr. Shapiro: 
During the course of in vivo 31 P studies of nitrogen fixing soybean nodules we observed 

a significant loss of the vacuolar Pi resonance magnetization when the tissue was perfused 
with N2 relative to 02. Approximately 80% of the magnetization was restored following 1.5 hr. 
of 0 2 perfusion ( data not shown ). This is a novel finding never before observed in any of our 
or other previously reported 31 P NMR plant tissue work ( 1 ). Figure 1 illustrates the loss of 
vacuolar Pi magnetization as a function of N2 perfusion time. Upon dissecting the nodules into 
their component outer cortex and inner matrix we examined the 31 P spectrum of each excised 
tissue and observed that the unusual loss of magnetization following N2 perfusion was 
emanating from the vacuolar compartment Pi resonance (0.9 ppm, pH = 5.5) of the cortical 
tissue (outer layer of cells surrounding the nodule). 

Earlier plant biochemical studies indicate that the cortical tissue of the nodule functions 
as an oxygen repository and barrier designed to maintain the anaerobic environment of the 
inner nodule matrix to protect the nitrogen reducing enzyme, nitrogenase ( 2 ). To clarify what 
mechanism is responsible for the changes in ttie observed Pi intensity we examined the T 1 
relaxation behavior of Pi in the cortical cell tissue under aerobic and anaerobic conditions. 
Spin-lattice relaxation times for cytoplasmic and vacuolar Pi in intact nodules under N2 and 02 
perfusion are given in Table 1. The significant increase in vacuolar Pi T 1 in going from an 
oxygen to nitrogen atmosphere appears to be responsible for the observed loss of resonance 
magnetization. As oxygen is sequestered in the vacuoles of the cortical cells significant 
shortening of the vacuolar Pi T 1 results. Isolated, excised cortical tissue shows the same 
relaxation behavior (Table 1 ). No such response is evident from the Pi signal representing the 
cytoplasmic Pi residing in the interior of the nodule (Table 1 ). Clearly, sequestered 
paramagnetic oxygen located in the cortical cell vacuoles can facilitate Pi relaxation in vivo. 
Thus Pi relaxation can function as a probe for localizing high concentrations of oxygen in 
compartmented tissues. 

The same relaxation phenomena in soybean nodules is also evident using 1 H magnetic 
resonance microscopy. A detailed account of both the 1 H microscopy and 31 P spectroscopy 
findings have been submitted to Plant Physiology. 

1. Pfeffer, P.E. and Gerasimowicz, W.V. Introduction to high-resolution NMR spectroscopy and its application to 
in vivo studies of agricultural systems. In: Pfeffer, P.E. and Gerasimowicz, W.V. (eds.) NMR in Agriculture, 
CRC Press, Boca Ratan. 1988 

2. Bergersen, F.J. Roots nodules of legumes: Structure and functions. John Wiley and Sons Ltd. 1982 

Sincerely, 

Clflf~ 
Phil Pfeffer 
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Figure 1. Area of cortical tissue vacuolar Pi resonance as a function of the duration of 
hypoxia treatment,(circulating N2 saturated perfusate medium). 

Table l. T1 and T2 Relaxation Values for Pi In Vitro and In Vivo Under Aerobic and Anaerobic 
Conditions 

Source or Pi Pec[usjng Gas I.t (s)a Ii (s)a 

25mM Pi Solutionb 02 6.66+-0.05 0.141 +-0 .004 
N2 6.64+-0.07 0.115+-0.002 

Nodules(Vac. Pi) 02 0.77+-0.08 
(Cyt. Pi) 02 0.95+-0.19 

Nodules(Vac. Pi) N2 3.98+-0.69 
(Cyt. Pi) N2 0.95+-0.20 

Cortical Tissue(Vac. Pi) 02 3.72+-0.93 (59%) 0.41 +-0.02 (62%) 
0.20+-0.08 (41 % ) 0.07+-0.01 (38%) 

Cortical Tissue(Vac. Pi) N2 7 .07+-1.36 (86%) 0.37+-0.0I (61%) 
0.39+-0.07 ( 14 % ) 0.07+-0.0 I (39%) 

Soybean Root Tissue 02 6.30+-0.93 1.53+-0.08 
(Stem Segments, Vac . Pi) 

Soybean Root Tissue N2 5.80+-0.65 
(Stem Segments, Vac . Pi) 

a) Average or three independent measurements•-SD; b) Contained l00mM KCI .I0mM MES pH 6.0 ·no attempt 
was made to remove paramagnetic contaminants 



Columbia University 
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Box 555 Havemeyer Hall 
New York 10027 

Friday, August 9, 1991 (received 8/12/91) 

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

in the city of New York 

Christopher J. Turner 
(212) 854 - 2155 Voice 
(212) 932 - 1289 Fax 

Big Ti-Noise in Double Quantum Filtered COSY 

Dear Barry: 

The major problem in attempting to measure 2-D spectra as fast as possible is a lowering in 
the quality of the data due to the generation of repetition rate artifacts, sometimes called "Big T 1-
noise". If the data are acquired quickly, then the magnetization from one transient can carry over 
and interfere with the next. In theory, this interference between adjacent transients could be caused 
by either T1 or T2, but in practice, T1 is usually longer than T2, and thus T1 is the more important 
problem. Despite this, artifacts generated by T2 effects, while less important than those generated 
by T1, are often harder to remove. Either way, if we waited for complete relaxation betw~n 
adjacent transients, the artifacts would go away. However, this is impractical. A routine 2-D 
spectrum would take ages. An attractive solution to this problem is to cancel the artifacts by phase 
cycling. . _ 

One of the most valuable techniques in the suppression of repetition rate artifacts is the two
step phase inversion process that we tend to think of as axial peak suppression. Nowhere is this 
better exemplified than in DQCOSY, where the four transient basic phase cycle suppresses axial 
peaks, since they are generated by single quantum magnetization which cannot pass through the 
double quantum filter, thus axial peak suppression is strictly speaking redundant. Nevertheless, 
the process of" axial peak suppression" offers a dramatic improvement in the quality of DQCOSY 
spectra, by cancelling repetition rate artifacts. Unfortunately, it also has the disadvantage of 
multiplying the minimum phase cycle by a factor of two. 

In order to spend the minimum length of time measuring spectra we want to minimize the 
length of the phase cycle. Thus, we throw away half of the double quantum filter, leaving a two 
step cycle, but add artifact suppression, multiplying-this by two,.to end up with the four step phase 
cycle shown below. 

First Pulse 
Second Pulse 
Third Pulse 
Receiver 

3012 
1010 
0000 
0022 

Loss of half of the double quantum filter produces data quite similar to PCOSY spectra (D. 
Marion and A. Bax, J. Magn. Reson. 80,528 1988), in that the diagonal peaks are in the positive 
absorption mode, and singlets are not suppressed. The starting point of the phase cycle has been 
adjusted so that the sequence ends with a step which causes the minimum disturbance of the z
magnetization (A. E. Derome and M. P. Williamson, J. Magn. Reson. 88, 177 1990), thus 
eliminating the need for dummy transients between adjacent increments of the evolution time. 

A more detailed account of this work is scheduled to appear in JMR next year. 

Best Wishes 

396-27 
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Department of Pure and Appled Chemistry 
The University of Strathclyde 

Dr Bernard L. Shapiro 
TAMU NMR Newsletter 

966 Elsinore Court 
Palo Alto CA 94303 

U. S. A. 

295 Cathedral Street 
Glasgow G1 1 XL Scotland 

5th August 1991 
(received 8/12/91) 

Deuterium NMR Studies of the in vivo Conversion of Vanillin to Capsaicin 

Dear Barry, 

It has been postulated 1, but not proven, that vanillin is a precursor in the formation 
of capsaicin in chilli peppers· (Capsicum frutescens = Capsicum annuum). The earlier classical work of 

Bennett and Kirby2 on Cf1psaicin biogenesis did not consider this possibility and did not include 

experiments to test this hypothesis. in view of this , feeding experiments, using [5-2H]-vanillin, 

prepared by the method of Kirby and Ogunkoya3, were carried out. 

A total of 5mg of the labelled vanillin (>99% atom D) was fed by injection into 5 
developing fruits. After harvesting and extraction, the capsaicin fraction was isolated, and the 
proton and deuteron spectra were examined. In the proton spectrum, the doublet signal at S=6.86 

had 9~% of the intensities of the other two aromatic signals at S= . 6.76 and 6.81, indicating that 5% 

of the capsaicin was labelled with deuterium. The deuteron spectrum in CHCl3 showed the 

expected peak at ·s= 6.86. By comparing the integral of this peak with that of the solvent peak, and 

assuming that the chloroform contained 15 ppm of CDCl3, it was calculated that 0.03% of the 

vanillin injected had been converted into capsaicin . From other experiments, it has become 
apparent that most of the labelled vanillin is incorporated into water-soluble glycosylated material. 

While the experiment leaves no doubt that vanillin is converted into capsaicin-under 
these (rather abnormal) conditions, it could be argued that the question of whether vanillin is on the 
biogenetic pathway, is still open. The experiment is, however, of interest as affording another 
example of the use of a relatively inexpensive technique, in a field dominated by the use of more 
expensive labelling methods. 

Yours sincerely, 

Sarah Bladon. Peter Bladon 

References 

1 M. M. Yeoman, M. B. Miedzybrodzka, K. Linsay, and W. R. Mclauchlan, (1980) . "Synthetic Potential 
of Cultured Cells", in "Plant Cell Cultures: Results and Perspectives", Elsevier-North Holland. 

2 D. J. Bennett and G. W. Kirby, J. Chem. Soc. (C), 1968,442. 

3 G. W. Kirby and L. Ogunkoya, J. Chem. Soc., 1965, 6914. 
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A powerful combination 
Varian NMR Instruments and Sun 
Microsystems, the first to combine advanced 
workstations and NMR spectrometers, now 
bring you the latest developments in NMR 
computing-the SPARCstation"'ELC and IPX, 
and VNMR 4.1. 

Delivering exceptional power at attractive 
prices, the ELC and IPXjoin other Sun 
Desktop Workstations (the IPC and 
SPARCstation 2) as host computers for 
Varian's UNITY" spectrometers, and as work
stations for UNITY and Gemini"spectrometers. 

VNMR 4.1, Varian's latest software release, 
includes full JD NMR capability-acquisition, 
processing, display, and plotting, all at speeds 
you'll appreciate.VNMR 4.1 also allows you 
to shim on the spectrum in real time and 
achieve the ultimate in homogeneity. 

Keep your NMR laboratory on the leading 
edge. Contact your Varian sales representative 
today. 

Varian Associates 611 Hansen Way D-298, Palo Alto, CA 94304, U.S.A. Thi, 1-800-356-4437 • Varian International AG Kollcrstrassc 38, CH-6303,Zug,Switzcr• · 
land Thi, (42) 44 ss ·44 • Varian Gmbll Alsfelderstrasse 6, D·6!00 Dannstad, Gcnnany'lel, (0 6151) 70 30 • Variao Instruments Ltd.3rd Matsuda Bldg., 2·2·6 
Ohkubo·Shinjuku, Tokyo, 169, Japan Thi, (J) 3204-1211 varian:@ 



New hardware from Sun Microsystems ... 
SPARCstation ELC 
• 23 MIPS, 3.0 MFLOPS 
• 17" Monochrome display 
• 8 MByte memory standard 
• External disks and tape units available 

SPARCstation IPX 
• 28.5 MIPS, 3.8 MFLOPS 
• GX graphics acceleration standard 
• Variety of monochrome and color displays available 
• 16 MByte memory standard 
• 207 MByte internal hard disk standard 
• 1.44 MByte internal floppy disk standard 
• External disks and tape units available 

New software from Varian NMR Instruments ... 
VNMR4.1 
• Fast 3D data acquisition, processing, display, and plotting 
• Fast interactive shimming on the FID or spectrum 
• Complete functionality-ID, 2D, 3D NMR, linear prediction, deconvolution, spin simulation, relaxation 

time analysis, and more! 
• Fully user programmable, including Varian's MAGICAL"'II language, programmable menu system, 

high-level language pulse sequences, and easy interaction with external programs written in any language 
and running under Unix 

• Available for use as host software operating a Varian UNITY spectrometer, or as workstation software, 
for Sun computers running Sun View (VnmrS) 

• Available for use as workstation software for a UNITY or Gemini spectrometer for Sun computers 
running Open Windows (VnmrX), for IBM RS-6000 computers (Vnmrl), and for VMS-based VAX 
computers (VnmrV) 

New workstation packages for the Gemini... 
Super-Low Cost, High Performance, Monochrome Workstation 
• SPARCstation ELC computer with 8 MByte memory, 17" monochrome monitor, external 207 MByte 

hard disk and external 150 MByte ¼" tape 
• Ethernet board and limNET software for the Gemini 
• limNET software for the Sun 
• Latest version ofVnmrS 

Low Cost, High Performance, Color Workstation 
• SPARCstation IPC computer with 8 MByte memory, 16" color monitor, internal 207 MByte hard disk, 

1.44 MByte internal floppy disk, and external 150 MByte ¼" tape 
• Ethernet board and limNET software for the Gemini 
• limNET software for the Sun 
• Latest version ofVnmrS 

CnllyourVariansnlcs reprcscntati,-c. Australia (3) 543 8022.Auslria (I) 69 55 450. Belgium (2) 7214850. Brazu (II) 829 5444. Canada (416) 457 4130. 
Denmark (42) 84 6166. France (I) 69863838.Germany (6151) 7030. Italy (2) 7531651. Japan (3) 3204 1211. Korea (2) 5611626. Mexico (5) 533 5985. 
Netherlands (3403) 50909. Nonvay (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42) 44 88 44. UK (932) 24 37 41. US 800-356-4437. 
Other International ( 415) 424-5424. 
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OHIO 
srA1E Professor Gideon Fraenkel 

Phone 614-292-4210 
Answer Back Code: OSU CHEM UD 

UNIVERSITY 

Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsimore Court 
Palo Alto, CA 94303 

Dear Barry: 

BITNET TS61910OHSTVMA 

July 19, 1991 
(received 8/2/91) 

1, 1,3,3-Tetramethylallyllithium 

In response to the Dreaded Pink Note: In the course of some studies of the effect 
of alkyl substituents on the stability of 1r conjugated carbanions, we have prepared 1,1,3,3-
tetramethylallyllithium, 1, a somewhat elusive species which has defied synthesis for some 
time, see below. (Readers concerned about the origin of 2 should watch out for J. Org. 
Chem. ca. six months from now.) 

2 

CH3Li 
THF 

Carbon-13 NMR of species 1 in diethyl ether at 180K includes equal doublets for the C
methyls of 1 as well as for the N-methyls of coordinated TMEDA (the diamine). These data 
support a proposed monomeric ion-pair in which coordinated u+ lies perpendicular to the 
allyl plane and TMEDA is unsymmetrically sited with respect to this plane. 

Above 180 K with increas_ing temperature. both methyl doublets, just described 
undergo signal averaging to, ultimately, single sharp lines at their respective centers. That 
for C-CH3 must be due to rotation about the 1r bonds of the substituted allyl anion. The 
rate of the process responsible for the N-methyl coalescence is independent of the 
concentration of 1. It is most likely the result of rotation of coordinated u+ with respect 
to allyl counterion. A third slower process observed is the exchange of TMEDA between 
the complex and its free state in solution. NMR line shape analysis gives rise to the 
parameters listed around the diagram below. The 1r barrier is much like others we 
have measured. Note that the fastest process is rotation of complexed u+. 

INTER 
4.9 kcal 

-29 eu 

ROTATION 
A 8 \f H ______ 14 kcal 

------..... N : ,.- 13 eu 
•!___ (' )'..1 .• ( -----...... l.:: / ..... ,, f ,~~~ l 7.8 kcal 

~ -- • - 5 eu :· A B '~\ : , 
I -....__/ \:________ INTRA 
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Dynamic effects seen in NMR data for three other coordinated lithium compounds 
were also ascribed to slow rotation of coordinated lithium with respect to counterion. Three 
species are 1,3-bis(trimethylsilyl)-allyllithium1, l-trimethylsilylallyllithium2 and l-bis(2-
ethoxyethyl) aminomethyl-dimethylsilyl)allyllithium3. All three exhibited AHT values of 7-8 
kcal for motion of coordinated u+ with respect to counterion. That appears to be typical 
for dynamics of motions of ions within ion-pairs. 

I trust this revives our subscription. Best regards. 

Yours sincerely, 

J~-lt4 
Jose A Cabral 
Research Associate 

JAC/GF:jlp 

Gideon Fraenkel 
Professor of Chemistry 

1. Fraenkel, G.; Chow, A.; Winchester; W.R.; J. Am. Chem. Soc. 1990, 112, 1282. 
2. Fraenkel, G.; Chow, A; Winchester, W.R. J. Am. Chem. Soc. 1990, 112, 2582. 
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Innovative people making technology work. 
Varian Associates manufactures quality analytical instruments in response to the growing needs of biochemical, pharmaceutical, environ
mental, petrochemical and chemical markets. Our Nuclear Magnetic Resonance Instruments operation in Palo Alto, California continues to 
be the world supplier of spectrometers. 

NMR Sales Representatives 
Selling Varian NMR products, you will be responsible for developing, communicating and implementing selling strategies while fostering profes
sional relationships with customers and coworkers. Personable, energetic and results-oriented individuals with strong NMR backgrounds 
who wish to apply their talents toward a challenging and rewarding sales career should apply. Prior sales experience is desirable. 

Software En ineer 
Using your knowledge and at least 2 years' experience with NMR spectroscopy, you will design and implement software for the analysis and 
display of NMR data. Working in the Research and Development group, in Palo Alto, CA, you will be actively involved in the latest NMR innova
tions from the fields of liquids, solids and microimaging. MS or PhD in Chemistry, Physics, or related scientific discipline with "C" program-
ming experience is required. · 

As a Fortune 500 Company, Varian offers competitive salaries and benefits including a 401 (k) retirement savings plan and tuition reimburse
ment. To apply, please send your resume to Varian, NMR Instruments, MS/D315-SZ, 3120 Hansen Way, Palo Alto, CA 94304. Fax: (415) 
494-3649. We are an equal opportunity employer. 

varian@ 
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Non-Magnetic 
Precision Trimmer Capacitors 

for NMR & MRI Probes 

I 
I 

\ 

Every NMR and MRI Test Depends on One Moveable Part! 
Most NMR or MRI probes are tuned with variable capacitors. Make sure you are using 
the best. Hundreds of laboratory and field applications throughout the world have proven 
the reliability of Voltronics non-magnetic trimmers. Their non-rotating piston design 
provides long life, no measurable magnetic distortion and high RF peak voltage ratings. 

Features: 
• Truly non-magnetic. Distortion of 

magnetic field below one part per 
600 million 

• Long life, non-rotating piston design 
• 1.2 to 300 pF max. capacitance 
• 0-ring seal 
• Linear tuning with positive stops 
• Tuning screw does not go in and out, 

allowing extended shaft option 
• High Q to over 5 GHz on some parts 
• Quartz, glass, sapphire and Teflon® 

dielectrics 
• High RF voltage ratings 

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

New Catalog 
Our new 28 page catalog lists many non
magnetic and standard parts. It includes 
data on RF peak voltage ratings and high 
frequency Q measurements. 

New-Non-Magnetic 
. Slip Clutch-SC375 

The slip clutch prevents trimmer 
damage if it is driven into the stops, 
especially from long rod tuning of 
many probes. It also compensates for 
up to 15 degrees of misalignment. 

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

Voltronics Q 
CORPORATION ~ 

West St., P.O. Box 476, East Hanover, NJ 07936 
(201) 887-1517 FAX (201) 887-3349 
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KARL-FRANZE"IS-UNIVERSITJ{T GRAZ 
lnstitut fur tOrganische Chemie 

18. Juli 1991 
A-8010 Graz, .. .. .. ... .. ...... .. ...... .. .. .. ... .......... ... .. ... . . 

HelnrichstraBe 28 
Tel. (0316) 380 

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

"Felix" an open program! 

Dear Prof. Shapiro: 

Unser Zeichen: 

Like many other spectroscopists we installed "Felix" distributed by 
D. Hare on a sun spare station interfaced via Ethernet to our Bruker 
AM 360 spectrometer. The program is mostly used in manipulating, 
processing and displaying nmr-data. However, as O.Hare delivers the 
file formats of "Felix" the nmr-data files can be easily accessed by 
the users "home-made" programs for the purpose of further numerical 
analyses of different kinds. To encourage colleagues to take this 
opportunity we would like to present two subroutines which might 
provide an interface to "Felix". 

subroutine retelix(datfil) 
common c,isizc,irc,sw,sf 
character datfil*lO 
complex c(l024) 
real r(2048) 
integer ip (2048) 
equivalence (c,r), (c,ip) 
open (21,file=datfil,form='unformatted' ,status='old') 
read ( 21 l i, ( r ( j) , j =l, abs ( 2 • i) ) ,--------__________________ _ 
if (i.gt.0) then 
isize=i 
irc=l 
close (21) 
return 

endif 
isize=float(ip{l)) 
irc=ip(2) 
sw=r (17) 
sf=r(18) 
read(21l i, {r(jl ,j=l,2*il 
close (21) 
return 
end 

Yours sincerely 

subroutine wrfelix(outfil) 
common c,isize,irc,sw,sf 
character outfil*lO 
complex c(1024) 
real r(2048) 
equivalence (c,r) 
real p{32) 
integer ip(32) 
equivalence (p,ip) 
open(22,file=outfil,status='unknown'l 
close(22,status='delete'l 
open(22,file=outfil,status='new' ,form='unformatted') 
np=l6 
do i=l,np 

ip(i)=O 
p(i+l6)=0. 

end do 
ip(l)=isize 
ip(2)=1 
ip(3)=0 
p(17)=sw 
p(lB)=sf 
write(22) -np, {p{i) ,i=l,2*np) 
if (ip{2) .eq.1) then 
write(22) ip(l),(c(il,i=l,ip(lll 

else 
write(22) ip{ll, (r(i) ,i=l,ip(l)) 

end.if 
return 
end 



Pharmaceuticals Division 

CIBA-GEIGY Corporation 
Summit, New Jersey 07901 

Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

CIBA-GEIGY 

July 30, 1991 
(received 8/10/91) 

"Making Plots in the FELIX program with an HP Draft Plotter (Draft Master RX HPGU2)" 

Dear Professor Shapiro: 

During the past half year we have been actively engaged in establishing a peptide/protein NMR 
facility. Our acquisitions included a Bruker AMX-500 NMR spectrometer connected via TCPIP to a1 
Silicon Graphics 4D/35GT workstation with an HP-Draft plotter. We currently have three software 
packages residing on our SG 4D/35GT which include FELIX, DSPACE and MADNMR. All of our 
data processing and analysis is conducted on the SG workstation using the FELIX program. We 
have been very pleased with the quality of the processed data, however we did experience a 
problem with plotting on the draft plotter using the FELIX program. In order to make a plot on the 
draft plotter one had to exit from the FELIX program and modify the plot file. For example, we 
found that plots of the size ( 15 X 14 in.) could be generated by replacing the first line of the plot 
file with the following expression: 

PS; IP; SC-500, 20000, 0, 14000; 

and generating a plot outside of the FELIX program. 

This problem was subsequently brought to the attention of Dennis Hare. A new version of FELIX 
( 1.1 ) was generated which enables plotting from inside the FELIX program, however the program 
automatically sets the size of the plot to the entire width of the page. To control the size of the 
plots on the draft plotter, it is still necessary to exit from FELIX and follow the procedure described 
above. This problem only exists with our draft plotter but not with our HP-7550B plotter. 

If anyone having the same Draft Master RX HPGU2 plotter has found an alternate means of 
generating custom sized plots from inside the FELIX program, we would appreciate receiving 
your input. 

Sincerely, 

~f~. 
Nina C. Gonnella, Ph.D. r 
Xiaolu Zhang, Ph.D. 

396-35 
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Dr. B. L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 
USA 94303 

Dear Barry, 

lil 
llili 

Materials MR Imaging Centre 

Dr. David E. Axelson 
Group Leader 

Magnetic Resonance Imaging Centre 
Petroleum Recovery Institute 

3512-33rd Street N.W. 
Calgary, Alberta 

Canada T2L 2A6 

August 10, 1991 
(received 8/19/91) 

This is just a brief letter to describe a new materials MR imaging centre that will be in operation later 
this year, and to indicate a change of address for me personally. 

We. have recently purchased a Bruker Biospec/3 'lA/30 235T instrument with a number of multinuclear 
probeheads for doing everything down to microimaging at high gradient field strengths. A consortium of 
companies with primary interests in petrophysical applications has also been assembled. While a major part of 
the instrument time will therefore be dedicated to oil cores and related experiments using high temperature, high 
pressure and flow - related experiments, we also have a considerable interest in applications to a variety of other 
fields/ industries including: forestry/ pulp & paper, agriculture, polymers/ composites / advanced materials 
and emulsions, to name but a few. 

Interested parties should contact me at the PRI address given above for details. 

Petroleum Recovery Institute 
3512- 33 Street N.W., Calgary, Alberta, Canada 

T2L 2A6 

Telephone: (403) 282 -1211 Fax: (403) 289-1988 

Sincerely, · 

~ 
Dr. D.E.Axelson 



Four snopshots of the main cha in 
of crambin as it is fo lded fro m its 
primary sequence into its proper 

tertiary structure by NMRgraf. 
This tra jectory uti lizes NOE 

annea ling that incorporates both 
experimental NMR data and 

molecular modeling techniques 
to predict complex molecu lar 

structures . 

NMR Structure Prediction Software 

Structure Determination With NMR Spectroscopy 

N MR spectroscopy is gaining wide acceptance 
as an essential technique for the determina

tion of the 3-D structure of molecules and macro
molecules.' It is especially useful with molecules in 
solutions or membrane bound complexes (such as 
drug receptor sites) to which X-ray diffraction can
not be applied due to the difficulty in obtaining 
crystals. 

The interpretation of NMR data to predict 3-D 
molecular structures has been derived from two 
complementary techniques, molecular dynamics 
simulation and distance geometry. Molecular 
dynamics simulation attempts to find low energy 
structures by searching conformational space, 
while applying experimental constraints as an 
energy pseudopotential. Distance geometry obeys 
all known experimental or covalent distances, but 
ignores electrostatics and non-bond interactions. 
While each technique has made a significant contri
bution to the 3-D interpretation of NMR data, nei
ther incorporates all the experimental and empirical 
information that is available to determine candidate 
structures. 

Combining restrained molecular dynamics simula
tion and distance geometry takes advantage of both 
the experimental NOE distance constraints and 
interatomic energetics within the molecule so that 
candidate structures reliably conform to experi
mental data and exhibit low energies.2 Improved 
data analysis tools and the advent of 3-D and 4-D 
NMR analysis techniques are now providing excel
lent structure information on both small and large 

proteins.3 Because of the ability to determine struc
ture for molecules that can't be solved using other 
methods, NMR will become an increasingly impor
tant tool for determining molecular structure. 

Application of Molecular Dynamics to 
Experimental NMR data 

NMRgraf is a fully-integrated program that uses 
Nuclear Overhauser Effect (NOE) and]-coupling 
data obtained from NMR experiments as a starting 
point for molecular mechanics and molecular dy
namics simulation in order to predict, verify, and 
visualize the 3-D structure of molecules, both large 
and small. 

NMRgraf uses pre-tested simulation and structure 
refinement strategies to incorporate the chemical 
properties embodied in inter-atomic force fields 
(such as bond lengths, angles, dihedrals, electro
statics, and van der Waals interactions) with ex
perimental inter-proton distance and angle data 
obtained from NMR spectroscopy. The resulting 
3-D structure both satisfies the NOE restraints 
and is consistent with the chemical properties 
embodied in force fields. 

No Previous Modeling Experience Required 

NMRgraf has been developed specifically for use by 
NMR spectroscopists. It requires no special training 
or experience in modeling techniques. NMRgraf has 
a windowed, icon-driven, user-interface, and on
screen, interactive menus to help novice users 
achieve rapid, accurate data entry and analysis. 
Advanced users are equally well accommodated 
with a macro language and full functionality that is 
accessible from the command line. 

Back Calculation & Interactive Model Validation 

The most tedious and time consuming aspect of 
NMR research is resonance assignment. NMRgraf 
has been integrated with NMR data analysis soft
ware so that it allows spectroscopists to run both 
programs simultaneously and interactively. This 
ability to work with both programs in a windowed 
environment reduces the "guess work" involved in 
peak assignment. 

For example, a spectroscopist may point to any 
peak in the NOE spectrum in one window, and 
NMRgraf will draw lines in a second window 
between atom pairs of the predicted 3-D structure 
that could be assigned to that peak, based on inten
sity information. 

I. Wiithrich, K., Science 243, 45 (1989) 

2. van Giinsteren, W.F., Boelens, R., Kaptein, R., Scheek, R.M ., 
and Zuiderweg, E.R.P., "Molecular Dynamics and Protein Structure" 
0- Hermand, Ed.), p.92. Polycrystal Book Service, Western Sprints, 
II., (1985) 

3. Pool, R., Science, 249, 364-365, (1990) 



Comparison of the predicted 
structu re of cra m bin (main chain 

atoms on ly), with the native struc
tu re.obtained from X-ray crystal

lography. The NOE data set of 
approximately 600 interatomic 

distances wa s generated from the 
experimenta l structure . The RMS 

difference fo r the main chain is 
0.9 Angstroms . 

1 

MRgra ' 

After predicting a 3-D structure, NMRgraf back-cal
culates the NMR spectrum by calculating a relaxa
tion matrix incorporating all spin diffusion contri
butions resulting from proton-proton interactions.' 
NMRgraf calculates peak intensities for display and 
comparison with the experimental spectrum. The 
scientist can also point to any back-calculated peak 
and NMRgraf will draw a line between the atom 
pairs that correspond to that peak in the 3-D 
structure. 

This interactive link between NMR analysis soft
ware and NMRgraf helps the scientist rapidly iden
tify and reassign any incorrectly assigned peaks. 
Changes in the assignment of experimental peaks 
are reflected immediately in the 3-D predicted 
structure and also in the back-calculated NOEs. 

Embed Technique To Determine 
Starting Structures 

NMRgraf employs the metrization and embed tech
niques to automatically generate multiple starting 
structures. Embed generates multiple structures by 
assigning known NOE distances and then randomly 
assigning unknown distances.5 By generating a vari
ety of structures that conform to the known NOE 

Us,r 

NMR Analysis Software 

20/30 
ANALYSIS 

&FfT 

comparison& 
reassignment ► 

► Ill Interactive Unit 

NMRgraf 

NMRg raf's direct interface to NMR data analysis a llows the user to 

data, embed confines the molecular dynamics sim
ulation to the maximum relevant conformational 
space and eliminates in advance any structures 
which are inconsistent with the NOE's. 

Initial structures also can be read-in from an outside 
data bank (such as Brookhaven Protein Databank or 
Cambridge Crystallographic Database), or in-house 
company database. They also can be built from 
sequence information using NMRgrafs specialized, 
menu-driven builders and libraries of fragments 
covering L- and D-amino acids, RNNDNA, lipids, 
carbohydrates, solvents, and various organic 
fragments . 

NOE andJ-coupling data also can be read directly 
from NMR analysis programs, including Hare 
Research's FELIX and New Methods Research, Inc:s 
NMR2™ and NMR2/ModeF" 

Interface to BIOGRAFTM & POLYGRAF.rn 

NMRgraf is completely integrated with BIOG RAF 
molecular simulation software for biological sys
tems and with POLYGRAF molecular simulation 
software for polymeric and materials systems for 
more extensive modeling studies. 

Supports Industry Standards and Platforms 

NMRgraf supports industry standard X-windows 
and OSF MOTIF, and operates on a variety of 3D 
workstations, including Silicon Graphics IRIS;" 
IBM RS6000;" and Stardent TITAN™ series. 

Free 30-day Trials Available 

NMRgraf is available to qualified scientists for a 
thirty-day free trial. Scientists interested in evaluat
ing NMRgraf are urged to contact their Molecular 
Simulations sales representative. 

Molecular 
Simulations 

Corporate Headquarters 
796 North Pastoria Avenue 
Sunnyvale, CA 94086 
(408) 732-9090 
FAX (408) 732-0831 

opera te both programs simultaneously a nd interactively in a windowed- 4. Kaptein, R., Zuiderweg, E.R.P., Scheek, R.M., Boelens, R., and van 
environment. Th is interactive link between NMR ana lysis software and Giinsteren, W.F.,j. Mo/. Biol. 182, 179, (1985) 
NM Rgraf helps the scientist rapid ly identify and reassig n any incorrectly 
assig ned peaks . 5. Crippen, G.M.,j. Comp. Phys. 24, (1977) 

NMRgraf, BIOG RAF, and POLYGRAF are trademarks of Molecular Simulations, Inc. X-windows is a trJdemark of MIT. IRIS is ;1 trademark of Silicon Graphics. IBM RS6000 is 
a trademark of IBM Corporation and TITAN is a trademark of Stardcnt Computer. NMR2 and NMR2/Modd arc trJdemarks of New Methods Research, Inc. FELIX is a 
trademark of Hare Research, Inc. 
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UNION CARBIDE CORPORATION 
SPECIAL TY CHEMICALS DIVISION 

P .O. BOX 670, BOUND BROOK, NJ 08805 

TELEPHONE: (201 I 563-5000 

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

August 7, 1991 · 
(received 8/10/91) 

RE: Addition of a Check Valve to Bruker AC/ AM Spectrometer with 
Sample Changer 

We have recently installed a Bruker AC-300 equipped with a BACS-60 
sample changer, BVT-1000 variable temperature controller and 10 mm carbon 
probe. This system is to be kept at 105°C to study the compositions of 
polyolefin resins using C-13 NMR. The high temperature operation requires 
the use of 10 mm ceramic spinners. These ceramic spinners are considerably 
heavier than the plastic spinners normally used at room temperature. The 
combined use of the heavier ceramic spinners and the sample changer created 
an unexpected problem. 

This problem developed during the first weekend of high temperature 
operation using the sample changer and automatic software. We discovered 
that one sample tube was broken, spilling its contents inside our new 10 mm 
probe. After cooling the probe and carefully removing all residual traces of 
solvent and polymer, we pondered the possible causes of the disaster. We 
quickly realized that the sample tube was broken because it descended too 
quickly when lowered into the probe under computer control. This 
happened despite the presence of a buffer tank designed by Bruker to 
specifically slow the descent of the sample tube by providing a cushion of air 
when the sample lift air is shut off. 

After considerable discussion with Bruker engineers and an application 
chemist, we were able to verify that all air connections were correctly 
installed. We were then told to look for a leak which allowed the buffer tank 

ANALYTICAL 
TECHNOLOGY 
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air to dissipate prematurely leading to an excessively rapid descent. We 
isolated the "leak" to the sample changer side by plugging the air line from 
the sample changer and using the BSN-18 to lift and drop the sample. The 
buffer tank system worked flawlessly under these conditions. Careful 
examination of the sample changer air lift valve confirmed that the valve 
functioned properly. It opened and clos,ed under computer control. Our 
problem was caused . by the sample changer air lift valve leaking air in the 
reverse direction than it is designed to operate, i.e., the air lift valve shut off 
the lift air but allowed the air from the buffer tank to leak. This small leak 

· was enough to cause the observed problem when a ceramic spinner is used. 

The solution to this is simple. We installed a one inch air check valve 
between the sample changer air lift line and the buffer tank. The large size of 
the valve is determined by the high air flow rate requirement. The check . 
valve prevents the buffer tank air from leaking through the air lift valve. 
The buffer tank now works flawlessly in lowering the samples with ceramic 
spinners under both sample changer contrnl ¾ntrol. 

Edward Hsi 
~ / 
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\1/7 
BRUKER Exparid the scope of your career with Bruker 

(__xj 
We have an immediate opening for an innovative and highly motivated 

Research and Development Engineer 

in our NMR research and development department. This is a permanent position for an 
individual with a broad knowledge of RF electronics, and NMR probe construction. The :: 
successful candidate will join in all phases of solid state NMR development projects, from 
conception through final testing of new products. · 

Please send your resume to: 
D. G. Cory 

Bruker Instruments, Inc. 
Manning Park 

Billerica, MA 01821 
phone: .(508) 667-9580 ext:171 

We are an equal opportunity/ affirmative action employer: 
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Figure 1. Diagram of BACS-60 Connection To 
BSN-18 With Check Valve Installed 
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Chevron ......_ _....... Chevron Chemical Company ;;u 1862 Kingwood Drive, Kingwood, TX 77339 • Phone 1713) 359-6500 

Technology Department 

Professor Bernard L. Shapiro 
Texas A&M NMR Newsletter 
966 Elsinor Ct. 
Palo Alto, CA 94303 

August 2, 1991 

Improving the performance of "older" spectrometers by using narrow-band preamplifiers 

Dear Barry, 

Since it is time to send in another contribution, we felt that it would be useful to say 
something about a few of the modifications made to our vintage NT-300. For those that are 
not aware of the improvements that can be made by utilizing narrow-band preamplifiers, it 
may be worthwhile mentioning. We have been using Janel preamplifiers (Janel Labs, 
Corvallis, OR) for both 1H and 13C to eliminate the unwanted signals going into the broadband 
preamplifier. The Janel preamplifiers that we are using have a 1.5 db noise figure and a gain 
of 16 db. We have also installed back-to-back diodes {IN4148) to protect the preamplifier 

1 
input and allow the transcoupler to function properly. The diodes are placed across the input 
to the Janel preamplifier which is installed before the input to the broadband preamplifier. The 
Janel preamplifiers require + 15 volts, which may be taken from the broadband preamplifier. 

The advantages gained will naturally depend on the type of spectrometer and whether 
the modification is even necessary. However, improvements should be more noticeable on 
older spectrometers. Overall, we have found that this type of modification is a good, relatively 
inexpensive way {about $40.00 each) of improving the performance of a spectrometer. 

Best regards, 

fa-
Renneth D. Hope Larry D. Sims1 

1University of Houston, Department of Chemistry, Houston, Texas 77204-5641 

:: 
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MacFID 1 D 
SPECIFICATIONS 

• Data format translation: 
• Bruker 
• Chemagnetics 
•GE 
• JEOL 
• Varian 
• MacNMR 
• FTNMR/Felix 
• Varian 
• Native parameter import 

• 1 D processing: 
• Baseline correction 
• A podiza tion functions 
• Complete FFT modes 
• ICON driven Integrals 
• Peak Picking 
• Line fitting functions 
• Tl and T2 calculations 
• S/N calculation 
• User Macro files 
• Integral Setup SAVE files 
• DSP array processor support 

• lD Display: 
• Real/Imaginary /Magnitude 
• Difference display mode 
• Axis/grid 
• Stack plot display 
• Display color selection 
• Copy to Clipboard 
• Lines/Points mode 
• Point shift left/right 

• lD Printing: 
• All display modes 
• Integrals and tables 
• Peak tables 
• Parameter block 
• Logo (PICT format) 
• SAVE as PICT document 
• Print Setup SAVE files 

MacFID 2D 
SPECIFICATIONS 

• 2D processing: 
• Baseline correction 
• 2D apodization functions 
• 2D FFT macro command 
• DSP array processor support 
• Transpose functions 
• Projections & Cross-Sections 
• Symmetrization functions 

• 2D Display: 
• Mouse driven Stack plot 
• Thin/Fat Contour lines 
• Pseudo-color map 
• 256 Gray scale 
• Zoom, Cursors, Axis 
• Palette inversion 
• Horizontal/Vertical inversion 

• Includes all lD functions 

MacFID runs on any Macintosh 11 with 
at least 2MB of memory and a Hard 
Disk and is compatible with System 6.x 
and System 7.x. 
A special version of MacFID 1 D is also 
available for the Macintosh LC. 

For prices and ordering information, 
call or write: 

Tee mag 

6006 Bellaire Blvd. 
Houston, TX 77081 
Tel.: (713) 667-1507 
Fax: (713) 667-3180 
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Prof. B; Shapiro 
966 Elsinore Court 
Palo Alto 

Phase transition and rotor breaking in MAS experiments 

Dear Barry 

We have recently broken a MAS spinner; this happens sometime! but in our case, the accident 
seems strange and after analysis we find that a phase transition may be at the origin of such events. 

We have solid state MAS NMR experiments in progress on tellurium compounds. This 
nucleus has often, as all heavy nuclei, large chemical shift anisotropies and high speed rotation is 
needed when several chemical shifts are present. When we buy our MSL 300, during the tests, we 
were able to spin the adamantane sample up to 21 kHz with our 4 mm Bruker probe. We then have 
decided to spin a tellurium sample at 20 kHz. The experiment goes on without problems about three 
hours and looking from time to time to the spectrum we were very satisfied,when the spinner 
suddenly crash. As we were a bit surprise by that event, we look to the spectrum and we discover on 
the left side of the main peak a very small line which does not exist before. We then have thought to a 
possible phase change. 

The presure at the surface of the spinner may be obtained by a simple calculation which gives: 
P = 41t2n2R2p/3 where n is the number of rotations per second, R the internal radius of the spinner 

and p the mass per unit of volume. Applied to our situation, n = 2 104 Hz, R = 1.5 mm and p = 5.6 
g.cm-3. This gives a pressure of 66.3 106 Pascals or 650 athmospheres! Between zero at the center 
and this pressure, conditions are met for some phase change in many circumstances. When the 
transition occurs, the small change of the cristal shapes is sufficient for a small imbalance 9f the rotor. 

The literature saids that this compound has two possible phases at room temperature. A usual 
one with p = 5.6 g.cm-3 and a second one of higher density with p = 5.9 g.cm-3. The second has 
been obtained by the effect of the pressure. 

This result has also be found recently by S. Hayashi and K. Hayamizu [ Bull. Chem. Soc. 
Japan 64, 1386 (1991)] who have observed conformational changes according to the spinning rate 
on a silicon rubber. 

If we apply the previous formula to a usual situation: n = 5 kHz, p = 1 g.cm-3 (a usual value 
for organic compounds) and R = 1.5 mm, one obtains P = 7 .25 athmospheres which is a more 
comfortable situation. 

Conclusion: Pay attention to phase transitions not only to avoid rotor breaking b_ut also in 
structural problems. 

Yours sincerely 

P. GRANGER 

396-45 
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As part of a new initiative in structural biology several new NMR laboratories with interests 
in protein structure and function are being established in Toronto, Ontario, Canada. 
Research interests of the new labs include protein structure, folding and dynamics (J.F.-K. 
& L.E.K), design and optimization of multidimensional NMR experiments (L.E.K), 
protein-DNA and protein-protein interactions (C.H.A. & M.I.), in addition to the 
established program of J.P.C. (polysaccharide and glycoprotein structure and dynamics). 
There will be the opportunity for collaboration among these laboratories as well as with 
other molecular modelling and crystallographic groups in the city. Currently available 
instrumentation includes 500 MHz (4) and 600 MHz (1) spectrometers (4 of these are 
brand-new with multichannel, multinuclear capabilities). An additional 500 and 600 will be 
acquired within the next two years. Candidates should have experience in one or more of 
the following areas: multidimensional NMR, structure determination of macromolecules, 
isolation and purification of proteins, molecular biology, .and/or scientific computing. To 
apply for positions, interested candidates should send their CV to the appropriate 
investigators listed below. Openings are available starting from Dec. 1991 onward. 

Dr. Cheryl H. Arrowsmith 
Ontario Cancer Institute and Dept. 
of Medical Biophysics, U. of Toronto 
500 Sherbourne St. 
Toronto, Ont. M4X 1K9 
FAX ( 416) 926-6529 

Dr. Mitsuhik:o Ik:ura 
Ontario Cancer Institute and Dept. 
of Medical Biophysics, U. of Toronto 
500 Sherbourne St. 
Toronto, Ont. M4X 1K9 
FAX (416) 926-6529 

Dr. Julie Forman-Kay 
The Hospital for Sick Children 
Biochemistry Research Division 
555 University Avenue 
Toronto, Ont. M5G 1X8 

Address until Nov. 1991 
Stanford Magnetic Resonance Lab. 
Stanford University 
Stanford, CA 94305-5055 
FAX (415) 723-0010 

Address until Dec. 1991 
National Institutes of Health 
NIDDK/Lab of Chemical Physics 
Building 2, Room B2-08 
Bethesda, MD 20892 
FAX (301) 496-0825 

Address until Jan. 1992 
National Institutes of Health 
NIDDK/Lab of Chemical Physics 
Building'2, Room B2-11 
Bethesda, MD 20892 
FAX (301) 496-0825 

Dr. Lewis E. Kay Address until Jan.1992 
Depts. of Medical Genetics and Chemistry National Institutes of Health 
Medical Sciences Bldg. NIDDK/Lab of Chemical Physics 
University of Toronto Building 2, Room B2-08 
Toronto, Ont. M5S 1A8 Bethesda, MD 20892 
FAX (416) 978-4194 FAX (301) 496-0825 

Dr. Jeremy P. Carver 
Dept. of Medical Genetics 
Medical Sciences Bldg. 
University of Toronto 
Toronto, Ont. M5S 1A8 
FAX (416) 978-4194 



the NMR Graduate1M 
No. 509-UPG, Ultraprecisio.r., 
NMR Sample Tube 
with 0.01ml graduations! 

1-99 tubes .. $10.00 ea.-
. 'l11' 11 11 11l1111 l1' 11l111 'l1111!111 1l1111!111 ll 1111!111 'l 1111!111111111!1111 l1111I l!!. ◄ -

? ? ? ? ? ? ? !" ,.. ~ . Actual size graduations 
N c., ... UI ca _, CD - ., a Q 

100 - 299 ....... 9.00 ea. NMA GRADUATE ® Norell, Inc . Pat. Pending Made in USA • C.: 
300 plus ......... 8.00 ea. . -

SPECIFICATIONS: 
ADVANTAGES? .Too many to list! Can you imc1g
ine working in the lab without a standard graduate 
_ cylinder or a-pipette. You'll wonder why it took so 
long to introduce the NMR Graduate™. We are the 

Standard Tube length: 178 mm (7 in.) 
o.d. 4.97 mm ± 0.006 mm (0.00025 in.) 
i.d. 4.20 mm± 0.012 mm (0.0005 in.) 
Camber: ± 0.0006 mm (0.00025 in.) · first to bring it to you (patent pending). ·· 

HERE1S A SPEC AL OFFER THAT CAN1T BE BEAT! 
(Offer No. 1231T, expiring December 31, 1991) 

1. Order 100 XR-55 5 mm Precision NMR Sample Tubes at $2.00 each, and receive 5 of our New 
NMR Graduate™ (No. 509-UPG) Tubes FREE OF CHARGE ($50.00 value). 

2. 

3. 

Order 50 of our NMR Graduate™ (No. 509-UPG) Tubes at a discount price of 50% -you pay only 
$5.00 per tube, instead of $10.00, which is our regular price. 

SELECTED DEUTERATED SOLVENTS AT 50% DISCOUNT (packaged in special glass sealed 
MINIPULS™ of 0.4 ml and 0.7 ml. Teflon* link sleeve, for transfer into NMR tubes, is 
provided).Order the solvents below (before December 31, 1991) and SAVE 50%! 

~ \ 
Chloroform-d, CDCl3 , ~ Toluene-d8 , C6 D2~D3 , 

99.99% D, Catg. No. DC1084 99.9%D, Catg. No. DC1334 
10 x 0.4ml ... $30.00, you pay only $15.00/lot 10 x 0.4ml ... $57 .00, you pay only $28.50/lot 
10 x 0. 7ml ... $52.50, you pay only $26.25/lot 10 x 0. 7ml ... $99 .00, you pay only $49.50/lot 

~ Pyridine-d6 , C6D~~• Acetonitrile-d3 , CD3CN, 
99.5%D, Catg . No. DC1280 99.7%D, Catg. No. DC1025 
10 x 0.4ml ... $42.00, you pay only $21.00/lot 10 x 0.4ml ... $34.00, you pay only $17.00/lot 

nl 3 .75 lo 10 x 0.7ml ... $59.50 ou a onl $29.75/lot 
'Ir 

Teflon•is a Registered Trademark cifDuPont IMPORTANT! 
To get these low prices, you must ·refer to Offer No. 1231T 

THIN-·WALL~TRANSPARENT. 

Gi!i>•~.n~,~c~s~b:ell, ~o~ec;a1~,.=~,~~~ 
Teflon•. ·unlike PTFE, tubin_g from this material can be sealed by application of heat: This property offers 

extremely large possibilities for packaging and/or storage of samples (corrosives, liquids, solids, etc.) .. Our tubing of 
Teflon• can be also used where snug and tight fit over glass or metal tubing is required . -

Sold in standard packaging of 12 inch sections, 4 sections per package, Catg . No. TWT-3, or 5, etc. 

SIZE i.d. mm 3 4 5 6 7 8 9 10 

PRICE $9.00 $9.50 $10.00 $11 .00 $12.00 $14.00 $16.00 $18.00 

Single package one of each size (9 tubes) .... $_30.00/package of 9 Tubes, Catg. No. TWT3-12. 
Other sizes and len ths available u on re uest; 

12 

$20.00 

Norell1 Inc. 22 Marlin Lane, Mays Landing, NJ 08330 USA 
Tel. 609-625-2223, Fax: 609-625-0526; toll-free in USA 800-222-0036; Telex: 5106006283 ' 
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INDEPENDENT EVALUATION OF ~ 
NORELLJS NMR Sample Tube ~ 
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Compartnn and evaluation 
- carried out II Harvard 

Univmlly by Scott VirJII ., 
a Bnlker AM-500 NMR unit. 
on-mbof 30, 1911. 

. 0 

Look at the quality ot resoltt· 
tion - as evidenced by the 
OEPTH ol VALLEYS between 
very close peaks. You can 
also see that the XR-55 lube 
yields sharper & clearer 
signals. This is primarily due 
to ils SUPERIOR CONCEN
TRICITY. Nol only that you 
gel BETTER RESOLUTION 
with our NMR tubes · you 
pay a substantially LOWER 
PRJCE!!! 

r s 

Please Note: 
our prices did not change 

since 1980! 
. .. our QUALITY 

OUTSTRIPPED 
the Competition! 

Norell' s 
XR-55 
Tube 
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MOST VVIEJELV USED NMR Sample Tubes 

PR£C/$/_ON THffV WALL® 5mm o.d. NMR SAMPLE TUBES I LARGE VOLUME 
NMR SAMPLE TUBES 

No. 5OB-UP ULTRA PRECISION 

I 
No. XR-55 PRECISION for 1Ommo.d. THIN WALL 

for ultra high resolution NMR medium and high resin. NMR NMR SAMPLE TUBES 

S1andard tube length: 178mm {7 inches): Standard tube lenglh: 178mm (7 inches): No. 100B-UP ULTRA PRECISION 
o.d. 4.97 :!: 0.013mm {0.0005 in.): 1-99 tubes ..... $4.50 ea. 

o.d. 4.97 :1: 0.025mm (0.001 In.) 1-99 tubes ..... $2.20 ea. 
i.d. 4.20 :t 0.025~m (0.001 in.): l.d . 4.20 :1: •0.02Smm (0.001 In.}; for ultra high resolution NMR 
camber :1: 0.013mm (0.0005 In.). 100-299 ..... $4.25 ea. camber :!: 0.03mm (0.0015 in.); 100-299 ..... $2.00 ea. 
For addilional length, 

300 + ...... $4.00 ~a. 
For-additional lenglh, 

300 + ..... $1.90 ea. Standard length: 178mm (7 Inches); 
add S0.24 per cm (S0.60/in.). add SO.OB per cm (S0.20/ln). o .d. 10.00 ± 0.013mm (0.0005 In.); 1-5 tubes ..... $14.50 ea. 

Our Top Quality Tube 
l.d. 8.76 :t: 0.025mm; {0.001 In,) 6-25 ..... $13.75 ea. camber :1: 0.007mm (0.0003 Iii.). 
For additional 1eng'l_l, 26 + ..... $12.95 ea. 
add S0.20 per cm (SO.SO/In.) . 

No. 507-HP HIGH P .RECISION 
.., 

No. 505-P PRECISION for No. 1005-P PRECISION 

for high resolution NMR medium and high resin. NMR · for medium and high resin. NMR 

Slandard tube length: 178inm (7 inches); Standa1d tube lengll\: 178mm (7 inches); 
Standard length: 178mm (7 lncl\es); 
o.d. 10.00 ± 0.013mffl (0.0005 In.); 1-5 tubes ..... $9.50 ea. 

o.d. 4.97 ± 0.013mm (0.0005 in.); 1-99 tubes ..... $3.00 ea. 
o.d. 4.97 ± 0.03mm (0.001 In.); 1-99 tubes ..... $1 .80 ea. l.d. 8,76 ± 0.025mm (0.001 In.); 

i .d ,, 4.20 ± 0.025mm {0.001 in.); l.d. 4.20 ± 0.03mm (0.001 In.); camber ± .013mm (0.0005 In.). 6-25 ..... $9.25 ea. 
camber :!:: 0.025mm (0.001 in.}. 100-299 ..... $2.95 ea. camber :!:: 0.04mm J0.002 In.): 100-299 ..... $ 1.75 ea. For additional lengtn, ~s + ..... $9.00 ea. 
For additional length, , 

300 ·+ ..... $~.90 e~. 
For additional lcnglh, 

300 + ..... $1.70 ea. add $0.20 per cm ($0,50/in.). 
add S0.21 per cm (SO.SO/in.), add S0.08 per cm (S0.20/ln). 

20mm o.d. THIN WALL 
NMR SAMPLE TUBES 

No . . 506-P PRECISION for No. 502 OISPOSABLE TYPE No. 2OO5-P PRECISION 

medium and high resin. NMR (';Throwaway Type"i for medium and high resin. NMR 

Standard tube_lcnglh: 178mm (7 inches); Standard lubo leng th: 178mm (7 lnches) Standard length: 178mm (7 Inches): 
o.d. 20.00 :!:: 0.01 mm; 

o.d. 4.97 ± 0.025mm (0.001 In .); 1-99 tubes ..... $2.50 ea. 
o.d. 4.97 :!:: 0.05mm (0.002 In); 1-99 tubes ..... $0.80 ea. l.d. 17.70 :t ·0.02mm; 1-5 tubes ..... $38.00 ea. i.d. 4.20 :!:: 0.025mm (0.001 in.): ·1.d. 4.20 0.05mm (0.002 in); 

camber ;!:: 0.025mm (0.001 in.). 100-299 ..... $2.45 ea. camber ± 0.07mm (0.003 In); 100-299 ..... $0.75 ea. 
cam~r ± 0.03mm. 

6 + ..... $37.25. ea. 
For addlllonal renglh, 

300 + ..... $2.40 ea. 
For addiliona1 lciigth, 

300 + ..... $0.70 ea,- =~ \~~~~~~,~~nrs~
I
.SOl1n.,. 

add S0.16 per cm (S0.40/ln.). add SO.OB per cm Iso.20nn). 

NOTE: Other tube sizes PTFE VORTEX PLUGS PTFE Machined Tube Cape 

available, please inquire All sizes • specify tube size ... $40/lot of 5 5mm ..... $40125 caps; $75150 caps 
Rods for all'Vortex Plugs ... ;. $10.00 each. 10mm ..... $43125 caps; $80150 caps 

Ta place your order, call us TOLL-FREE 
For 5mm HIGH PRECISION and ULTRAPRECISION work, we recommend our No. 507-HP 1-B00-222-0036 
and No. 508-UP NMR Sample Tubes. For 10mm tubes, most widely used is our No. 1005-P. Nore\l, Inc., 22 Marlin u,ne, Mays unding, NJ 08330 USA Tel: 808-825-2223, Fai: 609-825-0526; Telex: 5106006283(Nore\l UDI 
---- -



INSTITUTE OF CHEMICAL PHYSICS ACADEMY OF SCIENCES USSR 

Spectroscopy Centre 

Dr. Bernard L. Shapiro 

TAMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, CA 94303 

WHAT IS THE NMR USERS CHOICE? 

Dear Dr. Shapiro, 

Kosygina-4 

117977, Moscow 

USSR 

25 July 1991 
(received 8/12/91) 
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We'd like to present for your kind consideration our brief 

comparison of various NMR manufactures by the popularity of their 

equipment among the users. 

We suppose that the "popularity'' of a certain company correlates 

with the number of researches performed on its NMR instruments. In 

this respect we analyzed a wide range of publications in such 

traditional fields of NMR as chemistry, biochemistry and molecular 

biology, and development of NMR techniques. These publications 

involved more than 1000 articles from "Magnetic Resonance in Chemistry" . 

"Biochemistry" and "Journal of Magnetic Resonance" for 1989,90,91. 

The collected data were transformed into the diagrams shown in 

figures 1-4. They demonstrate that Bruker NMR instruments are most 

frequently used in the recent NMR researches. 

BRUKER 

58,5 % 

Fig. 1. 

Generalized data for 

1989, 90 and 91 years. 
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The ·histograms for "Magnetic Resonance in Chemistry" (Fig. 2), 

"Biochemistry" (Fig. 3) and "Journal of Magnetic Resonance" 

(Fig. 4). 

Yours sincerely, 

0 
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ANN A BREAKTHROUGH IN GRADIENT SPECTROSCOPY: 

PHASE - SENSITIVE GRASP 

Phase-sensitive gradient DQF COSY of 3mM BPTI in 

90% H20/10% D20 on an AMX 600 using a GRASP II 

accessory including a 5mm triple-resonance probe 

[1H {13C, 15 N}] with integrated Z-gradient. 60G/cm, no 

phase-cycling, no baseline correction, symmetrized; 

(D. Moskau, Spectrospin AG) 

Gradient Spectroscopy (GRASP) has tremendous 
potential for accelerating the acquisition of long 
2D/3D NMR spectroscopy experiments, by eliminat
ing the need for lengthy phase-cycling for quadrature 
detection in co

1
. Other GRASP benefits are its superb 

water-suppression capability, and reduced T
1
-noise. 

However, until now GRASP was not practically 
applicable to NMR spectroscopy of larger molecules, 
because only magnitude-mode spectra could be 
obtained (except in artificial low-bandwidth cases of 
e.g. 1 ppm ranges at 300 MHz). Recently, important 
advances were reported (1) towards obtaining 
phase-sensitive GRASP-data at high field over a 
broad frequency range on an AMX 600 equipped 
with a GRASP II accessory. 

Bruker's GRASP II accessory is available on all 
Bruker spectrometers with widebore and standardbore 
magnets at all field strengths. 5mm water suppression 
probeheads with up to I00G/cm gradients (1 H-only, 
BB inverse, triple-resonance) are available with 
excel lent RF specifications (S/N, resolution, lineshape, 
etc.). For more information, call your nearest Bruker 
representative. 
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(1) A. L. Davis, E. D. Laue, J. Keeler, D. Moskau, J. Lohmann, 

Journal of Magnetic Resonance, in press. 
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WASHINGTON· UNIVERSITY· IN · Sf· IDUIS 

Department of Physics 

Dr. Bernard Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Dr. Shapiro: 

August 10, 1991 
(received 8/12/91) 

We are studying physisorbed layers of HD, H2, and D2 on unusually uniform MgO 
substrate. A published preparation 1 yields MgO powder of - 8 m2 /gram surface area and 
high surface uniformity (100 faces), as indicated by the sharpness of adsorption iso-
therms. Our MgO was prepared by our collaborator Dr. John Larese of Brookhaven 
National Laboratory and has - 28 m2/g. 

Here we present deuterium NMR resuits of HD at 4.2 K. Figure 1 shows the spectra 
for x = 0.9, 1.0, and 1.13 (x = 1.0 is approximately a filled layer). As x approaches and then 
exceeds one, a sharp central feature appears from the molecules in the second layer. Evi
dently the broad spectral component is from the tightly bound first layer. The ratios of 
intensities (areas) are in accord with this assignment. For x = 1.50 (not shown), the sharp 
feature is very prominent (off scale). 

In Figure 2, the 4.2 K spectrum of 0.5 layers HD plus 1.0 layers H2 is displayed. This 
system was annealed at 40 K and then cooled. Because no central sharp line appears, we 
conclude that none of the HD is in the second layer. We attribute this isotope effect to quan
tum zero-point motion: the binding energy to the surface is the attractive potential minus the 
firo/2 zero-point energy. We note that as little as 1 % HD in the second layer would be evi
dent in Fig. 2. 

Figure 3 shows the time domain multiple-echoes for a mixed system of 1.1 layers of 
ortho-D2 (even J, nuclear spin 0 and 2) plus 0.4 layer of HD, at 4.2 K. The data begin after 
the second of two rf pulses. The occurrence of three echoes in HD and ortho-D2 has been 
explained; we refer the reader to that treatment2. The three echoes in Fig. 3 have times 
appropriate for ortho-D2; HD echoes would occur at the times marked by the arrows. The 
long, smooth decay is from second layer molecules, HD and ortho-D2. The sharp echoes 
come from the first layer. Thus, the first layer has only D2 molecules, not a random mixture. 
Again, this is the result expected for large zero-point quantum effects: the more massive 
molecules are preferentially nearest the MgO. 

1. J.P. Coulomb and 0. E. Vilches, J. Phys. (Paris) 45, 1381 (1984). 

2. M. P. Volz, P. Santos-Filho, M. S. Conradi, P. A. Fedders, R. E. Norberg, W. Turner 
and W. Paul, Phys. Rev. Lett. 63, 2582 (1989). 
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~~ .l 
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Figure l(upper left): Deuterium NMR of 
IID at 4.2K physisorbed on MgO at 
x = 0.90, 1.0, and 1.13( xis fractional 
monolayer coverage). The sharp spike is 
the signature of molecules in the second 
layer. 

Figure 2(upper right): Deuterium NMR of 
0.5 layers IID plus 1.0 layers H2. The 
absence of the central line indicates that the 
IID resides exclusively in the first layer. 
This is a zero-point quantum effect. 

Figure 3(lower left): Spin echoes from o.40 
layers IID plus 1.1 layers D2. The three 
echoes occur at times unique to D2; there 
are no echoes at the times for HD(arrows). 
The echoes arise from first layer molecules, 
which are evidently only D2. 
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Gradient Enhanced 
Spectroscopy SWAT 
GE introduces the use of Switched Acquisi
tion Time (SWAT) gradients to achieve pure 
phase 2D spectra with quadrature detection 
in both the acquisition (w2 ) and evolution 
(w1) dimensions without any phase cycling 
and without an additional set of t1 data. 

One example of a pure phase gradient 
enhanced COSY spectrum of a solution of 
2,3-dibromopropionic acid in benzene-d6 is 
shown in Fig. 1. SWAT gradients and a sin
gle acquisition per block were used. Data 
was collected on an Omega 3OOWB with 
Microstar actively-shielded gradients. A 5mm 
inverse probe was built for use within the 
gradient coils. 

Digital resolution of 1.2 Hz in w1 and 2.4 Hz 
in w 2 was achieved by collection of a 512 x 
512 matrix with t1 evolution time of 84Oms 
and a t2 acquisition time of 42Oms. A single 
acquisition per t1 evolution data block and an 
average recycle time of 1.84s resulted in a 
15 minute total collection period. 

Since the SWAT gradient method encodes 
the necessary information in a single t2 
acquisition time, it avoids the collection of 
additional data blocks required by traditional 
pure phase methods. This time efficiency is 
especially important for collection of large 
multidimensional data sets. 

© Copyright 1991 General Electric Company 
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Contour plot of a 300 MHz_pure-phase COSY spectrum of 
a solution of 2.3-dibromopropionic acid in benzene-d6 
acquired with only a single acquisition per t1 evolution 
time increment using the GE-COSY-SWAT method. Cross 
peaks are shown in expanded insets with positive peaks as 
darkened contours and negative peaks as open contours. 
A one dimensional spectrum is plotted across the top of 
the 2D spectrum. 

GE NMR Instruments 

8564 Printed in U.S.A. 



Of all the advanced technology on this · 
research~level NMR, this may be the most 
important piece of hardware. 

JEOL's Alpha series FT NMR 
system offers a research-level 

· NMR SJ:>ectrometer that sets a 
new standard of performance 
and reliability. 

The Alpha combines event 
bus architecture, experiment 
definition language, dynamic RF 
control, pulse shaping and 
matrix shims into an extremely 
flexible, high speed precision 
machine with exceptional 
sensitivity. 

One of the Alpha's most 
important features isn't listed on 

• .. 
a technical data sheet, however. 
It's the reputation for quality and 
service that JEOL has earned 
over the years. 

All of our machines are 
designed for reliability, flexibility 
and durability. And the out
standing·service and applica
tions support provided by our 
customer service staff makes 
sure that our high-performance 

equipment always performs to 
your satisfaction. 

For a demonstration or 
more information about the 
JNM-A400/A500/A600 Alpha 
series of FT NMR systems and 
JEOL's customer service organi
zation, call 508-535-5900 or write 
to JEOL USA, 11 Dearborn Rd., 
Peabody, MA 01960. 
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